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Hickningsframgang hos svarthakedopping Podiceps auritus i

Vistergotland, sydvistra Sverige

Breeding success in Horned Grebe Podiceps auritus in Vistergotland, Southwest

Sweden

THOMAS KARLSSON

Breeding success of the Horned Grebe Podiceps auritus
was controlled during 2005-2011 at 41 breeding sites
with a median size of 1.07 ha in Vistergétland, south-
west Sweden. The number of pairs varied between 39
and 51. The production of young was 0.99 per pair and
year. In natural water bodies there were 1.23 chicks per
pair and year and 68% of the breeding pairs got one or
more chicks per pair and year. In artificial water bodies
the corresponding values were 0.92 and 50%. Breed-
ing sites with one pair produced 1.29 young per pair
and year, compared to 0.85 young where two or more
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pairs were breeding at the same site, a difference of 0.44
young. There was a similar difference (0.48 young) for
artificial water bodies holding one pair or more than one
pair, respectively, in contrast to natural water bodies for
which the difference was small. There were no indica-
tions that the number of young was higher at breeding
sites with Mew Gulls or Black-Headed Gulls.
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Inledning

Héckningsframgang hos den nordvésteuropeiska
populationen av svarthakedopping Podiceps auri-
tus har undersokts i olika omraden i Norge, Finland
och Island (Fjeldsd 1973a, Ulfvens 1988), Skott-
land (Ewing m.fl. 2013, Summers m.fl. 2009) och
i Nordamerika (bl.a. Fournier & Hines 1999, Fer-
guson & Sealy 1983). Fran Sverige finns uppgifter
fran slutet av 1960-talet avseende den Gotlandska
populationen (Hogstrom 1970). De uppgifter om
antalet ungar per par, som anges i Tabell 1 spén-
ner frén 0,31 till 4,1 ungar per par i olika omraden.
Héickningsframging kan t.ex. bero pd hacknings-
lokalens kvalitet i form av yta, djup, vegetation,
andra hédckande sjofaglar, fodotillgang och hot i
olika former (Fjeldsd 1973b, Ulfvens 1988, Hog-
strom 1970, Fournier & Hines 1999, Summers
m.fl. 2009). Predation av fisk och faglar paverkar
svarthakens forekomst och troligen ocksa héck-
ningsframgéng (Ferguson & Sealy 1983, Summers
m.fl. 2009, 2011). Exempelvis foreslar Summers
m.fl. (2009) att vid vatten i Skottland med héckan-
de svarthakedoppingar bor inte giddda Esox lucius
inplanteras da denna fiskart utgér ett uttalat hot mot
svarthaken.

Det finns en uppfattning att svarthakedoppingen
gynnas av att hicka thop med skrattméskolonier
(Tjernberg 2011, Hogstrom 1970). Med skratt-
masens Croicocephalus ridibundus tillbakagang
under 1980- och 1990-talen skulle dven detta ha
missgynnat svarthakedoppingen (Tjernberg 2011).
Detta dr ett samband som Svensson m.fl. (1999)
ocksd berdr men inte finner sannolikt. Samma
killa namner att svarthaken ofta hiackar i dammar,
artificiella vatten, sjéar och naturliga vatten, utan
nédrvaro av skrattmas. En viktigare orsak till en be-
gransad hickningsforekomst av svarthakedopping
torde snarare vara fodokonkurrens fran fisk (Svens-
son m.fl. 1999, Tjernberg 2011). Aven Hogstrom
(1970) finner i sin undersdkning att svarthaken inte
gynnas av att samhécka med skrattmas.

Diremot har jag haft svarigheter att finna uppgif-
ter om héackningsutfallet vid hdckningslokaler som
hyser olika antal par svarthakedopping. I samband
med besok vid svarthakelokaler har jag tyckt mig
se att ensamma par haft fler ungar. Darfor har jag
undersokt hickningsframgangen hos svarthake-
dopping i en population i Vistergdtland i sydvistra
Sverige under dren 2005-2011. Huvudsyftet har
alltsa varit att undersdka om det finns nagon skill-
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Tabell 1. Medelantalet ungar per par i forhallande till ungarnas alder, andel lyckade héckningar och hiackningsloka-

lernas arealer.

Mean number of chicks per pair in relation to age of chicks, proportion of successful breeding attempts and area of

breeding sites.

Omrade Referens Alder i dagar Age in days Lyckade Area ha
Area Reference 10 20 23-28 | 45-50 | Okiind hickningar

Unknown Successful

breedings
Bodo-trakten, Fjeldsa 1973 | 2,24° | 1,90° 1,88° 84 % 0,54 ha
Norge
Myvatn, Island Fjeldsa 1973* 1,06 —1,9° 75,5 %
Yellowknife, Fournier & 2,3¢ 60 % 0,4 ha
Kanada Hines 1999 1,0 ha
Sjo
Lakes
Minnesota, Ferguson & 4,1¢ 1,2 ha
Kanada Sealy 1983
Skottland Ewing m.fl. 0,58
2013 (0,2-1,06)
Skottland Summers m.fl. 0,59% 1992 53 % 5,5 ha
2009 0.31% 1993 65 % median
Finland sjoar lakes; | Ulvens 1988 1,52
(1,33)

Finland brackvatten | Ulvens 1988 3,1 59,2 %
coastal water
Sjoar, Finland Lakes | Uusitalo 1976¢ 1,33
Gotland Hogstrom 0,5 agmyr 58 % 14 ha Alla
Ungar/lokal och ar 1970 Claudium mire lokaler

1,1 sj6 Lake All sites

2,7 dammar

Ponds

a = Per totalt antal par. b= per lyckad hickning. ¢ = Uuisitalo (1976) aterges hos Ulfvens (1988).
a = Per total number of pairs. b = per successful pair, c = Uuisitalo (1976) in Ulfvens (1988).

nad mellan hickningslokaler med ensamma par
kontra héickningslokaler med samhéckande par.
Vidare undersoktes om knipa Bucephala clangu-
la, skrattmas och fiskmas Larus canus paverkade
hickningsresultatet.

Metodik

Forekomsten av svarthakedopping vid potientella
héckningslokaler noterades vid minst tvd besdk,
det forsta under andra halvan av maj och dérefter
minst ett besok fran forsta veckan i juli méanad el-
ler senare under sommaren tills hickningsutfallet
kunde faststillas, i enlighet med vad som beskrivs
av Regnell (1981). En sammanvigd bedomning av
antalet par gjordes pa basis av observationer vid
de olika besokstillfdllena. Antalet ungar noterades
endast en gang, oavsett deras &lder, och hacknings-
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utfallet registrerades som antalet ungar per par.
Observation av ett par med minst en unge klassifi-
cerades som en lyckad hickning.

En hickningslokal definierades som ett vatten
med en sammanhingande vattenyta utan hinder.
Fanns det tydligt avgrdnsade delar av samma vat-
ten med vallar, staket eller annat som gjorde att
doppingarna inte kunde simma fritt mellan olika
delar, utgjorde dessa separata hickningslokaler.
Héckningsutfallet har jamforts mellan naturligt
skapade vatten (sjoar) och konstgjorda vatten
(dammar) i enlighet med Norevik (2014). Som ett
matt pa det genomsnittliga hickningsutfallet pa de
olika lokalerna berdknades medelantalet ungar per
par och ar for var och en av dem (Primérdata i Ap-
pendix 1 och 2).

Flytbladvegetationens utbredning skattades 1
forhallande till vattenytan genom enkel skattning




till ndrmaste 10%, dér 1% visade att det atminstone
kunde ses nagra blad och 100% att hela sjoytan var
tackt.

Fynd av knipa, skrattméds och fiskmas, bade
hickande och icke hiackande, registrerades pé for
varje hdckningsplats. Uppgifter om fiskfaunan har
erhallits genom att fraga markégare, kommuneko-
log eller annan sakkunnig som kunde ténkas ha na-
gon kunskap om forhéllandena i hackningslokalen.

Materialet har bearbetats och sammanstéllts pa
arsbasis varefter skillnader analyserats med Wil-
coxons rangsummetest, Mann-Whitney’s test och
Chi’-test.

Undersokningsomrade

Svarthakedoppingens forekomst i Véstergétland
tycks vara av relativt sent datum dir den for-
sta kdnda hackningen i omréddet dgde rum 1931
i Hornborgasjon, medan de centralare delarna av
det vistgotska utbredningsomradet kanske inte
besattes forrdn under 1950-talet. Bestindet av
svarthakedopping i Véstergétland tycks ha varit
relativt stabilt och uppskattades under perioden
1970 och fram till riksinventeringen 1996 ha legat
pa 60—70 par (Karlsson & Brander 1997, Douhan
1998). Aven vid riksinventeringen 2011 fann man
likartade siffror (Norevik 2014). Merparten av po-
pulationen &terfinns inom den skaraborgska delen
av Vistergbtland inom kommunerna Falkoping,
Skoévde och Tidaholm.

Arligen har 26-31 lokaler besdkts och totalt har
undersdkningen omfattat 41 lokaler. De flesta loka-
lerna utgjordes av smavatten med en medianstorlek
pa 1,07 ha; 17 av dem mindre &n 1 ha och nio var
storre dn 2 ha. Av lokalerna var 31 stycken konst-
gjorda vatten och resten, 10 stycken, var naturliga
vatten, i enlighet med definition av Norevik (2014).
Fordelningen framgar av Appendix 1. Hélften av
hickningslokalerna omgavs av aker eller annan
Oppen mark, 25 % av 16vskog och resten av barr-
skog som dominerande inslag runt hickningsloka-
len. Lokalerna ute i ékermarken var i samtliga fall
konstgjorda vatten.

Flytbladsvegetationen har i forsta hand bestatt av
néckros och gidddnate Potamogeton natans.

Fiskfaunan ar daligt kiand. Ett forsok att reda ut
forekomsten av gédda i svarthakelokalerna, efter-
som gdddan beddms ha stor inverkan pd svartha-
kedopping (Summers m.fl. 2009), har gjorts. En-
dast fran 21 lokaler har det hittills gatt att fa sdkra
uppgifter. Vid en lokal har gddda noterats och vid
ovriga 20 lokaler saknas den (Appendix 1).

Utover svarthakedopping noterades forekomst

av fiskmas, skrattmas och knipa. Knipa héckade
vid alla lokaler utom tva mycket sma vatten pa 0,08
respektive 0,13 ha. Fiskmas fanns vid 26 lokaler,
oftast med endast ett par. Fem hdckningsvatten
hyste mindre skrattmaskolonier, men endast 2 av
dem under samtliga inventerade ar.

Resultat

Antal par

Antalet par 1 undersdkningen varierade mellan 39
och 51 per ar (primédrdata Appendix 2), vilket bety-
der att av de 40—80 par som beddmts hécka i Vis-
tergotland (Ottosson m.fl. 2012) har cirka 70% in-
gatt i undersdkningen. Fordelningen av antalet par
med avseende pé konstgjorda och naturliga vatten
var 1 medeltal 34,7 respektive 10,0 par per ar (n=7)
och antydde inte preferens for ndgon av de tva ty-
perna av vatten (Chi* = 3,49, df 6, ej sign).

Ungproduktion

Ungproduktionen var i medeltal dver aren 0,99
ungar per par och ar. Antalet ungar i kullarna varie-
rade mellan ett och fem. Kullar med en unge domi-
nerade, 44%, medan bara 6% av kullarna bestod av
4-5 ungar (Figur 1).

Ungproduktionen var bittre i naturliga vat-
ten med i medeltal 1,23 ungar per par och ar 4n i
konstgjorda vatten med 0,92 ungar per par och ar
(Tabell 2). I medeltal lyckades 54% av hédckning-
arna, men i konstgjorda vatten endast 50% jamfort
med 68% for naturliga vatten (Tabell 3). Dessutom
visade det sig att ensamhéckande par producerade
1,29 ungar per par och ar medan par med grannar
i samma vatten fick 0,85 ungar per par, en skillnad
pé 0.44 ungar (Tabell 4). Procentandelen lyckade
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Figur 1. Fordelningen av ungkullar av olika storlek, totalt
under hela undersokningsperioden (165 kullar).
The distribution of broods of different size, total during the
whole study period (165 broods).
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Tabell 2. Medelantal ungar per par.
Mean number of young per pair.

Hela materialet

Naturliga vatten

Konstgjorda vatten

Whole data set Natural water bodies Artificial water bodies
Ar Ungar per par ~ Antal par ~ Ungar per par ~ Antal par  Ungar per par Antal par
Year Young per Number of Young per Number of Young per Number of

pair pairs pair pairs pairs pairs

2005 1,69 39 1,75 8 1,68 31
2006 1,05 39 1,29 7 1,00 32
2007 0,69 48 1,00 12 0,58 36
2008 0,80 45 1,00 12 0,73 33
2009 1,05 41 1,50 10 0,90 31
2010 0,80 51 1,25 8 0,72 43
2011 0,38 50 0,85 13 0,85 37
Medelvarde 0,99 1,23 0,92
Mean

Anm.: Parvisa jaimforelser mellan naturliga och konstgjorda hackningsvatten antyder att ungproduktionen har varit hogre i
naturliga vatten (Wilcoxons rangsummetest avseende matchade par; p=0,03; tvasidigt).
Note: Pair-wise comparisons between “lakes” and “ponds” indicate a higher production of young at natural water bodies

(Wilcoxons signed rank test; p=0.03, two-tailed).

Tabell 3. Procentandel lyckade hackningar. N = number of pairs.

Percentage of successful breedings. N = antal par.

Hela materialet

Naturliga vatten

Konstgjorda vatten

Whole data set Lakes, natural Ponds, artifical

waterbodies waterbodies
Ar Year % N % N % N
2005 77 39 88 8 74 31
2006 56 39 71 7 53 32
2007 50 48 58 12 47 36
2008 44 45 58 12 39 33
2009 59 41 80 10 52 31
2010 41 51 75 8 35 43
2011 48 50 46 13 49 37
Medelvirde Mean 54 68 50

Anm.: Parvisa jamforelser mellan konstgjorda och naturliga vatten antyder att andelen lyckade hackningar har varit nagot
hogre i naturliga vatten (Wilcoxons rangsummetest avseende matchade par; p=0,03; tvasidigt).

Note: Pair-wise comparisons between “lakes” and “ponds” indicates a higher precentage of successful breeding attempts at
natural water bodies (Wilcoxon signed rank test; p = 0.03; two-tailed).

héackningar var 65% respektive 49% (Tabell 5).
Skillnaden kvarstod dven ndr man enbart jamforde
konstgjorda vatten, 1,25 ungar per par och ar for
ensamhéckande respektive 0,77 ungar per par och
ar for par med grannar i samma vatten, en skill-
nad pa 0,48 ungar (Wilcoxons rangsummetest for
matchade par, p = 0,02, tvasidigt). En motsvarande
tendens fanns dven for naturliga vatten men den
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kunde inte verifieras med statistisk signifikans,
1,35 respektive 1,08 ungar per och ér, skillnad 0,27
ungar (Wilcoxons rangsummetest for matchade
par, p = 0,30, tvasidigt).

Det finns ingen indikation pa tidstrend under den
aktuella sjuarsperioden (Spearmans rangkorrela-
tonskoefficient, r, = -0,29, €j sign.).



Tabell 4. Medelantal ungar per par, relaterat till om
det funnits ett eller flera par pa lokalen. N = antal par.
Mean number of chicks per pair, related to the presen-
ce of one or more pair at the site. N = number of pairs.

1 par pair >1 par pair

Ar Year Medel N Medel N
Mean Mean

2005 2,13 16 1,39 23
2006 1,18 17 0,95 22
2007 0,83 18 0,60 30
2008 1,13 16 0,62 29
2009 1,31 13 0,93 28
2010 1,00 11 0,75 40
2011 1,45 13 0,77 37
Medel Mean 1,29 0,85

Anm.: Parvisa jamforelser per ar antyder att ungproduktio-
nen varit hogre for ensamhéckande par (Wilcoxons rang-
summetest avseende matchade par, p = 0,02, tvésidigt).
Note: Pair-wise comparisons indicate a higher production
of chicks among pairs breeding alone (Wilcoxon signed rank
test; p = 0.02; two-tailed).

Hdickningsframgang i forhdllande till
masforekomst

Det fanns ingen indikation pa skillnader i hick-
ningsutfallet med avseende pa forekomsten av
héckande masar. Medelantalet ungar per par, ar och
lokal var 1,05 for 26 lokaler med fiskmas och 1,26
for 15 lokaler utan hickande fiskmas (Mann-Whit-
ney U-test, p=0,88, tvésidigt). Inte heller for skratt-
mésen fanns det ndgon skillnad; hackningsutfallet
var i medeltal 1,21 ungar per par, ar och lokal vid
ndrvaro av hidckande skrattmas jamfort med 1,14
utan nirvaro av skrattmas (Tabell 6).

Inverkan av flytbladvegetationens utbredning

Skattningar av flytbladsvegetationens utbredning
gjordes pa 36 lokaler med en genomsnittlig utbred-
ning pa 30%. Nagot samband med medelantalet
ungar per par, ar och lokal fanns inte (Sperman
r=0,07, n=36 lokaler, €] sign., primérdata i Ap-
pendix 1).

Férekomst av knipa pa héickningslokalen

Knipa fanns péd alla hdckningslokaler utom tvd
mycket sma lokaler om 0,08 respektive 0,13 ha. Pa
tre lokaler forekom fler knipor &n pa dvriga och dar
man ofta kunde rikna >20 dversomrande exemplar.
Det fanns en numerért stor skillnad i ungproduk-

Tabell 5. Procentandelen lyckade hédckningar, relate-
rat till om det funnits ett eller flera par pa lokalen. N
= antal par.

Percentage of successful breedings, related to the pre-
sence of one or more pair at the site. N = number of
pairs.

1 par pair >1 par pair
Ar Year % N % N
2005 94 16 65 23
2006 64 17 59 22
2007 67 18 40 30
2008 44 16 45 29
2009 62 13 57 28
2010 46 11 37 40
2011 77 13 38 37
Medel Mean 65 49

Anm.: Parvisa jamforelser mellan ensamhdckande och sam-
hickande par indikerar en hogre andel ingen signifikant
hogre andel lyckade hédckningar bland ensamhackare (Wil-
coxons rangsummetest avseende matchade par, p = 0,03,
tvasidigt).

Note: Pair-wise comparisons between breeding sites with
one pair and two or more pairs indicates a higher percen-
tage of succesful breeding attempts by pairs breeding alone
(Wilcoxon signed rank test; p = 0.03; two-tailed).

tionen pa lokalerna med ménga knipor, i medeltal
0,43 ungar per par, ar och lokal jamfort med ett ge-
nomsnitt pa 1,19 for dvriga lokaler, men den var
inte statistiskt signifikant (Mann-Whitney U-test,
p=0,12, tvasidigt).

Diskussion

Hickningsvattnets medianstorlek var i Véstergot-
land 1,07 ha och skiljer sig inte patagligt frdn andra
populationers (Tabell 1). Pa Gotland var hacknings-
lokalerna i medeltal 14 ha, men déir utgjorde konst-
gjorda vatten, dammar, endast 3 av 16 redovisade
héckningslokaler och medelytan var 4 ha med ett
hickningsresultatet som var klart battre (Hogstrom
1970, Tabell 1). Faaborg (1976) konstaterade att i
North Dakota, USA, var 60% hickningsplatserna
mindre dn 1 ha. Overlag verkar inte storleken pa
héickningslokalen variera dver virlden utan ligga i
storleksordning 0,1-2 ha, mdjligen med undantag
av Skottland ddr medianstorleken var 5,5 ha (Ta-
bell 1).

Storleken pa hédckningslokaler dér samhickning
skedde var hos Fjeldsé (1973a) 1,2 ha pa hacknings-
platser i Norge och i Mannitoba, Kanada, noterade
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Tabell 6. Medelantal ungar per par och hackningslo-
kal, relaterat till forekomsten av hackande skrattmas.
N = antal lokaler.

Mean number of chicks per pair and breeding site,
related to the presence of breeding Black-headed
Gull. N = number of sites.

Med skrattmas ~ Utan skrattmas
With Black- Without Black-
headed gull headed gull
Ar Year Medel N Medel N
Mean Mean
2005 1,33 4 1,98 21
2006 0,50 3 1,17 24
2007 0,25 3 0,77 28
2008 3,00 1 0,86 26
2009 1,34 2 1,13 23
2010 1,34 2 0,91 23
2011 0,74 2 1,12 25
Medel Mean 1,21 1,14

Anm.: Parvisa jamfGrelser antyder att inga skillnader (Wil-
coxons rangsummetest avseende matchade par, p = 0,69,
tvasidigt).

Note: Mean number of chicks per pair and breeding site, re-
lated to the presence of breeding Black-headed Gull. Pair-
wise comparisons (Wilcoxon signed rank test; p = 0.69;
two-tailed).

Ferguson & Sealy (1983) detta pa lokaler >1,1 ha.
I den hér undersokningen fanns det dubbelhéck-
ningar redan vid sd sma naturliga vatten som 0,35
ha och vid konstgjorda vatten 0,39 ha. Det tycks
som om hdckningsvatten runt 0,1 ha ger tillrackligt
med foda for att kunna foda en kull och hér tycks
inte den véstgdtska populationen sérskilja sig. Fran
0,35 ha och uppat finns forutsittingar for mer an ett
par. Enligt Fournier & Hines (1999) foredrar svart-
hakedoppingen konstgjorda fore naturliga vatten
med 0,81 par per ha respektive 0,14 par per ha. I
Vistergotland noterade jag i konstgjorda vatten 1
par/ha och 0,27 par/ha i naturliga hickningsvatten.
Man kan ocksé notera att det ar stor skillnad mellan
antalet ungar hos samhickande par i konstgjorda
och naturliga vatten dér antalet ungar i medeltal ar
40 % hogre 1 naturliga vatten 4n i konstgjorda.

I den hér undersokningen lyckades 54% av paren
med att atminstone fa en unge (Tabell 3), men Gver
de 7 aren varierade andelen lyckade par mellan 41%
och 77%. Andelen lyckade héckningar 4r i niva
med eller ndgot lagre jamfort med andra undersok-
ningar och med reservation for att jamforelser inte
ar helt létta att gora pa grund av metodskillnader
(Tabell 1). I Skottland noterade man en lag ung-

86

produktion pa 0,2—-1,06 ungar med ett medelvirde
pé 0,58 ungar per par (Ewing m.fl. 2013, Summers
m.fl. 2009, Tabell 1). Den genomsnittliga ungpro-
duktionen &ver aren i den hér undersékningen var
0,99 ungar per par och ér (Tabell 2), vilket star sig
ganska gott om man jaimfor med andra populatio-
ner. I jimforelse med den skotska population, som
dock minskar kraftigt (Brooks m.fl. 2012), verkar
populationen i Vistergotland vara stabil (Karlsson
& Brander 1997, Norevik 2014).

Ungproduktionen var 52% hogre for par som
var ensamma pa héckningslokalen jamfort med
samhickande par (Tabell 4) och det fanns dven en
signifikant skillnad vad géller procentandelen lyck-
ade hackningar, 65% for ensamhédckare och 49%
for par med hidckande artfrinder i samma vatten
(Tabell 5). Detta resultat tyder pa att forhallanden
som péaverkar dggkullens storlek och/eller ungarnas
overlevnad kan ha varit gynnsammare for ensam-
héckande par @n for samhéckande par och att kon-
kurrens om t.ex. foda till ungarna kan ha varit en
bakomliggande faktor. Av observationer under in-
venteringen att doma skulle en orsak till detta vara
att ddr tva eller fler par samhéckar, har de fullt upp
med att bevaka sitt revir sé att det inte blir tid Gver
for sjdlva hackningen. Vid observationstillfdllena
var skdrmyttslingar mellan tva par en vanlig syn,
vilket dven Brander & Karlsson (2006) noterade.
Faaborg (1976) forklarar att boplatsvalet kan vara
en orsak till ldgre antal ungar vid samhéackning da
andra paret far bygga sitt bo pa en plats mer utsatt
for vadret, vilket skulle leda till att framfor allt 4gg
faller i vattnet och inte kldcks. Faaborg (1976) no-
terade ocksa att i vatten med samhéckande par var
de mer aggressiva mot andra svarthakar. Det kan
ocksd tinkas att béttre fodotillgang under framfor
allt dgglaggningsperioden slutligen ger fler ungar
for ensamhéckande par.

Nér det giller fodokonkurrens noterade jag att
knipa fanns pd nidstan samtliga hickningsplatser
med atminstone en kull och vid négra lokaler fanns
oversomrande knipor. Knipan har liksom svartha-
kedoppingen en diet dominerad av vattenlevande
insekter (t.ex. Bauer m.fl. 1969, Eriksson 1976,
Fjeldsa 1973b och Ulvens 1988), sa fodotillgdngen
skulle kunna utgora en begransande faktor. Enstaka
par av knipa verkar inte ha nagon storre betydelse
medan storre méngder dversomrande knipor kan
tinkas ha inverkan pa hickningsutfallet. Utfall
mot knipor var ocksa en vanlig syn under inven-
teringen.

I Artdatabankens artfaktablad (Tjernberg 2011)
antyds att ett minskat antal skrattmaskolonier at-
minstone lokalt torde ha paverkat forekomsten



av hickande svarthakedoppingar, men i den hir
undersokningen upptécktes ingen skillnad i hick-
ningsutfallet pa lokaler med respektive utan hack-
ande skrattmas (Tabell 6). Tjernberg (2011) och
Ulfvens (1988) noterar att flertalet hackningar
faktiskt inte sker pa lokaler med skrattmads, vilket
bekriftas hér. Snarare ar det kanske sé att 1 de fal-
len arterna samhéckar sé har hiackningslokalen en
struktur som gynnar bada arterna. Man kan ocksa
tédnka sig att fiskmas skulle kunna ha en liknande
skyddande effekt pa svarthakedopping, men dven
hédr visar undersokningen att det inte finns nagon
skillnad.

Fran Skottland rapporteras att spigg Gasterostei-
dae sp. och elritsa Phoxinus phoxinus utgdr en
viktig fodoresurs. De bada fiskarterna utgdr ocksa
en viktig foda for gddda (Summers m.fl. 2009 och
2011). Summers m.fl. (2009) fann emellertid att
ungforlusterna var 5,9 ganger hogre i vatten dér
gédda fanns &n i andra vatten. I den hédr undersok-
ningen har jag forsokt fa fram uppgifter om gédda.
Trovardiga uppgifter fran uppgiftslimnare med
kdnnedom héckningslokalerna har bara erhallits
for 21 lokaler (Appendix 1), varav bara en med sé-
kerhet hyst gédda. Detta kan vara en indikation pa
att svarthakedoppingen i forsta hand véljer gadd-
fria vatten for sin hackning, men for en sdkrare be-
domning behdvs kompletterande undersdkningar
av fiskférekomsten i fler smavatten i undersok-
ningsomradet. I varken den hér undersékningen el-
ler den som utfordes av Brander & Karlsson (2006)
gjordes iakttagelser av fododverldmning som be-
stod av fisk.

Tack

Mitt sdrskilda tack till Mats Eriksson som pé ett
hogst vésentligt sdtt har bidragit med mycket
virdefulla forbattringar av manus och statistiska
berdkningar. H. Lerner granskade ett tidigare ma-
nusforslag. En anonym referent tackas likasa for
forslag till forbéttringar av manus. Herrarna L.
Friggeraker, J. Grahn, M. Hallgren och C.-O. Pers-
son tackas for att de delgivit mig uppgifter om
héckningslokaler. Ett viktigt logistikstod har er-
hallits fran S. Ottzén, L. & G. Palm Karlsson samt
M. & S. Koszinowski. Ett ekonomiskt stod utgick
1995 till undersokningen fran Elis Wides fond
(Sveriges Ornitologiska Forening) och som antli-
gen kom till anviandning.
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Summary

An investigation of breeding success of the Horned
Grebe Podiceps autritus was done during 2005—
2011 at 41 breeding sites in Véstergotland, south-
west Sweden. Breeding success in the Northwest
European population of the Horned Grebe have
been investigated in Finland, Norway, and Iceland
(Ulfvens 1988, Fjeldsa 1973a), Scotland (Ew-
ing et al. 2013, Summer et al. 2009) and in North
America (Fournier & Hines 1999, Ferguson &
Sealy 1983). In Sweden the species has been stud-
ied during 1960s at Gotland (Hogstrom 1970). The
number of chicks per pair in these investigations
varied between 0.31 and 4.1 (Table 1). Differences
in breeding success depend on the quality of the
breeding in terms of where area, depth, vegetation,
other seabirds, and the amount of food (Fjeldsa
1973b, Ulfvens 1988, Hogstrom 1970, Fournier
& Hines 1999, Summers et al. 2009). Predation by
fish and birds is also important (Ferguson & Sealy
1983, Summers et al. 2009, 2011).

The Horned Grebe has been proposed to be
favoured by breeding in colonies of the Black-
headed Gull (Tjernberg 2011, Hogstrom 1970,
Svensson et al. 1999, Ulfvens 1988), but none of
these authors found it likely. It is more likely that
breeding success depend on predation and/or food
competetion by fish (Svensson m.fl. 1999, Tjern-
berg 2011).

The primary aim of this study was to investigate
any difference in breeding success between pairs
breeding alone or together with other pairs in the
same water body, but also if there is any advantage
of breeding together with Mew Gull Larus canus
or Black-headed Gull Croicocephalus ridibundus.

Methods

Each breeding sites was checked twice per breed-
ing season, the second half of May and from the
first week of July until any chicks could be seen
(Regnell 1981). The number of pairs was compiled
from these observations. The number of chicks was
recorded once. The number of chicks per pair was
compared between natural and artificial water bod-
ies, following the terminology by Norevik (2014).
The cover of floating vegetation was estimated to
nearest 10% where 1% showed at least some leaves

88

in the water and 100% that the whole surface was
covered. Observations of Goldeneye Bucephala
clangula, Black-headed Gull and Mew Gull were
recorded. Information about the fish fauna was ob-
tained by asking landowners, nature conservation-
ists or others, and information was obtained from
21 sites.

In total, 41 breeding sites were investigated and
the number of visisted sites varied between 2631
waters in single years (details in Appendix 1). The
fish fauna in general is poorly known but the po-
tentially important predator Pike Esox lucius was
known in only one water (details in Appendix 1).
Goldeneye was found breeding at all 41 grebe sites
except for two very small waters, 0.08 and 0.13 ha.

Results and discussion

The number of Horned Grebe pairs varied between
39 och 51 (Table 2), which corresponded to ap-
proximately 70% of the population in Véstergot-
land (Ottosson et al. 2012). In artificial waters there
were on avererage 34.7 pairs per year and in natu-
ral waters 10.0 pairs per year (n=7), with no prefer-
ence (Chi’> = 3.49; df 6; ns). Overall, 54% of the
pairs were successful in rearing at least one chick,
in artifical waters 50% och in natural waters 68%
(Table 3).

The number of chicks per brood varied between
1 and 5. Broods with one chick were predominant,
44%, while broods with 4 and 5 young comprised
6% of the broods (Figure 1). Overall there were
0.99 chicks per pair and year; in natural waters
1.23 compared to 0.92 in artificial waters (Table
2). Waters with one pair produced 1.29 chicks per
pair and year compared to waters with two or more
pairs which produced 0.85 young per pair and year
(Table 4). This difference was also true for artifi-
cial waters, where one pair got 1.25 young per pair
and year and two or more pairs 0.77 young per pair
and year (Wilcoxons signed rank test for matched
pairs; p = 0.02; two-tailed). In natural water bod-
ies the difference was 1.35 and 1.08 respectively
and not significant (Wilcoxons signed rank test for
matched pairs, p = 0.30, two-tailed). 54% of the
pairs were successful in getting at least one chick
(Table 3), but it varied between 41% and 77% and
thus somewhat lower than other study areas (Table
1).

At sites with breeding Mew Gulls there was no
difference in breeding success; 1.05 chicks per
pair, year and site for 26 sites with breeding Mew
Gulls, compared to 1.26 for 15 sites without breed-
ing gulls (Mann-Whitney U-test, p=0.88, two-



tailed). Nor was there any difference between sites
with and without breeding Black-headed Gull, 1.21
and 1.14 chicks per pair year and sites, respectively
(Table 6).

The coverage of floating vegetation was estimat-
ed at 36 breeding sites. There was no correlation
between coverage and the mean number of chicks
per pair, year and site (Sperman r=-0.07, n=36
sites, n.s.).

The median area of the breeding water in
Vistergotland was 1.07 ha, which is in the range of
0.1-2 ha found in other studies, except for a study
in Scotland where the median size was 5.5 ha (Ta-
ble 1). In my study most of the waters were ponds,
in Scotland lakes. Breeding of two ore more pairs
at the same water body was recorded at ponds from
a surface area of 1.2 ha in Norway (Fjeldséa 1973a),
and in Mannitoba, Canada, Ferguson & Sealy
(1983) noticed that two pairs bred at water bodies
of 1.1 ha. In this study, breeding of two or more
pairs was recorded at artificial water bodies from
0.35 ha and at natural water bodies from 0.39 ha.

Over the years the production was 0.99 young
per pair and year (Table 2), which is good compar-
ing to the population i Scotland (Ewing m.fl. 2013,
Summers m.fl. 2009, Table 1), but more difficult

to compare with other investigations due to differ-
ent methods. The Scottish population has been de-
creasing for a number of years while the population
in Vistergotland is stable. The number of chicks
per pair where the pair was alone at the breeding
site was 52 % higher compared to breeding sites
with several pairs (Table 4). There was also a sig-
nificant higher perecentage of successful breeding
attempts among pairs breeding alone compared to
pairs with conspecific neighbours in the same wa-
ter, 65% and 49% respectively (Table 5). This re-
sult indicates more favourable conditions for pairs
breeding alone, perhaps with reference to any com-
petition for e.g. food for the chicks.

Breeding together with Goldeneye is common
and there was at least one pair on every breeding
site, except for two very small sites. At three sites
more than 20 Goldeneyes stayed more regularly
during summer, but there was no significant differ-
ence breeding success at these sites compated to
the remaining ones.

With reference to fish, Pike was reported to oc-
cur at only one of 21 sites with available informa-
tion. Whether this result reflects that Horned Grebe
avoid breeding at water bodies with Pike in the
study are remains to be clarified.
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Trender i antal ringmiirkta figlar av fyrtio arter pa Stora
Fjaderiggs fagelstation, nordostra Sverige, 1985-2014

Trends in ringing numbers of forty bird species at Stora Fjdderdgg Bird
Observatory, north-eastern Sweden, 1985-2014

LARS EDENIUS, NIKLAS LINDBERG ALSERYD & SOREN WULFF

Very few data series are available on the long-term devel-
opment of the bird fauna in northern Sweden. This kind
of data is of great interest as there are recent signs that
bird populations in northern Sweden are developing less
favourable than in southern Sweden. We present trends
in annual capture rates of 40 frequently ringed species at
Stora Fjaderdgg Bird Observatory, NE Sweden, autumns
1985-2014. Significant positive and negative trends
were found in ten and eight species, respectively. Great
tit, Chaffinch and Long-tailed Tit showed the strongest
increases, whereas Northern Wheatear, Willow Tit and
Bluethroat decreased the most. There was a significant
negative trend in capture index for short-distance mi-
grants and a positive trend for irruptive species/partial

Abstract

migrants. For many species, particularly those that were
decreasing, the trends at Stora Fjaderdgg are similar to
population trends seen in Swedish and Finnish breed-
ing bird surveys. For these species the trends at Stora
Fjaderdgg could be indicative of long-term population
changes.
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Inledning

Langa dataserier som beskriver utvecklingen av
fagelpopulationer dver tiden &r viktiga for att for-
std den inneboende dynamiken i figelsamhillen,
identifiera ekologiska monster, kunskapsbrister
och eventuella hotbilder. Fran Ammarndsomradet,
Lycksele lappmark, norra Sverige, finns unikt ldnga
dataserier pa hickféglar i fjallbjorkskog och fjall-
hed (t.ex. Enemar m.fl. 2004, Svensson & Anders-
son 2013). Fran resten av Norrland finns mycket fa
langa dataserier pa faglar redovisade. Svensk Fa-
geltaxering (SFT) kommer med tiden att svara upp
mot detta behov, men standardrutterna — den mest
tillforlitliga datakéllan — har inte varit 1 funktionell
drift ldngre dn dryga tio dr i norra Sverige (Green &
Lindstrom 2015a). Dessutom ér antalet fria punkt-
rutter, en datakélla som stricker sig lidngre tillbaka
i tiden, fa i den norra delen av landet (Ottvall m.fl.
2009). Trendanalyser baserade pé ldnga tidsserier
ar sdrskilt viktiga i norra Sverige dir fagelpopula-
tioner verkar utvecklas mer negativt &n i sodra Sve-
rige (Green & Lindstrom 2015a, b). Dessutom é&r
utvecklingen hos fagelpopulationer i norr generellt
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mindre kdnd jamfort med i de véstra och centrala
delarna av Europa (Vickery m.fl. 2014).

Ringmairkningsdata har anvénts for analys av po-
pulationsfordndringar och for att 6ka var forstaelse
av viktiga skeenden i fagelpopulationerna (t.ex.
Busse 1990, Berthold & Fiedler 2005). For sodra
Sverige har trendanalyser baserade pd ringmark-
ningsdata presenterats fran Falsterbo och Ottenby
fagelstationer (1980-1999; Karlsson m fl. 2002a,b,
Stervander m.fl. 2005, Jonzén m.fl. 2006). Faglar
som fingas under stricktid pd fagelstationerna
kommer ifran ett delvis oként rekryteringsomrade.
Analys av aterfynd av faglar ringmérkta pa Stora
Fjaderaggs fagelstation i norddstra Sverige antyder
att védra nordliga och sydliga figelstationer berdrs
av olika flyttfagelfloden (Elmberg m.fl. 2005) och
betonar behovet av regionaliserade analyser av
ringmérkningsdata. Det maéste dock beaktas att
ringmarkningsdata inte alltid ar palitliga indika-
torer pa forandringar i populationsstorlek (Dunn
m.fl. 1997, Hochachka & Fiedler 2008).

Vi redovisar hdr fangsttrender baserade pa
30-ariga ringmérkningsdata fran Stora Fjaderdggs



fagelstation, nordostra Sverige. Fyrtio mer frekvent
forekommande arter ingér i analyserna, déribland
arter som néstan inte alls fangas pa fagelstationerna
i sodra Sverige som tallbit Pinicola enucleator och
videsparv Emberiza rustica. Trenderna for aktuella
arter 1985-2014 jimfors med populationstrender
i hela Sverige (SFT perioden 1976-2007; Ottvall
m.fl. 2009). SFT 19762007 ar en semi-kvantitativ
sammanvégning av olika datakéllor, frimst héck-
fageldata baserade pa punkt- och standardruttsdata,
men dven data fran fagelstationer och annat hall in-
gar. Vi kompletterar uppgifterna i SFT 1976-2007
med trender berdknade for Sverige 1998-2014
(SFT 1998-2014, Green & Lindstrom 2015a) och
SFT Norrbotten 1988-2013 (Green & Lindstrom
2015b), vilka helt baseras pa standardruttsdata, for
att fa battre tidsméssig och geografisk tdckning i
jamforelserna. Vi har ingen entydig bild av vari-
frén faglarna som fangas pa Stora Fjaderdgg kom-
mer; kontroller av faglar ringmaérkta tidigare sam-
ma host indikerar dock ett betydande inflode fran
ost och sydost (t.ex. kungsfagel Regulus regulus,
talgoxe Parus major, blames Cyanistis caeruleus
och stjdrtmes Aegithalos caudatus) — alltsa utan-
for Sveriges grianser for vissa arter. Vi inkluderar
darfor dven populationsdata fran finska hackfagel-
taxeringar (FHT, 19862012, Laaksonen & Lehi-
koinen 2013) i vara analyser. Utdver enskilda ar-
ter redovisar vi dven analys av trender for arterna
grupperade efter flyttningsstrategi eftersom denna
aspekt av faglarnas ekologi verkar ha betydelse for
populationsutvecklingen (Laaksonen & Lehikoi-
nen 2013, Vickery m.fl. 2014).

Material och metoder
Ringmdrkningen pa Stora Fjdderdggs fagelstation

Stora Fjéderdgg &r en ca. 1x1 km stor vegetations-
fattig 6 beldgen i Norra Kvarken nordost om Hol-
moarna, Visterbottens ldn (63°49° N, 21°00° E).
Har i den Bottniska vikens smalaste del fungerar
Holméarkipelagen och Osterbottens vidstrickta
skdrgdrd som en strdckledare mellan Sverige och
Finland. Detta manifesteras i nationellt mycket
hoga summor av kungsfagelsangare Phylloscopus
proregulus, tajgasangare Phylloscopus inornatus,
sibirisk piplirka Anthus hodgsoni mAl. Ostliga
vagranter i hostfangsten pa Stora Fjaderdggs fagel-
station.

Stora Fjaderdgg etablerades som fagelstation
1984, men den mer regelbundna ringmérknings-
verksamheten kom igéng forst ett ar senare. Aktivi-

teten var hog bade vér och hdst under de inledande
aren men dérefter har hostmérkningen helt domi-
nerat. Fangst for ringmérkning sker uteslutande
med slojndt (12 meter langa). Natplatser och antal
ndt har varierat dver dren men har legat pa runt tio
respektive 25-30. Nétfangst bedrivs normalt fran
gryningen fram till lunchtid. Aren 2004-2008 pro-
vades en fdlla av helgolandstyp, men den var tdmli-
gen ineffektiv ur fangstsynpunkt och kriavde en hel
del underhall varfor den avvecklades. Under aren
fallan var i drift var ett par nétplatser avvecklade
och utnyttjandet av féllan gav inte ndgra uppenbara
effekter pa fangsten (Figur 1).

Ringmirkningsverksamheten pa fagelstationen
sker helt ideellt och bemanningen har darfor va-
rierat Over aren. Antalet bemanningsdagar under
augusti, september och oktober 1985-2014 lag pa
i medeltal 78 dagar per ar, utan nagon langsiktig
trend (p>0.05, linjdr regression). Antalsmassigt
dominerar kungstagel, grasiska Carduelis flammea
och 16vsangare Phylloscopus trochilus (acredula)
i fangsten, men dven “norrlandsspecialiteter” som
videsparv och tallbit ringmérks i nationellt hoga
antal.

Urval av arter och trendberdikningar

Vi analyserade trender i hdstméirksummorna av
de 40 mest frekvent fangade arterna pa Stora Fja-
derdggs fagelstation hostarna 1985-2014. Hér in-
gér dock inte de tva vanligaste arterna, kungsfagel
och grésiska, eftersom ljuduppspelning anvénts
regelméssigt niar dessa fangats. Totalsummor for
antal mérkta faglar av respektive art ges i Tabell 1.
Den samlade fangsten av de 40 arterna uppgick till
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Figur 1. Arssummor av de 40 arterna samt antal bemannings-
dagar pa Stora Fjaderdaggs fagelstation hostarna 1985-2014.
Annual ringing sums of the 40 species and number of days
with ringing activity at Stora Fjdderdgg Bird Observatory,
autumns 1985-2014.
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Tabell 1. Marksummor av de 40 mest frekvent fangade
fagelarterna pa Stora Fjaderdggs fagelstation hostarna
1985-2014 (kungsfagel och grasiska exkluderade).
Autumn ringing totals of the 40 most frequently ringed
species at Stora Fjdderdgg Bird Observatory 1985—
2014. (Goldcrest and Redpoll excluded).

Art Species
Storre hackspett Dendrocopus major 2310
Tradpiplarka Anthus trivialis 476
Angspiplirka Anthus pratensis 407
Sédesérla Motacilla alba 335
Sidensvans Bombycilla garrulus 917
Jérnsparv Prunella modularis 737
Rodhake Erithacus rubecula 5097
Blahake Luscinia svecia 1038
Rodstjart Phoenicurus phoenicurus 1372
Buskskvitta Saxicola rubetra 85
Stenskvétta Oenanthe oenanthe 406
Koltrast Turdus merula 204
Bjorktrast Turdus pilaris 1383
Taltrast Turdus philomelos 998
Rodvingetrast Turdus iliacus 3437
Artsangare Sylvia curruca 667
Tornsangare Sylvia communis 246
Tradgardssangare Sylvia borin 814
Svarthétta Sylvia atricapilla 699
Granséangare Phylloscopus collybita

(abietinus) 837
Lovséngare Phylloscopus trochilus

(acredula) 32061
Gra flugsnappare Muscicapa striata 1547
Svartvit flugsnappare Ficedula hypoleuca 1033
Stjartmes Aegithalos caudatus 3415
Svartmes Periparus ater 1317
Talltita Poecile montanus 417
Blames Cyanistes caeruleus 4472
Talgoxe Parus major 4934
Tradkrypare Certhia familiaris 3574
Tornskata Lanius collurio 182
Bofink Fringilla coelebs 836
Bergfink Fringilla montifringilla 11300
Gronfink Chloris chloris 298
Gronsiska Carduelis spinus 1061
Mindre korsnibb Loxia curvirostra 282
Rosenfink Carpodacus erythrinus 198
Tallbit Pinicola enucleator 424
Domherre Pyrrhula pyrrhula 3306
Videsparv Emberiza rustica 1013
Sévsparv Emberiza schoeniclus 1592
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i medeltal 3191 individer per ar (variationsbredd
1609-5103) och ingen trend i fAngstméngder kan
skonjas 6ver de 30 aren (p>0.05, linjar regression).

Arssummorna #r signifikant korrelerade med an-
talet bemanningsdagar (r=0.44, p<0.02, Spearman
Rank Correlation, Figur 1). Vi har dérfor valt att
berikna trender for enskilda arter péa basis av érs-
fangstindex, alltsd kvoten mellan mirksumma och
antal bemanningsdagar (fingstinsatsen) det aktu-
ella aret. Fangsttrender 1985-2014 for respektive
art analyserades med regressionsanalys.

Dessutom gjordes en berdkning av trender for
artgrupper genom indelning av de 40 ingdende
arterna efter flyttningsstrategi. Arterna delades in
i grupperna langdistansflyttare, kortdistansflyttare
samt invasionsarter/partiella flyttare (Tabell 2). For
att minska genomslaget av vanliga arter i berdk-
ningarna av de gruppvisa fangstindexen anvéndes
geometriska och inte aritmetiska medelvérden.
Som viégledning i gruppindelningen av arterna
anvindes Alerstam (1982), Solonen (1994), Ott-
vall m.fl. (2009) samt Fransson & Hall-Karlsson
(2008).

Resultat

Vi fann tio arter med signifikant 6kande och atta
arter med signifikant minskande fangsttrender pa
Stora Fjiderigg 19852014 (Tabell 3). Ovriga 22
arter visade inte pa ndgra signifikanta forandringar
i fangstindex.

Talgoxens fangstindex dkade allra mest bland de
40 arterna under 30-arsperioden (11%, Tabell 3, Fi-
gur 2). Finska hickfageldata (FHT) visar en tydlig
6kning under motsvarande tidsperiod i likhet med
SFT 1988-2014 och SFT Norrbotten 1998-2014,
men inte SFT 1976-2007. Stjartmesens fangst-
index Okade tydligt 1985-2014 i likhet med SFT
1998-2014. Likasa Overensstimmer bofinkens
okning i1 fangstindex med SFT 1998-2014 och
SFT Norrbotten 1998-2014, men inte med SFT
1976-2007. For blames, koltrast Turdus merula,
svarthétta Sylvia atricapilla (Figur 2) dr de positiva
trenderna i Fjaderdggsdata, SFT 1976-2007, SFT
1998-2014 och FHT samstimmiga. Okningen i
fangstindex av drtsangaren Sylvia curruca och sév-
sparv Emberiza schoeniclus star inte i samklang
med SFT eller FHT, tvartom visar SFT 1998-2014
pé en minskad populationstrend hos sédvsparven.
Rodhakens okning i fangstindex matchas av sam-
ma trend i SFT 1998-2014 och FHT.

Bland arterna utan signifikanta trender i fing-
stindex 1985-2014 uppvisar gransangaren Phyl-
loscopus collybita (abietinus) och rosenfinken



Tabell 2. Gruppering av arterna efter flyttningsstrategi.
Grouping of species after migratory strategy.

Léangdistansflyttare Kortdistansflyttare Invasionsarter/partiella flyttare
Long distance migrants Short distance migrants Irruptive species/ partial migrants
Tradpiplarka Tree Pipit Angspiplirka Meadow Pipit Storre hackspett Great Spotted
Sadesirla White Wagtail Jérnsparv Dunnock Woodpecker

Bléhake Bluethroat Rodhake Robin Sidensvans Waxwing

Rodstjért Redstart Koltrast Blackbird Stjartmes Long-tailed Tit
Buskskvitta Whinchat Bjorktrast Fieldfare Svartmes Coal Tit

Stenskvitta Wheatear Taltrast Song Thrush Talltita Willow Tit

Artséngare Lesser Whitethroat Rodvingetrast Redwing Blémes Blue Tit

Tornsangare Whitethroat Bofink Chaffinch Talgoxe Great Tit
Tradgardssangare Garden Warbler Bergfink Brambling Tradkrypare Treecreeper
Svarthétta Blackcap Gronfink Greenfinch Gronsiska Siskin

Gransangare Chiffchaff Sévsparv Reed Bunting Mindre korsndbb Crossbill
Lovsangare Willow Warbler Tallbit Pine Grosbeak

Gra flugsnappare Spotted Flycatcher Dombherre Bullfinch

Svartvit flugsnappare Pied Flycatcher
Tornskata Red-backed Shrike
Rosenfink Common Rosefinch
Videsparv Rustic Bunting

Carpodacus erythrinus intressanta monster inom
perioden. Fangstindex for gransdngaren minskade
tydligt fram till mitten av 1990-talet och 6kade dar-
efter (Figur 2). Gransdngaren Okar kraftigt enligt
SFT 1998-2014 och SFT Norrbotten 1998-2014.
Fangstindex for rosenfink visar pd en uppging
fram till 1990, f6ljt av en minskning till bérjan av
2000-talet och dérefter ater en okning (Figur 2).
Rosenfinken minskar kraftigt pa nationell niva en-
ligt SFT 1998-2014 och FHT. Storre hackspetten
Dendrocopus major dr en art som fangas i stora an-
tal pa Stora Fjaderdgg (Tabell 1) med stor mellan-
arsvariation (Figur 2).

For 16vsangare, buskskvitta Saxicola rubetra,
videsparv och bldhake Luscinia svecica dr fangst-
trenderna negativa i likhet med trenderna i SFT
och FHT. Fangstindex for videsparven minskade
med 4.5% over hela perioden (Figur 2, Tabell 3).
Blahaken uppvisade den allra storsta minskningen
i fangstindex 1985-2014 (14%, Tabell 3). Fangst-
index for blahake minskande kraftigt till mitten av
1990-talet for att darefter mer eller mindre plana ut
(Figur 2). I likhet med Stora Fjaderdgg visar SFT
Norrbotten 1998-2014 pa minskande trender hos
gra flugsnappare Muscicapa striata och svartvit
flugsnappare Ficedula hypoleuca. SFT 1998-2014
och FHT visar dock pa motsatta trender. Stenskvét-
tans Oenanthe oenanthe minskande fangsttrend pa
Stora Fjdderdgg matchas inte av trenderna i SFT
eller FHT. Talltitan Poecile montanus (Figur 2)
minskar ocksd enligt FHT och SFT 1976-2007,

men uppvisar en starkt 6kande trend i SFT Norr-
botten 1998-2014.

Andelen arter for vilka fangsttrenderna pa Stora
Fjaderdgg ar samstimmiga med trenderna i SFT
ar hogre for dem med O0kande fingstindex i SFT
1998-2014 4an SFT 19762007 (Tabell 4). For ar-
terna med minskande fangsttrender ar forhallandet
det omvinda. For SFT Norrbotten 1998-2014 och
FHT dr samstdmmigheten med Fjdderdggstren-
derna bittre for arterna med minskande dn 6kande
index (Tabell 4). Bland forstndimnda ar samstdm-
migheten simst med SFT 1998-2014. Overlag ir
samstdmmigheten béttre for arter med minskande
(69%) 4n med 6kande (54%) fangsttrender.

Fangstindex 1985-2014 for kortdistansflyttare
minskade med 1,1% per &r medan index for inva-
sionsarter/partiella flyttare o6kade med 2,8% per
ar. Fangstindex for invasionsarter/partiella flyt-
tare uppvisar ett tydligt oscillerande monster med
okande amplitud dver tiden (Figur 3). For langdis-
tansflyttarna kunde ingen signifikant trend konsta-
teras.

Diskussion

Vi fann varierande samstaimmighet mellan fangst-
trenderna pa Stora Fjaderdgg och svenska och fin-
ska hickfageltaxeringar, med generellt sétt battre
samstdimmighet for arter med minskande fangstin-
dex jamfort med sddana med 6kande fangstsindex.
Diskrepansen mellan SFT 1976-2007 och SFT
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Tabell 3. Trender (arlig fordndring i procent) i fangstindex hos 40 fagelarter pa Stora Fjédderdggs fagelstation
hostarna 1985-2014; nationella semi-kvantitativa trender fran punktrutter, standardrutter och andra datakéllor
1976-2007 (Ottvall m.fl. 2009), standardrutter i Sverige 1998-2014 (Green & Lindstréom 2015a), Norrbotten
1998-2013 (Green & Lindstrom 2015b) samt linjeinventeringar i Finland 19862012 (Laaksonen & Lehikoinen
2013). Fetstilade vdrden &r signifikanta pa nivan p<0.05, kursiverade virden &r inte signifikanta. Artlista i fal-
lande ordning efter trenderna péa Stora Fjaderdgg. N.d. anger att data saknas.

Trends (yearly changes in percent) in capture index for 40 species at Stora Fjdderdgg Bird Observatory 1985—
2014; national trends from Swedish (SHT) and Finnish (FHT) breeding bird surveys. Values in bold are signifi-
cant at the p<0.05 level, whereas values in italics are non-significant. ++ = starkt 6kande strongly increasing,
+ = okande increasing, 0 = ingen trend no trend, - = minskande decreasing, -- = starkt minskande strongly
decreasing. Species ranked afier the trends at Stora Fjdderdgg. N.d. indicates no data.

Art Stora Sverige Sverige Norr- Finland
Species Fjaderdgg Sweden Sweden botten

1985— 1976— 1998— 1998— 1986—

2014 2007 2014 2013 2012
Talgoxe Great Tit 11 - 3.8 5.1 23
Stjartmes Long-tailed Tit 8.6 0 4.1 N.d. N.d.
Bofink Chaffinch 7.7 0 1 5.2 0
Blames Blue Tit 7 + 3.9 N.d. 5.7
Gronsiska Siskin 4.9 0 0.9 2.2 0.1
Koltrast Blackbird 4.8 + 1 N.d. 4.7
Artsangare Lesser Whitethroat 4.5 0 0 N.d. 0
Savsparv Reed Bunting 3.9 - -1.5 -2.1 -2
Gronfink Greenfinch 3.2 ++ -1.4 -3 5.1
Svarthitta Blackcap 2.8 ++ 6.4 N.d. 23
Tradkrypare Treecreeper 2.0 - 1.2 N.d. 0
Sidensvans Waxwing 1.8 0 6.1 1.7 N.d.
Jarnsparv Dunnock 1.7 -- 2.1 N.d. 0
Rodhake Robin 1.5 - 0.7 N.d. 1.7
Tradpiplarka Tree Pipit 1.5 - 1.7 N.d. -1.7
Gransangare Chiffchaff 1,4 -- 5.3 8.9 0
Rodstjért Redstart 1,1 - 2.3 N.d. 1.9
Bergfink Brambling 0.8 0 -1.8 -2.2 -0.2
Tradgéardssangare Garden Warbler 0.8 0 1.6 N.d. 0.3
Taltrast Song Thrush 0.7 0 2.5 2.9 0.1
Dombherre Bullfinch 0.3 - 1.2 -4.2 -0.8
Tornsangare Whitethroat 0,3 0 1.2 N.d. 0
Storre hackspett Gr: Sp. Woodpecker -0.3 - 35 6.9 2.1
Mindre korsnébb Crossbill -0.4 0 6.6 15 -0.2
Rosenfink Common Rosefinch -0.4 ++ 4.8 N.d. 2.9
Sédesérla White Wagtail -1.1 - 0.1 N.d. N.d.
Bjorktrast Fieldfare -1.7 + -2.5 -2.4 1.4
Lovsangare Willow Warbler -1.7 0 -1.5 -4.8 -1.6
Tallbit Pine Grosbeak -1.7 -5.7 N.d. N.d.
Angspiplirka Meadow Pipit -1.8 0 -1.3 -4.1 -1.3
Svartmes Coal Tit -2.3 - 0.2 N.d. -1.2
Rodvingetrast Redwing -3.0 0 -0.6 -1.6 0
Gra flugsnappare Spotted Flycatcher -34 0 2.5 -3.8 0.7
Tornskata Red-backed Shrike -3.4 - -0.3 N.d. 0.4
Videsparv Rustic Bunting -4.5 - 4.8 -3.1 -6.2
Svartvit flugsnappare Pied Flycatcher -4.9 - 1 -2.7 0.8
Buskskviétta Whinchat -5.9 -- -1.2 N.d. -2
Stenskvitta Wheatear -12 - -0.6 N.d. N.d.
Talltita Willow Tit -13 -- 0.7 4 -1.5
Blahake Bluethroat -14 - -1.1 N.d. -3.1
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1998-2014 kan ha flera orsaker, bl.a. kan de jim-
forelsevis fa rutterna i norra Sverige under den for-
sta delen av 30-arsperioden inte ha fatt nagot starkt
genomslag i de nationella trendberdkningarna. Det
skulle kunna forklara den daliga 6verensstimmel-
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Figur 2. Arsfangstindex (bla linje) och glidande 3-arsmedel-
vérden (lila linje) 1 fingstindex for ett urval av arter pa Stora
Fjdderiggs figelstation hostarna 1985-2014. Ar 1985 har
satts som basar (index=1).
Annual (blue line) and moving three years averages (purple
line) in capture index for selected species. Capture index is
the ratio between ringing sum and activity days (effort). Ba-
seline year was set to 1985.

sen mellan fangsttrenderna for dkande arter pa
Stora Fjaderigg och SFT 1976-2007. A andra si-
dan &r overensstimmelsen mellan fangsttrenderna
for minskande arter och SFT bittre for perioden
1976-2007 an 1998-2014. SFT 1998-2014 av-
viker i detta avseende dven fran SFT Norrbotten
1998-2014 och FHT. SFT Norrbotten 1998-2014
visar i likhet med Stora Fjdderdggsdata, men till
skillnad fran SFT 1998-2014, negativa trender for
gra flugsnappare och svartvit flugsnappare. Aven
tidigare studier har visat pa motstridiga trender
mellan ringmérkningsdata och hackfageldata i fra-
ga om svartvit flugsnappare (Karlsson m.fl. 2002b).
Mojligen indikerar det att ringmérkningsdata ar
déliga indikatorer for populationsférandringar
hos flugsnapparna. Det kan dven indikera att det
finns inomartsskillnader i trender mellan norra och
s0dra Sverige som inte syns i de nationella redo-
visningarna. Den generellt goda samstdmmigheten
med trenderna i FHT kan hdnga samman med att
Stora Fjaderdgg i vésentlig grad berors av flyttfa-
gelstrommar med ett stligt ursprung under hosten.

Den exceptionella dkningen i fangstindex av
talgoxe pa Stora Fjaderdgg 1985-2014 matchas
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Tabell 4. Kvalitativ jimforelse av fangsttrender hos signifikant 6kande (+) respektive minskande (-) arter pa
Stora Fjaderdgg 1985-2014 och SFT 1976-2007 (Ottvall m.fl. 2009), SFT 1998-2014 (Green & Lindstrom
2015a), Norrbotten 1998-2014 (Green & Lindstrom 2015b) samt FHT 19862012 (Laaksonen & Lehikoinen

2013). N.d. betyder inga data.

Qualitative comparison of trends in capture indices at Stora Fjdderdgg and trends from breeding bird surveys

in Sweden and Finland. N.d. means no data.

Stora SFT SFT Norrbotten FHT
Fjaderdagg 1976— 1998— 1998—
1985-2014 2007 2014 2014

Talgoxe Great Tit + - + + +
Stjartmes Long-tailed Tit + 0 + N.d. N.d.
Bofink Chaffinch + 0 + + 0
Blames Blue Tit + + + N.d. +
Gronsiska Siskin + 0 + + 0
Koltrast Blackbird + + + N.d. +
Artsangare Lesser Whitethroat + 0 0 0 -
Savsparv Reed Bunting + - - - -
Svarthitta Blackcap + + + N.d. +
Rodhake Robin + - + N.d. +
Lovsangare Willow Warbler - 0 - - -
Graé flugsnappare Spotted Flycatcher - 0 + - 0
Videsparv Rustic Bunting - - - -
Svartvit flugsnappare Pied Flycatcher - - + -
Buskskvitta Whinchat - - - N.d. -
Stenskvitta Wheatear - - 0 N.d. N.d.
Talltita Willow Tit - - 0 + -
Blahake Bluethroat - - - N.d. -
Kvot d6kande Proportion increasing 10/10 3/10 8/10 3/5 5/9
Kvot minskande Proportion decreasing 8/8 6/8 4/8 4/5 5/7

bittre av trenden i SFT Norrbotten 1998-2014 an i
SFT 1998-2014. Det kan hianga samman med skill-
nader i trender mellan norra och sddra Sverige. Till
exempel har varmare (mer sydliga) arter spridit sig
norrut och dkat i norr (Green & Lindstrom 2015b).
Talgoxe kan vara en sadan art ddr en 6kning i norr
kanske dnnu inte slagit igenom ordentligt i riks-
trenden. Stjartmesen Okar dven pa standardrut-
terna i SFT 1998-2014. Av just stjartmes har vi
flera intressanta kontroller pa Stora Fjaderdgg av
faglar mérkta tidigare samma host lingre sdderut
langs Finlands kust, i Estland och i ryska Karelen.
Det kan skilja dagar och i extremfall endast tim-
mar mellan méirkning och kontroll vilket ger en
bild av en koncentrerad snabb nordlig-nordvistlig
flyttrorelse med ursprung utanfor Sveriges grénser.
Samma monster gar for vrigt igen hos blamesen
och talgoxen. Svarthittan har en mycket positiv
utveckling i Sverige, inte minst i norra Sverige
(Green & Lindstrom 2015a). Rosenfinken uppvi-
sar ingen trend i Stora Fjdderdggsdata 1985-2014
vilket star i kontrast med den stadiga minskningen
av rosenfink i SFT 1998-2014 och FHT. I Stora
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Fjaderaggs fall tycks det vara sa att perioderna med
6kning och minskning tagit ut varandra. Analyspe-
riodens startpunkt och ldngd har stor betydelse for
skattningen av trender, och kan i gransangarens fall
forklara varfor den tydliga kningen i index i SFT
1998-2004 inte syns i Fjaderdggsdata som star-
tade tidigare och som stricker sig 6ver en mycket
langre tidsperiod. Den negativa fangsttrenden for
videsparven dverensstimmer vil med den negativa

—Kortdistansflyttare, short-
distance migrants

—Invasionsarter, irruptive
species
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Figur 3. Arsfingstindex for arterna grupperade efter flytt-
ningsstrategi med 1985 som basér.

Capture index for species grouped after migratory strategy
with 1985 as baseline year.



populationsutvecklingen generellt i Fennoskandien
(Dale & Hansen 2013). En snabb initial minskning
i fangstindex var tillrackligt kraftig for att generera
en stark negativ trend for hela 30-arsperioden hos
blahaken. Det finns inga storskaliga hackfageltax-
eringar frdn 1980-talet att jimfora med, men hick-
fageldata frin Ammarndsomradet 1963—1999 visar
inte pa nagon langsiktig trend i populationstéthet
hos blahake i detta omrade (Enemar m.fl. 2004).
Inte heller standardiserade fangstdata fran Ottenby
fagelstation visar pa ndgon langsiktig trend perio-
den 1979-2008 (Svanberg & Waldenstrom 2011).
Fjéllbjorkmétaren Epirrita autumnata, en viktig
fodokélla for insektsétande faglar i fjéllndra miljo,
hade en markerad topp i mitten av 1980-talet i Am-
marndsomradet, vilken tidsméssigt sammanfoll
med toppen for fingstindex hos bléhake pa Stora
Fjaderdagg 1985-2014 (Figur 2). Man kan dirfor
spekulera i om en hog ungfagelproduktion bidrog
till de hoga miarksummorna i mitten av 1980-talet.
Senare utbrott av fjdllbjorkmédtare pa 1990-talet
har varit mycket mindre omfattande (Enemar m.fl.
2004).

Den signifikanta minskningen i fangstindex hos
gruppen kortdistansflyttare 1985-2014 fortjénar att
ndmnas. De tre arterna i gruppen med signifikanta
trender var alla 6kande (rddhake, koltrast och sév-
sparv), men sammantaget och med hédnsyn taget till
skillnader i marksummor var trenden alltsa negativ
for gruppen som helhet. Det bor dock papekas att
trenden &r svag, 1,1% per ar. Jaimforelser med SFT
gér inte att gora rakt av eftersom gruppindelningar-
na ser olika ut, men i SFT 1998-2014 okar fem av
arterna medan sex minskar, och i SFT Norrbotten
1998-2014 ar motsvarande siffror en respektive tre
(av sju arter for vilka data redovisas). Har tycks
alltsa trenderna mer eller mindre ta ut varandra. Till
skillnad fran andra studier fann vi ingen minskning
i fangsttrend hos langdistansflyttarna som grupp
betraktat. Bland arter med signifikanta trender fann
vi tvd med 6kande och sju med minskande trender.
Resterande atta arter uppvisade ingen signifikant
trend. Bland arterna som dvervintar sdder om Sa-
hara, sa kallade Afro-Palearktiska arter, uppvisade
dock fem av atta av arter i gruppen signifikant ne-
gativa trender, alltsd vad som kunde forvintas for
denna delgrupp baserat pa andra studier (Vickery
m.fl. 2014). Féangsttrenderna for arter som flyttar
mot sydost och ost, i Stora Fjaderdggs fall blahake,
rosenfink och videsparv, var negativa i tva fall av
tre vilket fortjdnar att ndmnas. Fangsttrenden for
invasionsarter/partiella flyttare 6kade under 30-ars-
perioden. Denna grupp utgjorde 28% av den totala
fangstsumman av de 40 arterna 1985-2014, en an-

senlig andel med andra ord. Féngstindex i gruppen
uppvisade en pétaglig dynamik med 6ver tiden allt
mer markerade toppar. Mesarnas andel av gruppen
var 36% och hir ingar stjirtmesen, blamesen och
talgoxen dér aterfynd antyder att en stor del rekry-
teras utanfor landet. I denna grupp &r det dérfor
ténkbart att fangstindex speglar mellanérsvariatio-
nen i reproduktion hos 6kande populationer pd en
storre geografisk skala eller ett fordndrat flyttnings-
beteende. Védret kan ocksa spela in da ett storre in-
flode av mesar noteras under hostar med ihallande
sydliga vindar. Talltitan avviker frdn monstret for
gruppen som helhet genom ett minskande fangst-
index och en dver tiden alltmer avtagande mellan-
arsvariation (Figur 2). Minskningen dr dock helt
i linje med den minskande langsiktiga trend som
uppvisas av talltitan i savdl SFT 1976-2007 som
FHT men inte SFT Norrbotten 1998-2014.

Felkdllor

Tolkning av populationstrender pa basis av ring-
mérkningsdata maste goras med forsiktighet. Ned-
an diskuterar vi ett antal potentiella felkdllor och
hur de kan ha péverkat resultaten och var tolkning
av dessa. I strikt mening var hostfangsten pa Stora
Fjaderagg 1985-2014 inte standardiserad. Varia-
tion i fangstinsats kan fa stort genomslag i korta
dataserier, men med langa tidsserier jamnas detta
ut och blir mindre betydelsefullt. Eftersom det
inte skett ndgon systematisk forandring i fingstru-
tinerna eller bemanning dver tiden betraktar vi
variation av detta slag som ett slumpmissigt fel
som 1 likhet med véder skapar brus och minskar
precisionen i data. Vi har dessutom korrigerat for
antalet bemanningsdagar genom att ta med det i
fangstindex. Fordndringar i miljon kan ocksa ha
paverkat fangstsiffrorna. Igenvédxningen av ons ti-
digare till storsta delen 6ppna hedmarker har varit
pétaglig under 30-arsperioden (dven om senare ars
réjningsinsatser har sokt motverka detta). En mins-
kad fangstbarhet kopplat till igenvéxning kan ha
bidragit till den kraftiga minskningen i fangstindex
for stenskvitta, en art bunden till 6ppen mark. En
annan pataglig forandring i miljon dr den accelere-
rande igenvixningen av ons strdnder med graal A/-
nus incana och viden Salix spp. som ett resultat av
upphord beteshdvd och vedfangst samt den paga-
ende eutrofieringen av Bottniska viken. Detta tror
vi dr en sannolik forklaring till 6kningen i fingstin-
dex for sdvsparv som star i kontrast till trenderna i
SFT och FHT. Intressant att notera i ssmmanhanget
dr att inte blahaken och videsparven, som foredrar
att rasta i samma miljo under hosten, verkar ha pa-

101



verkats i samma riktning. Okad forbuskning och
beskogning beddms i dvrigt inte ha inverkat pa de
trender som ér tydliga. Ett antal i huvudsak skogs-
levande téttingar finns hickande i Stora Fjaderdggs
barrskogsdungar men 6ns populationer dr sma och
de utgor sannolikt bara en marginell andel av anta-
let fangade individer.

Ringmirkningsdata i form av langa tidsserier
kan ge virdefulla bidrag till populationsstudier ge-
nom att fylla ut dataluckor och som komplement
till hackfagelstudier. Ringmarkningsdata kan ocksa
signalera vad som sker med fagelpopulationerna
pa storre geografisk skala, i synnerhet om aterfynd
och kontroller samtidigt mojliggdr en geografisk
koppling till de ringmirkta figlarna. Aven om
ringméarkningsdata inte okritiskt bor anvindas for
att tolka populationsforandringar s dr det pafal-
lande hur dverensstimmande manga av trenderna
i fangstindex pa Stora Fjdderdgg och trenderna i
hickfageltaxeringarna i Sverige och Finland 4r,
sarskilt bland arterna med minskande trender. Det
finns darfor goda skdl att tro att fangsttrenderna
pa Stora Fjaderdgg speglar verkliga forandringar i
populationsstorlek. Aven utan strikt standardiserad
fdngst har fagelstationer med 14ngsiktig verksam-
het goda mojligheter att bidra med vérdefulla data
till miljodvervakningen. Detta dr inte minst viktigt
i mer ornitologglesa regioner dér antalet fagelsta-
tioner och mérkplatser dr fi och utspridda.

Tack

Vart tack gér till alla som frivilligt stéllt upp med tid
och kunskap i ringméarkningen pa Stora Fjaderdggs
fagelstation. Ingen ndmnd och ingen glomd, men
vi vill rikta ett sérskilt tack till Bjorn Olsen for in-
satserna 1 samband med figelstationens tillkomst.
Vi dr tacksamma for kommentarer pa manus fran
Richard Ottvall.
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Summary

Long data series that describe the development of
bird populations over time are important to under-
stand the internal dynamics in bird communities,
identify ecological patterns and processes, knowl-
edge gaps and potential threats. Breeding bird
surveys provide the most reliable data for popula-
tion trend analysis, but surveys of this kind have a
relatively short history in northern Sweden. Trend
analysis from northern Sweden is particularly im-
portant as bird populations here seem to develop
more negatively compared to southern Sweden. We
also know less about northern bird populations in
general than in other parts of Europe. Ringing data
have been used for analysis of population change
and to increase our understanding of important pro-
cesses in bird populations. Trend analysis based on
ringing data covering 20 years has been presented
from Ottenby and Falsterbo Bird Observatories
in southern Sweden, but similar studies have not
been published from bird observatories in northern
Sweden. Recovery data of birds ringed at Stora
Fjaderagg Bird Observatory, NE Sweden, indicates
little exchange of birds with southern Sweden, thus
warranting the need for regionalized analyses. We
present trends in autumn ringing data based on 30-
year data series for 40 more frequently occurring
species at Stora Fjaderdgg Bird Observatory, NE
Sweden, 1985-2014. These trends are compared
with population trends for breeding bird surveys
from Sweden and Finland for the same time period.

Material and methods

Stora Fjaderdgg is a c¢. 1x1 km large, mostly bar-
ren island, located in the Gulf of Bothnia between
Sweden and Finland (63°49° N, 21°00° E). Stora
Fjaderdgg was established as a bird observatory
in 1984, but more regular ringing activity started
one year later. Twenty to 25 mist nets were used
from dawn till around lunch time. The observa-
tory is managed by volunteers, which results in
some variation in ringing activity between years;
the mean number of days with ringing activity in
August—October 1985-2014 was 78, with no trend
over time. Ringing totals for each of the 40 spe-
cies are given in Table 1. Annual ringing totals
averaged 3191 birds (range 1609-5103), with no
trend over time. The annual ringing totals were cor-
related with number of days with ringing activity.
We therefore employed a yearly capture index in
estimating trends, taken as the ratio between num-
ber of birds ringed and days with ringing activity.

Significance (p<0.05) of a linear trend being sepa-
rated from null over the 30 years was assessed by
means of regression analysis.

Results

Ten species showed an increase and eight species a
decrease in capture index at Stora Fjaderdgg 1985—
2014 (Table 2). The remaining 22 species had no
significant trend in capture index. Great Tit showed
the strongest increase in capture index throughout
the 30-year period (Table 2, Fig. 2), followed by
Long-tailed Tit and Chaffinch. The positive trend
in capture index for Blue Tit and Blackcap coin-
cided with similar trends in Swedish and Finnish
long-term and short-term breeding bird surveys.
Among species with no significant trends, Chiff-
chaff and Common Rosefinch showed interesting
patterns within the 30-year period. Capture index
for the Chiffchaff decreased 1985-1995, and there-
after rose (Figure 2). Capture index for Common
Rosefinch showed an oscillating pattern with an
early increase, followed by a decrease and a sec-
ond increase. Capture indices for Whinchat, Rustic
Bunting, Willow Tit and Bluethroat were nega-
tive, similar to the trends observed in the Swedish
and Finnish long-term breeding bird survey data.
The Bluethroat showed a rapid dramatic initial de-
crease phase in capture index that quickly leveled
off (Figure 2). A 1.1% annual decrease was seen
in capture index for short-distance migrants and a
2.8% annual increase in irruptive species/partial
migrants (Figure 3). No significant trend in capture
index was seen in long-distance migrants.

Discussion

In general, there was a better match between cap-
ture indices at Stora Fjaderégg and long- and short-
term Swedish and Finnish breeding bird survey
data for species declining than for those increasing.
One explanation for a poor match between the cap-
ture indices and long-term Swedish breeding sur-
vey data might be that the number of standardized
routes in the Swedish breeding bird surveys is rela-
tively few from northern Sweden before year 2000
and therefore contributes little to the long-term na-
tional trend estimates. A high correspondence with
the Finnish breeding survey data could be related
to a high influx of birds with an eastern origin at
Stora Fjdderdgg during autumn.

Long-tailed Tit is a scarce breeding bird in
northern Sweden, which indicates that most of the
trapped individuals have a more distant origin. The
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decrease in capture index for the Rustic Bunting
echoes the strong negative population trend re-
ported from Fennoscandia. The Bluethroat showed
the strongest decrease in capture index of all ana-
lyzed species. Interestingly, this was due to a very
strong initial decrease that quickly leveled off. This
could possibly be related to a pronounced peak in
production of Epirrita autumnata caterpillars at
the breeding grounds in the mid-1980s which co-
incided with the peak in numbers of Bluethroats
ringed at Stora Fjaderdgg. The decrease in capture
index for short-distance migrants was puzzling, but
it is difficult compare trends with other studies as
group delineations vary. Likewise, the non-signifi-
cant trend in long-distance migrants was puzzling.
However, among the Afro-Palearctic migrant sub-
group consisting of eight species, six displayed sig-
nificant negative trends in capture index. Among
species with an eastern and/or south-eastern migra-
tory route, two out of three had negative capture
indices. Capture index for irruptive species/par-
tial migrants increased markedly over the 30-year
period. This group constituted a substantial part,
28%, of the ringing totals 1985-2014. Capture in-
dex for this group showed pronounced yearly fluc-
tuations with a tendency for increasing amplitude
over time. For this group one might hypothesize
that capture index reflects between-year variation
in reproduction within increasing populations over
larger spatial scales or altered migration patterns.
Willow Tit deviates from the pattern in the group
with decreasing and progressively diminishing am-
plitude in capture index. However, this is in line
with the overall long-term population trends for
Willow Tit in Sweden and Finland.
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Error sources

Interpretation of population changes based on ring-
ing data must be done with caution. The ringing ac-
tivity at Stora Fjaderdgg Bird Observatory was not
formally standardized during the 30-year period;
by and large this is attributable to the fact that the
ringing activity was based on voluntary work. Vari-
ation in capture effort can have a large impact on
short data series, but over time such discrepancies
will be become progressively less important. Since
there has been no change in ringing effort over
the years, we regard this source of variation, like
weather, as a random error factor increasing the
noise and lower the precision in the data. In addi-
tion, we corrected the data for variation in capture
effort by incorporating number of days with ring-
ing activity in the capture indices. Changes in habi-
tat 1985-2014 may have also affected the results.
Shrub encroachment of earlier open heath land
probably reduced suitability of Stora Fjaderdgg as
a stop-over site for open-ground species. This may
be part of the explanation for the strong decrease
in capture index of Northern Wheatear. For species
preferring open habitat it cannot be ruled out that
the reduction in capture index reflects changes in
trappability. A similar source of error is the ongo-
ing encroachment of shorelines with Grey alder
and willows. We believe that this could explain the
increase in capture index of Reed Bunting, which
stands in strong contrast with the trends in the
national breeding survey data. Interestingly Blue-
throat and Rustic Bunting, which prefers the same
kind of habitat during migration, did not show the
same pattern in capture index. Most species of for-
est habitats only have small populations on the is-
land and they probably make up a marginal part of
the number of individuals trapped.
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Successful shared breeding in an artificial nest-box by Common
Swift Apus apus and Common Redstart Phoenicurus phoenicurus

Lyckade héckningar i samma holk av tornseglare Apus apus och rodstjdrt

Phoenicurus phoenicurus

MAXIME PIRIO, ARNE ANDERSSON & SUSANNE AKESSON

During the spring 2015, a pair of Common Redstarts
Phoenicurus phoenicurus successfully raised a five-
chick brood in an artificial nest-box designed for and oc-
cupied by a pair of Common Swifts Apus apus in south-
ern Sweden. The breeding was monitored by a nest-box
camera, which recorded close interactions between the
two species. The Common Redstarts initiated the breed-
ing first and had young in the nest when the Common
Swifts arrived and initiated breeding by laying their eggs
in a nearby nest cup. The breeding overlapped by 15 days

Abstract

between the second and the fourth week of June when
all five of the nestlings of the Common Redstart fledged.
The Common Swifts raised two young which fledged in
early August.
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The Common Swift Apus apus (Swift below) is
a migratory species spending the non-breeding
season in West and Central Africa (Akesson et al.
2012). The breeding range covers most of conti-
nental and northern Europe, where it reaches as far
south as North Africa and east to China (Cramp &
Brooks 1985). At Lund University in South Swe-
den, 144 nest-boxes designed for Swifts have been
incorporated in the upper part of the wall at the
fourth floor of the Ecology Building. The nest-box-
es can be inspected from the inside of the building
by opening a door leading to six nest-boxes jointly
built in each section (Figure 1a). To investigate the
breeding success of the Swifts and to monitor their
reproduction schedule, thirteen cameras have been
installed in nest-boxes with complete nest cups
built by Swifts. The inner dimensions of the nest-
boxes are the following: height 228 mm, width 309
mm, depth 485 mm, and entrance hole diameter
50mm (Figure 1b).

Breeding pairs of Swifts most often are faithful
to their nests, which has been confirmed also at the
colony at the Ecology Building at Lund Univer-
sity. The Swift is known to be aggressive towards
conspecifics as a consequence of nest competition.
This aggressive behaviour, however, is frequently

directed towards other hole-nesting species such as
House Sparrow Passer domesticus, Common Star-
ling Sturnus vulgaris, Black Redstart Phoenicurus
ochruros and Common Redstart (Redstart below)
(Genton 2009). However, the first two species are
much more prone to fight back and may exclude the
Swifts out of the focal nest. As the Swift is a late
arriving migrant, the breeding sites and nest-boxes
they use are available for other hole-nesting spe-
cies until mid-May in south Sweden. Thus, when
the Swifts return from their wintering grounds,
the nesting sites may already be occupied by other
species sharing the same preference for breeding
sites. European Starlings have been reported to
outcompete in many cases the Swifts (Cramp &
Brooks 1985). There is more information about the
interaction between House Sparrows and Swifts
because it happens more frequently. According
to the Swift colony size, the response of that spe-
cies against the House Sparrows using the nests is
quite different. In some cases in the small colonies
(less than 1015 pairs), the House Sparrow usually
outcompetes the Swift from the nest. On the other
hand, if the swift colony contains more than 10—15
pairs, they are more able to eject the former spe-
cies out of their nests. However, their impact can
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Figure 1a: A photo of the nest box section including six inde-
pendent boxes as seen from the inside.

Foto av en sektion med sex oberoende holkar sedda fran in-
sidan.

still hold because they can destroy the fresh eggs
by beating or removing them from the nests when
the adults are not present in the nest, avoiding cold
spells or bad weather (Genton 2009). In that case,
the Swifts lay a replacement clutch. The swift does
not always expel the other individuals out of the
nest and can occupy the same nest that the other
species breeding at the same time. This behaviour
has been described by Verschuren (1947, in Brack-
bill 1952) where House Sparrows and Swifts were
nesting in the same hole in a wall. Swifts may also
manage to find another breeding site if their own
cavity is already occupied when they come back
from wintering in Africa, even though the swifts
are conspicuously dominant in the nesting site
competition. Genton (2009) noted this behaviour
when a Swift managed to find another nest-box
without destroying a Black Redstart brood located
in the nest-box of interest, even after having visited
the box for several days.

In our case, the Redstart pair successfully fledged
five young in the same nest-box where a Swift pair
laid two eggs upon return, and without killing any
of the redstart young present. This event has been
noted thanks to the nest-box camera which has
been installed before the breeding season.

We recorded the following reproductive sched-
ules of the two species observed. The Redstart
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Figure 1b: Schematic drawing of the nest-box with the ca-
mera including position of the nest cups of the Common
Redstart and the Common Swift. Camera position is indica-
ted by the squared box. Size of nest-box and position of nest
entrance is indicated.

Skiss av holken med kamera samt ldget for boskalarna av
radstjdrt och tornseglare. Kamerans position markeras av
rektangeln i nedre vinstra hérnet. Holkens matt och in-
gdngshalets ldge finns angivet.

Nest entrance

started to visit the nest-box on the fourteenth of
May and began to build its nest on the sixteenth.
As the camera was at the beginning only oriented
towards the Swift nest cup, some of the events
were determined thanks to information on the re-
productive schedule of the Redstart reported in
the literature. The incubation probably started on
the twenty-seventh or twenty-eighth of May. Four
out of the five chicks fledged the twenty-third of
June, whereas the last one fledged on the follow-
ing morning at 5:50 a.m. As there were only eggs
on the ninth of June and, according to Cramp &
Brooks (1988), the hatching date was probably on
the tenth of June (fledging period: fourteen to fif-
teen days). In Redstarts, the hatching event is usu-
ally synchronous.

The pair of Swifts arrived on the tenth of June
and returned to use the Swift nest cup (Figure 2—4).
The laying dates were on the eighteenth and on
the twentieth of June. Between their arrival and
the first laying event, the Swifts spent all the night
roosting in the box and visited several times the
nest-box during daytime. There was a breeding of
Swifts in the same nest box the previous year, and



Figure 2. Photo of Common Redstart nestlings in their nest
and Common Swift sitting on the swift nest cup. The parent
Common Redstarts were sucessfully feeding their young in
the box as the Common swift was incubating.
Rodstjdrtungarna i sin boskal medan en tornseglare ligger i
sitt bo. Rodstjdrtfordldrarna kunde framgangsrikt mata sina
ungar medan tornseglaren ruvade.

Figure 3. Common Redstart nestlings in Common Swift nest,
where the adult incubating Common Swift was sometimes
seen preening the redstart young.

Rodstjdrtungar i tornseglarboet, ddir den adulta tornsegla-
ren ibland sdags plocka bland rédstjdrtungens fiddrar:

presumably at least one or both individuals were
the same. On some days, when the Redstart adults
were out of the nest to find food, the Swifts seemed
to have a look inside the strangers’ nest, especially
on the last days. Nevertheless, it is hard to deter-
mine if they at all attacked the redstart chicks, and
we could not find any dead chicks after inspection.
Another interesting aspect happened the second to
last day (twenty-third of May) when both species
shared the nest-box. The last three chicks visited
the Swift’s nest around 2 p.m. and stayed there for
five hours whilst the adult Swift at the same time
was incubating eggs in its own nest. At some in-
stances we noted that the Swift was even preening

Figure 4. The Common Redstart nestlings spent substantial
time in the Common Swift nest without triggering agressive
behaviour from the adult swift.

Rédstjdrtens ungar tillbringade rdtt mycket tid i tornsegla-
rens bo utan ndgot aggressivt beteende frdn tornseglarens
sida.

the Redstart young. Despite this close interaction,
the Redstart parents were able to feed their young
eight out of ten times without being expelled by
the Swifts.

Apart from the House Sparrow, the interaction
during the breeding season between the Swift and
another hole-nesting species does seem to be rare
(see references given above). The event related
above is quite interesting as the Redstart success-
fully raised its brood while the Swift probably eas-
ily would be able to outcompete it. Later in the
same season the Swifts successfully raised a brood
in the same box, which fledged 19 August. The
size of the nest-box presumable made is possible
for this joint two-species breeding to occur, as the
size of the box permitted two independent nests to
be built and the Redstarts choose to build their nest
near the entrance, while the Swifts prefer to build
as far as possible from the entrance, in the darkest
corner of the box (Figure 1b). By this difference in
nest position preference within the box, we believe
the immediate competition for space was reduced,
and a joint successful breeding involving the Red-
start and the Swift was possible.
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Sammanfattning
Under 2015 lyckades ett rodstjartpar att foda upp

ungar i samma holk som tornseglare i en tornseg-
larkoloni med artificella boplatser i sddra Sverige.
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Hiackningen 6vervakades med hjélp av en kamera
installerad i holken, dir nira kontakt mellan de tva
arterna kunde bekriftas. Rodstjdrtarna inledde sin
hickning innan tornseglarna atervinde till den holk
de hickat i tidigare ar. Da tornseglarna anldnde in-
ledde de dggldggning och ruvning i normal ordning
och utnyttjade den boskél de anvint tidigare ar. De
tva arterna hade skilda boskalar i holken, men néar
rodstjartungarna borjade rora sig runt i holken upp-
stod ndrmare kontakt, da bland annat tornseglarna
kunde konstateras putsa rodstjartungarna. Hack-
ningarna Overlappade med 15 dagar mellan den
andra och fjarde veckan i juni, da samtliga fem
rodstjértungar ldamnade boet. Tornseglarna lycka-
des foda upp tva ungar flygga i borjan av augusti.
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Tillfalligt inflode av magra och aggressiva talgoxar Parus major
under hostflyttningen pa Utklippan

Occasional influx of lean and aggressive Great Tits Parus major during autumn

migration at Utklippan

ROLF LARSSON

On October 13th and 14th, 2014 there was an influx of
Great Tits Parus major to the island of Utklippan, 15 km
off the coast of south-eastern Sweden. During these two
days, 158 Great Tits were trapped, ringed and weighed.
Most of them were very light; 90.4% of the males and
96.5% of the females had a body mass below the esti-
mated lean body mass (males = 17.3 g, females = 16.3
g). The mean body mass during the influx days was 1.5 g
(males) and 1.56 g (females) below these lean body mass
values. The birds had probably left the eastern coast of
the Baltic Sea the day before and then met unfavourable

Abstract

weather with rain and strong head-winds. Probably they
had been disoriented and forced to fly for at least 8 hours
or even up to 20 hours over open sea before reaching Ut-
klippan. Many of the Great Tits were very aggressive and
they attacked other species and killed them by pecking at
the head to eat the brain of the victims.
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Inledning

Utklippan ligger i 6ppna havet 15 km sydsydvast
Torhamns udde pa fastlandet i syddstra Blekinge
och bestar i huvudsak av tva storre dar (totalt 13 ha)
som i stort sett saknar trdd. Vid Utklippans fagel-
station har sammantaget 400 000 figlar ringmarkts
sedan 1964 och fangst sker frimst med slgjnit.
Under gynnsamma vider- och vindforhallanden &r
néten uppe for fingst under dygnets ljusa timmar.
Stationen &r sedan 1972 bemannad av ideell perso-
nal var och hdst, totalt omkring 110 dagar per ér.

Talgoxen &r stannfagel i en stor del av de sodra
och centrala delarna av sitt utbredningsomrade
i Vistpalearktis. Men invasionsrorelser intréaf-
far oregelbundet i de norra delarna och arten kan
ibland upptrida i stora antal. Ménga av de talgoxar
som héckar 1 de nordvéstra delarna av Ryssland
flyttar, i huvudsak till Ostersjpomradet, men ofta
dnnu langre (Cramp 1993). Talgoxen é&r i forsta
hand en dagstrickare (Newton 2008).

Talgoxens striackriktning dr sydvéstlig och med-
elhastigheten for hostflyttningen ar 47,5 km per
dygn och den hogsta hastigheten som registrerats
i Sverige for en talgoxe dr 98 km per dygn (Frans-
son & Hall-Karlsson 2008). Denna typ av ring-

mirkningsdata baserat pa aterfynd ger ett matt pa
fhyttningshastighet, dvs. forflyttad stricka over en
tidsperiod pa minst ett (men oftast manga) dygn
och inkluderar bade flygnings- och rastningstid.

Studier av aterfynd av talgoxar som ringmérkts i
Baltikum och Polen visar att talgoxar som stracker
over land forflyttar sig i genomsnitt 33,2 km per
dag (Nowakowski 2001). Maximala flyttningshas-
tigheter var 231 km under samma dag och 353 km
inom 24 timmar. Dock forflyttade sig 70% av talg-
oxarna bara mellan 18 och 44 km per dag. Ett fatal
procent av de snabbaste flyttningsrorelserna dgde
troligen rum vid kraftig medvind (Nowakowski
2001).

Under hostarna 1975 och 1976 forde sydostliga
vindar talgoxar pé bred front ver Ostersjon till den
svenska kusten. Under dagar med den kraftigaste
medvinden (15 m/s = 54 km/h) hade talgoxarna en
hastighet pa hela 84 km/h (Alerstam 1982). Men
notera att detta avser radarstudier av faglar som
flyger 6ver hav och &r séledes ett métt pa flygnings-
hastighet, dvs. den hastighet en flygande fagel rér
sig i relation till marken (inkluderar séledes effek-
ter av med/motvind men inte rastningstid).

Dagstrackare sasom talgoxe borjar normalt
stricka strax fore soluppgangen, och stracket &r in-
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tensivast under de tidigaste morgontimmarna och
forsvagas framat middagstid. Flera arter upphor da
helt att stricka. Men somliga arter uppvisar ibland
dven en stracktopp pa kvéllen (Alerstam 1982).
Gemensamt for host och var dr att flyttfaglarna
stracker intensivast ndr de har gynnsamma med-
vindar och att de undviker nederbdrdsomraden.
Vissa arter, som exempelvis finkar, dr redo att
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Figur 1. Vidersituationen den 13 oktober 2014 klockan 11
och 14 svensk sommartid. Ett regnomrade (gront och gratt
omride pa kartan) ror sig fran sydvist in 6ver sodra Oster-
sjon. Vid den baltiska kusten ar vindarna svaga och sydvast-
liga. Over Kaliningradomradet finns pi morgonen dis och
dimma (gult). Symbolen med en punkt och ett langt streck
anger vindriktningen (det blaser in mot punkten). Vaderkar-
tor fran SMHIL.

The weather situation on October 13" at 11 and 14 CEST. An
area of rain (green and grey areas on the map) moves from
SW over the southern part of the Baltic Sea. At the coast
of the Baltic states, the winds are weak from SW. Over the
Kaliningrad area there is mist and fog (vellow area on the
map). The symbol with a dot and a long line indicates the
wind direction (the wind blows along the line towards the
dot). Weather maps from SMHI.
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stricka dven 1 motvind (Alerstam 1982). Obero-
ende av vidret vid startpunkten for stracket, kan
flyttande faglar stota pa daliga vaderforhallanden
under farden. Radarstudier har visat att faglar,
som brukar flytta dver land men som rakar befinna
sig over hav, vanligtvis blir desorienterade nér de
kommer in i moln eller dimbankar. De flyger runt
i alla riktningar och driver undan med vinden eller
flyger aktivt med vinden for att na klarare véider
(Newton 2008).

Viderlige

I borjan av oktober 2014 priglades vadret pa Ut-
klippan av perioder med ostliga vindar med avbrott
for nagra dagar med i stort sydvistliga vindar. Un-
der senare delen av natten mellan den 12—-13 okto-
ber slog vinden om fran nordvést till ost.

13 oktober

Vid den lettiska och estniska kusten var vindarna
under den ljusa delen av den 13 oktober svaga (< 5
m/s) och vistliga. I Gdanskbukten var det pa mor-
gonen sd gott som vindstilla men utmed kusten lag
dis (sikt < 5 km) och in 6ver land dimma (sikt < 1
km). Innanfor kusten i Litauen och Lettland lag ett
omrade med nedsatt sikt (sikt <5 km). Diset ldttade
vid middagstid, men i inlandet innanfoér Kalinin-
grad lag dimman kvar vid middagstid (Figur 1).

Samtidigt tringde ett regnomrade in vésterifran
over sydvistra Ostersjon. Regnet rorde sig i en
ostnordostlig bana. Det nddde Utklippan vid 14-ti-
den (svensk sommartid CEST), sddra Gotland vid
18-tiden och den baltiska kusten sent pa kvillen
(Figur 2).

Vid Ostergarn pa Gotland radde svaga sydvistliga
vindar (< 5 m/s) fram till sen eftermiddag dé vinden
vred mot sydost. Fram pa kvillen skedde en vind-
kantring pa sydostra Ostersjon till nordost och pa
mellersta Ostersjon till ost-nordost och 6kande vind.

Pa Utklippan var vinden ostlig under hela dagen
och vindstyrkan &kade fran ca 3 m/s till 13 m/s.
Sent pa kvéllen vred den 6ver mot nordost. Vid ca
klockan 13:30 kom en front med regn.

14 oktober

Under natten till den 14 oktober 6kade den nord-
ostliga vinden vid Ostergarn till 6ver 14 m/s i
medelvind, pa Olands sddra udde 12 m/s. och pa
Utklippan 14 m/s. Pa Utklippan 1ag den friska till
hérda vinden pa fran nordnordost under resten av
dagen.



Hiindelse

Den 13-14 oktober skedde ett kraftigt inflode av talg-
oxar till Utklippan i den radande ostliga till nordost-
liga vinden. Under dessa dagar dominerade talgoxarna
fangsten vid Utklippans fagelstation. Samtliga talgoxar
var i dalig kondition och végde ldngt under vad som &r
normalt for arstiden. Atskilliga av de utmirglade fag-
larna dog pa 6n medan andra var mycket aggressiva och
anfoll och dodade andra faglar for att komma at foda.

Fangst

Efter en natt med relativt svaga ostliga vindar
intraffade den 12 oktober ett kraftigt inflode av
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och 20 svensk sommartid. Symbolen med en punkt och ett
langt streck anger vindriktningen (det blaser in mot punk-
ten). Véderkartor fran SMHI.

The weather situation on October 13" at 17 and 20 CEST.
The symbol with a dot and a long line indicates the wind
direction (the wind blows along the line towards the dot).
Weather maps from SMHI.

kungsfagel (676 mirka) och rodhake (162 mérkta).
Blott 11 talgoxar médrktes den dagen.

Den 13 oktober minskade méngden kungsfigel
och rédhake (176 respektive 52 maérkta). Endast
8 talgoxar mérktes. Klockan 14 drogs fangstniten
ihop pé grund av ett passerande regnomrade.

Redan pa morgonen den 14 oktober borjade né-
ten fyllas med talgoxar. Pa grund av att talgoxarna
gick till hért angrepp mot andra faglar i nidten mas-
te natfangsten avbrytas kl. 10:30. Da hade 158 talg-
oxar ringmaérkts. Antalet kungsfaglar och rodhakar
inskrinkte sig till 6 respektive 19 mirkta. Dagen
dérpa den 15 oktober kunde 24 talgoxar ringmér-
kas och en kontroll av en i Litauen ringmaérkt talg-
oxe gjordes. Klockan 12 var det édter dags att dra
ihop niten pa grund av de aggressiva talgoxarna.
Samma sak skedde klockan 11 den 16 oktober.

Vikter

Vid ringmérkningen den 14 oktober noterades att
en stor del av talgoxarna var mycket magra och att
de vigde klart mindre &n normalt. For hanarna var
medelvikten denna dag 15,80 g (n = 73; Figur 3,
Tabell 1). Detta ska jamforas med medelvikten for
hanar under oktober 2007-2013 for Utklippan som
lag pa 16,99 g (U-test, z= 7,82, p < 0,001), och for
de nérbeldgna lokalerna Torhamns udde och Flyet
(inlandslokal 2 km fran kusten och 10 km nord-
nordost om Torhamns udde) var motsvarande vir-
den 17,53 g respektive 18,54 g (Figur 2 och Tabell
1). For honorna pa Utklippan var medelvikten den
14 oktober 14,74 g (n = 85). Detta ar klart ldgre dn
medelvikten for honor under oktober 2007-2013
pa Utklippan (15,95 g; U-test, z= 3,19, p < 0,001)
och pd de ndrbeldgna lokalerna Torhamns udde
(16,43 g) och Flyet (17,33 g; Figur 3 och Tabell 1).
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Figur 3. Viktfordelning hos de talgoxar som ringmarktes pa
Utklippan den 14 oktober 2014 foérdelade pa hanar och ho-
nor.

Body mass distribution of Great Tit males and females trap-
ped and ringed at Utklippan on October 14th 2014.
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Tabell 1. Medelvikt for hanar och honor av talgoxe ringmérkta pa Utklippan, Torhamn, Flyet och Ottenby.
Mean body mass of male and female Great Tit ringed at Utklippan, Torhamn, Flyet and Ottenby.

Medelvikt (g) Antal Min—-max SD
Mean body mass Number (g)
Hanar Males
Utklippan 14 Okt 2014 15,80 73 13,9-17,7 0,9
Utklippan Okt 2007-2013 16,99 331 14,2206 1,14
Torhamn Okt 20072013 17,53 138 14,0-20,6 1,16
Flyet Okt 2007-2013 18,54 449 15,2-21,6 0,94
Ottenby 14 Okt 2014 16,51 26 14,5-18,4 0,89
Honor Females
Utklippan 14 Okt 2014 14,74 85 13,3-16,7 0,76
Utklippan Okt 20072013 15,95 508 12,3-19,0 1,03
Torhamn Okt 20072013 16,43 269 13,7-19,1 0,96
Flyet Okt 20072013 17,33 452 14,8-20,8 0,97
Ottenby 14 Okt 2014 15,03 21 13,5-17,0 0,83

Vid Ottenby fagelstation fangades den 14 oktober
48 talgoxar och deras vikter var nagot hogre dn vad
som noterades pa Utklippan. Hanarnas medelvikt pa
16,51 g (n = 26) var signifikant skild fran medelvik-
ten for de hanar som fdngades pd Utklippan samma
dag (U-test, z = 3,19, p = 0,001). De honor som
fangades pa Ottenby den 14 oktober 2014 hade en
medelvikt pa 15,03 g (n=21), vilket dock inte skilj-
de sig fran medelvikten for de honor som fangades
pa Utklippan samma dag (U-test, z= 1,46, p=0,15).

Utklippan &r en ren stricklokal for talgoxar efter-
som On &r isolerad och helt saknar hickande talg-
oxar. Ocksa Torhamns udde méste betecknas som i
huvudsak en stracklokal, 4ven om talgoxen héckar
i ndrliggande skogsomraden och i Torhamns sam-
hélle. Flyet, som ligger néra kusten (ca 2 km inat
land och 10 km norr om Torhamn), 4r i viss méan
en stricklokal men dér finns en lokal population
av manga hickande talgoxar. Medelvikten for bade
hanar och honor som fangades vid Torhamns udde
och vid Flyet i oktober &ren 2007-2013 var klart
hogre dn medelvikten pa Utklippan under samma
period (Tabell 1). Vikterna skiljer sig ocksa sig-
nifikant at for bada konen mellan de tre platserna
(Kruskal Wallis, H= 315,44, df =2, p < 0,001 resp
H =348,04, df =2, p<0,001).

Aggressivt beteende

I terrdngen pa Utklippan hittades talgoxar som du-
kat under och dott. Flera talgoxar var sa utmattade
att de dog i fangstnéten trots att ndten holls under
standig uppsikt.
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Talgoxar sdgs sitta pd marken och &dta pa doda
artfrander. Vid négot tillfdlle sags ocksa attacker
mot artfrdnder som var sa starkt forsvagade att de
inte formadde forsvara sig. Det forekom ocksa ett
flertal attacker mot faglar av andra arter som fastnat
i stationens fangstnit. Det var frimst kungsfaglar,
rodhakar, gidrdsmygar, gransdngare, jarnsparvar
och gronsiskor, som foll offer for talgoxarna. At-
tackerna borjade med att talgoxarna forst hackade
ut 6gonen pa offret for att sedan hacka sig in 1 hjar-
nan. De at ocksé av brostmusklerna. Attacker mot
talgoxar som fastnat i ndten kunde inte konstateras.
Troligen pé grund av att de eventuella offren dnnu
formadde virja sig.

Tidigare infloden av aggressiva talgoxar

Infléden med aggressiva talgoxar dr inte vanligt f6-
rekommande. Jag kidnner bara till tva liknande hin-
delser fran Utklippan. I slutet av oktober 2002 ring-
mérktes sammanlagt 259 talgoxar under fem dagar
pa Utklippan. Hanarna (n = 131) hade en medelvikt
pa 17,01 g (13,9-20,5 g). Honornas (n = 128) med-
elvikt var 15,78 g (13,1-18,5 g). De strommade
in med sydostliga och ostliga vindar. De gick till
angrepp mot bade artfrinder och andra arter med
foljd att natfangsten av figel maste avbrytas flera
dagar. Det andra inflodet intrdffade under fyra da-
gar i slutet av oktober 2011. Vid det tillfdllet radde
sydostliga vindar. 195 talgoxar ringmirktes. Med-
elvikten for hanarna lag pa 17,28 g (14,2-20,5 g;
n = 82) och for honorna 16,25 g (13,4-19 g; n =
113). En talgoxe mérkt i Rybachy, beldget vid Ku-



riska lagunen i sydostligaste Ostersjon) den 18 ok-
tober kontrollerades den 27 oktober. Ocksa dessa
talgoxar gick till angrepp med foljd att nétfangsten
maste avbrytas under flera dagar. Medelvikterna
vid dessa bada infloden lag alltsa vil 6ver medel-
vikterna for den 14 oktober 2014. En forklaring till
detta kan vara att talgoxarna 2002 och 2011 hade
god medvind under passagen dver Ostersjon, med-
an detta inte var fallet 2014.

Diskussion

Varifran kom de magra talgoxarna?

Massforekomsten av aggressiva talgoxar till Ut-
klippan 13—14 oktober 2014 torde vara en del av
ett inflode av figlar fran dstra sidan av Ostersjon.
Under 11-18 oktober ringmérktes méanga talgoxar
pa den vistra sidan av Ostersjon. Medan Svenska
hogarna i Stockholms skdrgard hade ett timligen
konstant inflode av talgoxar under hela denna peri-
od, var det forst den 14 oktober och de f6ljande da-
garna som ett storre antal talgoxar kom till Lands-
ort i Stockholms skirgérd, Ottenby pa Oland och
Utklippan. Falsterbo fick ett mindre inflode forst
den 16 oktober (Figur 4).

Denna bild stdds av de kontroller av talgoxar som
gjordes 1418 oktober vid flera svenska fagelsta-
tioner (Svenska hogarna, Ottenby, Utklippan och
Falsterbo i sydvéstra Skane) av faglar vilka tidigare
ringmaérkts i Finland (2), Litauen (1), Ryssland (1)
och Polen (2). De bdda finskmérkta figlarna kon-
trollerades pa Svenska hogarna den 14 oktober, 3
respektive 6 dagar efter att de mérkts vid Hango
i Finska viken. Dessa kontroller gjordes under de
tidiga morgontimmarna (kl. 07-09). Den ryska fa-
geln ringmarktes vid Rybachy den 9 oktober och
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kontrollerades vid Ottenby den 14 oktober. Den
ena av de polskmirkta talgoxarna, som kontrollera-
des vid Ottenby den 14 oktober, hade ringmaérkts i
oktober 2013 vid Krynica Morska i Gdanskbukten.
Den andra som ringmérkts den 10 oktober 2014 vid
Krynica Morska kontrollerades i Falsterbo 8 dagar
senare. Den 15 oktober fangades pa Utklippan en
talgoxhona som ringmairkts vid Ventes Ragas vid
Kuriska lagunen i Litauen. Méirkningen hade dock
skett den 9 mars 2014. Detta ger alltsa inte nagon
information om varifran fageln ldmnade den bal-
tiska eller polska kusten under de aktuella dagarna,
eller var den héckat under 2014.

For att flyga de ca 33 milen 6ver Ostersjon fran
den Baltiska kusten till Utklippan tar det med en
teoretiskt berdknad hastighet pd knappt 40 km/h
vid vindstilla foérhallanden cirka 8 timmar (Aler-
stam 1982). Fran den polska kusten norr om
Gdansk skulle en flygtur pa ca 20 mil, berdknat pa
samma sitt, ta 5 timmar. For talgoxar som i sep-
tember 1975 flog dver Ostersjon till Ottenby, ca
30 mil, berdknades det ta drygt 5 timmar vid en
medvind pé ca 5 m/s = 18 km/h och en registrerad
medelhastighet pa 57 km/h (Lindholm 1978).

De talgoxar som fangades tidigt pA morgonen
den 14 oktober torde ha ldmnat den baltiska kusten
norr om Litauen ndgon gang pa morgonen eller for-
middagen den 13:e trots att de inte hade medvind.
Vindarna var vistliga till sydvistliga men svaga.
Det #r inte troligt att de flog ut dver Ostersjon fran
Polen, Kaliningradomréadet och sddra Litauen ef-
tersom det lag ett bilte med dis eller dimma Gver
omradet fran gryningen till fram pa formiddagen.

Talgoxarna hade alltsd en svag motvind och
didrmed minskade deras flyghastighet. Nar de vl
kommit ut dver havet mottes de av den moln-
skdarm som foregick det fran sydvist annalkande
regnomradet. Ddrmed kan faglarnas majlighet att

Ringmarkta talgoxar Ringed Great Tits

||| o e Iy
14 15 16 17

12 13 18

Datum i oktober 2014 Date in October 2014
Ottenby Falsterbo M landsort ™ M Syenska Hogarna
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orientera sig och halla sin sydvistliga flygriktning
ha forsvérats.

Nir solen gick ner dver Ostersjon strax fore ki
18 svensk tid tickte regnomradet i stort sett hela
sodra och sydostra Ostersjon — sdder om en linje
fran Olands norra udde till Nida i Litauen. Om
faglarna da fortfarande befann sig dver havet hade
de inget annat val &n att planlost flyga omkring sé
lange de orkade i det daliga vddret. Samtidigt vred
vinden over till ost och sedan till kraftigt 6kande
nordost. Denna nordostvind torde ha drivit figlarna
ner mot sydvist.

Det dr oklart ndr talgoxarna naddde Utklippan.
Det maste antingen ha skett under eftermidda-
gen den 13:e da det regnade eller efter att regnet
dragit bort (ca kl. 22) och under natten till den
14:e. Redan i gryningen den 14:e fanns de forsta
talgoxarna pa plats och under ungefar tre timmar
fangades 158 talgoxar. Solen gick upp ca klockan
07:30 svensk sommartid. Om de ldimnade den bal-
tiska kusten pa morgonen/férmiddagen den 13:e
kan de ha varit i luften i 8 eller kanske till och med
over 20 timmar.

Viktminskning och flygtid

Det ér troligt att medelvikterna pa de fyra olika
lokalerna Utklippan, Torhamn, Flyet och Ottenby
paverkas av andelen flyttande talgoxar (Tabell 1).
Utklippan som &r en utpriglad flyttfagellokal upp-
visade de lagsta medelvikterna. Ottenby som ocksa
maste betecknas som i huvudsak en flyttfagellokal
uppvisar inte fullt sa laga medelvikter. Daremot har
Flyet, som har en lokal population hickande talg-

Hanar Males

195
19

185
18

17,5 -
17

165 \
16

155
15

14,5

Startvikt Take-off body mass (g)

o
=

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Flygtid i timmar for att na medelvikten pa 15,8 (g)
Flight duration to reach the mean body mass of 15.8 (g)

Figur 5. Berdknad flygtid for talgoxar (hanar) med olika
startvikt for att nd den medelvikt som hanarna pa Utklippan
hade den 14 oktober 2014. Berdkningarna baseras pa en vikt-
minskning med 1% per flygtimme.

Estimated flight durations for Great Tits (males) in order to
reach the mean body mass observed in males at Utklippan
on October 14" 2014, calculated for different take-off body
masses. Calculations are based on a body mass loss of 1%
per flight hour.
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oxar, de hogsta vikterna. Torhamn, som passeras
av flyttande talgoxar men som ocksa har en lokal
population, hamnar mitt emellan. Samma monster
har noterats for kungsfaglar som fangats pa samma
lokaler (Larsson 2011).

Talgoxar, som under hdsten ringmaérkts vid tva
fagelstationer ldngs den polska kusten och som helt
saknade fettreserver (synligt fett = 0; Pettersson &
Hasselquist 1985), hade en medelvikt (hanar och
honor sammanslagna) pa 16,62 respektive 16,67
g. De utgjorde 13,1 respektive 13,3 % av totala
antalet ringmérkta talgoxar (Scislowska & Busse
2005). Eftersom dessa vdrden ér for bada konen
tillsammans bor siffrorna rimligtvis vara nagot for
laga for hanarna och nagot for hoga for honorna.
Generellt viger hanarna i genomsnitt 1,1 g mer én
honorna (Cramp 1993), vilket skulle ge 17,2 g for
hanar och 16,1 g for honor utan fett. I Rybachy i det
ryska Kaliningradomradet har den genomsnittliga
vikten for talgoxar utan nagra fettreserver berdk-
nats till 17,3 g for hanar och 16,3 g for honor (Dol-
nik & Blyumental 1967).

Medelvikten for talgoxhanarna pa Utklippan den
14 oktober var ca 1,5 g ldgre jamfort med de ha-
nar utan fett som fangats i Polen och vid Rybachy.
For talgoxhonorna var motsvarande siffror for fett-
fri vikt i Polen/Rybachy vildigt lika, dvs 1,4-1,6
g ldgre dn péd Utklippan den 14 oktober. Om man
jamfor med siffrorna fran Polen/Rybachy saknade
90,4% av hanarna och 96,5% av honorna fettreser-
ver pa Utklippan 14 oktober 2014.

Enligt teoretiska berdkningar minskar strickan-
de faglars kroppsvikt omkring 0,7% per flygtimme
for de minsta tdttingarna (Alerstam 1982). Som
ett méatt pd viktminskning hos flyttande smafaglar

Honor Females

Startvikt Take-off body mass (g)
I
=]

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Flygtid for att nd medelvikten p& 14,74 (g)
Flight duration to reach the mean body mass of 14.74 (g)

Figur 6. Berdknad flygtid for honor med olika startvikt for att
na den medelvikt som honorna pa Utklippan uppvisade den
14 oktober 2014. Berdkningarna baseras pa en viktminsk-
ning med 1% per flygtimme.

Estimated flight durations for Great Tits (females) in order to
reach the mean body mass observed in females at Utklippan
on October 14" 2014, calculated for different take-off body
masses. Calculations are based on a body mass loss of 1%
per flight hour.



sasom stenskvétta och trddgardssdngare har 1%
viktforlust per timmes flygning anvénts (Delingat
et al. 2008, Barboutis et al. 2011). Notera dock att
en studie av hoststricket lings Ostersjons kust i
Baltikum visade pa sa hoga virden som 2,2% vikt-
forlust per flygtimme for bofink (Alerstam 1982).
Bofinken &r kortflyttare och det finns anledning att
fraga sig om talgoxe, som ju ocksa dr kortflyttare,
har samma daliga bransleekonomi som bofink.

Antag att en talgoxhane med en startvikt pa 18,5
gram flyger i 8 timmar och har en viktminskning pa
1% per timme. Da blir viktminskningen 1,48 gram
efter 8 timmars flygning och 3,7 gram efter 20 tim-
mars flygning. For en talgoxhona med en startvikt
pa 17,5 gram blir motsvarande siffror 1,4 respek-
tive 3,5 gram.

For att nd den pa Utklippan uppmétta medelvik-
ten for hanarna — 15,8 g — behdver en hane med en
startvikt pa exempelvis 18,5 gram flyga i nédstan 15
timmar. For en hona med startvikt 17,5 g tar det
drygt 15 timmars flygning innan hon ndr den med-
elvikt pa 14,74 g som talgoxhonorna pa Utklippan
uppvisade den 14 oktober 2014 (Figur 5 och 6).

Om man antar att talgoxarna den aktuella dagen/
natten tvingades flyga betydligt fler timmar dn den
teoretiska flygtiden pa 8 timmar (med en hastighet
av ca 40 km/h) for att tillryggaldgga de 33 milen ar
det foga Overraskande att en del av talgoxarna hade
extremt 14ga vikter och att medelvikten stannade
pé 15,80 gram for hanarna och 14,74 gram for ho-
norna. Nér de landade pa Utklippan var de helt en-
kelt utmirglade och i desperat behov av foda. Detta
forklarar ocksa deras mycket aggressiva beteende.
Det dr ocksé hogst sannolikt att en del talgoxar som
hade en mindre energireserv nir de startade inte
klarade 6verflygningen utan forolyckades innan de
nddde den svenska kusten.

Tack

Till Hans Bengtsson pa SMHI for hjilp med vi-
derkartorna, Magnus Hellstrom pa Ottenby fagel-
station for biometriska uppgifter samt till Thord
Fransson pd Ringmarkningscentralen p& Naturhis-
toriska riksmuseet for genomldsning av manus och
statistiska berdkningar.

Viderdata (vindriktning och vindstyrka timme
for timme) for den 13 och 14 oktober 2014 erhdlls
fran: Estonian Meteorological and Hydrological
Institute (Ristna), Latvian Environment, Geology
and Meteorology Centre (Ventspils och Liepaja),
Lithuanian Hydrometeorological Service (Klai-
peda och Nida), SMHI (Utklippan, Olands sddra
udde, Ostergarn). Viderkartor for den 13 oktober

over Ostersjon kom fran SMHI. Biometri for talg-
oxar ringmaérkta vid Ottenby den 14 oktober 2014
erhélls frén Ottenby figelstation. Aterfynd under
perioden 14-17 oktober 2014 av talgoxar ring-
markta utomlands fick jag fran Ringméarkningscen-
tralen, Naturhistoriska Riksmuseet, Stockholm.
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Summary

In the western Palearctic, the Great Tit is a sed-
entary species in the southern and central parts
of its range, but invasive movements, sometimes
with large numbers, occur irregularly in the north-
ern parts. Many of the Great Tits nesting in the
north-western parts of Russia migrate in autumn,
mainly to the Baltic Sea region but often even
longer (Cramp 1993). Normally, Great Tits are
day-time migrants (Newton 2008). Based on ring-
ing data from Poland, 70% of the retrapped Great
Tits had a migration speed of 18-44 km per day
(Nowakowski 2001). However, the latter estimate
is determined, besides flight speed, also by the time
spent on stop over and feeding. In terms of flight
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speed alone, the top flight speed for a Great Tit in
strong tailwind may reach 84 km per hour (Aler-
stam 1982). There was no relationship between mi-
gration intensity and movement speed of the great
tit (Nowakowski 2001).

The weather situation

During daylight on October 13th the winds were
weak, < Sm/s and blowing from west at the eastern
coast of the Baltic Sea. In the Gulf of Gdansk there
were very weak winds and an area of fog and mist
in the morning hours. At the same time an area of
rain approached from SW the southern and south-
eastern parts of the Baltic Sea (Figure 1 and 2). In
the afternoon the wind turned to E-NE on the cen-
tral parts of the Baltic Sea and during the night the
wind speed increased to 12—14 m/s.

The event

On 13-14 October 2014, in prevailing easterly to
north-easterly winds, a massive influx of Great
Tits occurred at Utklippan, an island 15 km to the
south-southwest of Torhamn in the province of
Blekinge off the south-eastern coast of Sweden.
During these days Great Tits were predominant in
the catch at Utklippan Bird Observatory and all of
them were in poor condition and weighed far be-
low what is normal for this time of the year. Sev-
eral of the emaciated birds died on the island while
others were very aggressive and attacked and killed
other birds apparently in the struggle to find food.

On Utklippan very few Great Tits (n=8) were
trapped on October 13th before the rain reached
the island at 2 pm local time (CEST). At dawn and
the early morning hours on October 14th 158 Great
Tits were trapped, ringed and weighed. The mist
nets were closed at 10.30 am local time due to the
aggressiveness of the Great Tits.

Body mass patterns

At Utklippan October 14th 2014, most of the Great
Tits were lean and had very low body mass. On
this day, the captured males had a mean body mass
of 15.80 g (n=73). This was considerably lower
than the mean body mass for males during October
2007-2013 at Utklippan (16.99 g; U-test, z = 7.82,
p < 0.001), as well as at Torhamns udde (17.53
g) and Flyet (18.54 g; Figure 3 and Table 1). The
mean body mass of the females at Utklippan Octo-
ber 14th was 14.74 g (n=85). This was also much
lower than during October 2007-2013 at Utklippan
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(15.95 g; U-test, z=3.19, p < 0.001) as well as at
Torhamns udde (16.43 g) and Flyet, an upland site
2 km from the coast and 10 km north-northeast of
Torhamn (17.33 g; Figure 3 and Table 1).

At Ottenby Bird Observatory on the large island
of Oland in the southwest Baltic Sea, 47 Great Tits
were trapped October 14th. The mean body mass
of both the males and the females were higher than
those of the Great Tits at Utklippan the same day.
The mean body mass of the males was 16.51 (n
= 26) and this was significantly different from the
mean body mass of Great Tit males at Utklippan
(U-test, z=3.19, p=10.001). For female Great Tits
caught October 14th 2014, the mean body mass at
Ottenby was 15.03 g (n = 13) and it did not differ
significantly from mean body mass of females at
Utklippan (U-test, z = 1.46, p = 0.15).

Utklippan and Ottenby should mainly have
been catching migrating Great Tits, because nei-
ther of these sites have any local breeding popu-
lation of Great Tits. In contrast, Torhamn and
Flyet are located at the Swedish mainland along
the southwestern Baltic Sea coast, and both these
sites have large breeding populations of Great
Tits nearby. This may explain why the mean body
mass of Great Tit males and females trapped at
Torhamn and Flyet during October 2007-2013
were clearly higher than the mean body mass of
great Tits caught at Utklippan over the same pe-
riod (Table 1 and 2; Kruskal Wallis test, males, H
=315.4,df =2, p<0.001; females H = 348.0, df
=2,p<0.001).

Aggressive behavior

On the ground at Utklippan Great Tits were found
dead. Several Great Tits were so exhausted that
they died in the mist nets, even if the nets were un-
der constant supervision. Great Tits were also seen
eating on dead conspecifics and they also attacked
other species trapped in the nets. They started with
pecking at the head of the victim to eat the brain.
They also ate the breast muscle.

Previous observations of influx of aggressive
Great Tits

Occasional influxes of Great Tits are not frequent.
I am only aware of two such events, one in Octo-
ber 2002 and another in October 2011. The mean
body mass of males was 17.01 g (13.9-20.5 g) in
2002 and 17.28 g (14.2-20.5 g) in 2011. The mean
body mass of females was 15.78 g (13.1-18.5 g)
in 2002 and 16.25 g (13.4-19.0 g) in 2011. These



numbers are clearly higher than those observed on
October 14th 2014 at Utklippan. One reason for
this can be that the Great Tits in 2002 and 2011
had rather strong tailwinds when flying across the
Baltic Sea, whereas this was not the case 13-14
October 2014.

From where did the lean Great Tits come?

The influx of Great Tits to Utklippan is likely to be
part of an influx of passerine birds from the eastern
shore of the Baltic Sea. At several bird observato-
ries along the East coast of Sweden, large numbers
of Great Tits were trapped and ringed 14—-18 Oc-
tober (Figure 4). Several recoveries of Great Tits
ringed in Finland (2), Lithuania (1), Russia (1) and
Poland (2) were made at Swedish bird observato-
ries during this period. One Russian bird ringed
on October 9th 2014 was trapped October 16th at
Ottenby. Another Great Tit recaptured at Ottenby
October 14th 2014 was ringed in October 2013 in
Poland. A bird ringed in Poland October 10th 2014
was recaptured at Falsterbo, southwestern Scania
8 days later. The two great Tits from Finland were
recovered at Svenska hogarna 3 and 6 days after
they were ringed at Hanko in the Gulf of Finland.

The Great Tits that were trapped at Utklippan
early in the morning October 14th ought to have
departed from the eastern coast of the Baltic Sea
north of Lithuania sometime in the morning Octo-
ber 13th despite the weak W-SW headwinds. It is
not probable that they departed from Poland, the
Kaliningrad area or the southern part of Lithuania,
because this area was covered with mist and fog
until noon (Figure 1).

At departure, the Great Tits should have faced
a weak headwind that slowed down their flight
speed. Well out over the sea, they should have en-
countered the cloud screen that preceded the area
of rain that was approaching from southwest. As a
consequence, the ability of the birds to orient and
to stay on their track towards SW may have been
severely reduced.

At sunset shortly before 18 CEST the area of rain
covered nearly all parts of the S and SE of the Bal-
tic Sea (Figure 2). Ifthe birds still were flying over
the sea at this point, they may only have had the
option to continue flying as long as they could in
the bad weather to find land where they could stop
over. At the same time the wind turned to E and
later to NE and increased severely in speed. This
NE wind might have driven the birds that were fly-
ing over the Baltic Sea towards SW.

The Great Tits must have reached Utklippan in

the rain in the afternoon October 13th or during the
following night. They may then have been flying
non-stop for at least 8 hours, and maybe even for
as long as 20 hours, to reach Utklippan.

Travelling distances and body mass loss

At two Polish bird observatories the lean body
mass of Great Tits was calculated to be 16.62 and
16.67 g (males and females combined) and the
birds without any fat reserves made up ca. 13 % of
all ringed Great Tits (Scislowska & Busse 2005).
In general, the males are 1.1 g heavier than the fe-
males (Cramp 1993), and if I use this value to re-
calculate the figures above this means that the lean
body mass for Polish Great Tit males is 17.2 g and
for females 16.1 g. At Rybachy (Kaliningrad), the
average lean body mass of Great Tits was 17.3 g
for males and 16.3 g for females (Dolnik & Blyu-
mental 1967).

The average body mass of the males trapped at
Utklippan on October 14th was 1.5 g lower, and for
the females nearly 1.4-1.6 g lower, than the Great
Tits without any fat reserves in the above-men-
tioned studies from Poland and Rybachy. 90.4% of
the males and 96.5% of the females at Utklippan
had no fat reserves at all, based on the mean lean
body mass values from Poland and Rybachy.

According to theoretical calculations the body
mass of migrating small passerines decreases with
about 0.7% per hour of flight (Alerstam 1982). In
studies of migrating small passerines, such as the
Northern Wheatear Oenanthe oenanthe and the
Garden Warbler Sylvia borin, a body mass loss of
1 % per hour flight has been used (Delingat et al.
2008, Barboutis et al. 2011).

If we assume that a male Great Tit have a start-
ing body mass of 18.5 g and a body mass loss of 1
% per hour of flight, then his body mass loss will
be 1.48 g after 8 hours and 3.7 g after 20 hours of
flight. Accordingly, a female with a starting body
mass of 17.5 g will lose 1.4 g after 8 hours and 3.5
g after 20 hours flight. Based on these calculations,
a male with an assumed body mass at take-off of
18.5g will have needed to fly non-stop for nearly
15 hours to reach the mean body mass recorded at
Utklippan (15.8 g). Similarly, for a female with a
body mass of 17.5 g at take-off, she would have
needed to fly non-stop for more than 15 hours to
reach the mean body mass recorded at Utklippan
(14.75 g; Figure 5 and 6).

If we believe that the Great Tits reaching Utklip-
pan on October 13th and 14th were forced to fly for
much longer than the expected 8 hours (calculation
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based on a velocity of approximately 40 km/h; Al-
erstam 1982) to cover the 330 km over the Baltic
Sea, it is not surprising that the body mass of many
Great Tits were extremely low. When these Great
Tits reached Utklippan they should have been ema-
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ciated and in desperate need of food, which may
explain their unusual aggressiveness. Probably
some Great Tits with low take-off fat reserves did
not even make the crossing of the Baltic Sea to
reach the Swedish coast.
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Variation and significance of egg mass in a Pied Flycatcher
Ficedula hypoleuca population in subalpine habitats in Swedish

Lapland

Variation och betydelse av dggvikter hos en svartvit flugsnapparpopulation
Ficedula hypoleuca i fjdillbjorkskog i svenska Lappland

N. ERIK I. NYHOLM

Newly laid eggs of Pied Flycatchers Ficedula hypoleuca
breeding in subalpine birch forest in Swedish Lapland
were weighed in the field in 1965-1976. The main objec-
tive of the study was to get knowledge of the egg produc-
tion capacity and its relation to the environmental condi-
tions in the northern periphery of the breeding range of
the species. The eggs were on average smaller than what
is known from other Pied Flycatcher populations. Egg
mass was non-linearly related to ambient temperature,
and smallest at temperatures <10°C. About 70% of the
eggs were laid at those temperatures. Variation in tem-
peratures during the egg formation contributed to a sig-

Abstract

nificant egg mass variation between years. Average egg
mass was lowest in the biggest clutches (7 or 8 eggs). Egg
mass did not vary significantly within clutches, was not
significantly related to the female mass, and did not vary
between years in the same female. Hatching and fledging
success were non-significantly related to the mean egg
masses, indicating that egg sizes were not decisive for
the breeding output.
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Introduction

This study of a population of Pied Flycatchers
Ficedula hypoleuca breeding in nest boxes in sub-
alpine birch forest habitats at Ammarnés, northern
Sweden, was carried out in 1965-1976. When the
study started it was the first to explore the breed-
ing biology of the Pied Flycatcher in subalpine
habitats. The species has expanded its distribution
range northwards from the European continent rel-
atively recently, to become a frequent breeder over
most of Scandinavia during the two latest centu-
ries (cf. Lundberg & Alatalo 1992). The subalpine
birch forest represents the most peripheral northern
habitats within the Scandinavian range of the Pied
Flycatcher. Here, the course of breeding could be
expected to be affected by environmental factors,
e.g. by harsh and unpredictable climatic conditions.
This raised questions about its breeding biology in
these habitats, here specifically the egg production
capacity. To get the most detailed measure of the
egg production it was decided to study the continu-
ous variable egg mass in addition to clutch size.
This paper reports and discusses the mass variation
of Pied Flycatcher eggs at Ammarnis in relation to

season, clutch size, position in the laying sequence,
female mass, ambient temperature, habitat quality,
and breeding success during twelve breeding sea-
sons.

Study area and methods

The data reported here come from 1965-1976 and
are a part of a still ongoing study of the breeding
biology of the Pied Flycatcher Ficedula hypoleuca
Pallas (Nyholm 2011). The study was performed
in nest-box breeding populations in subalpine birch
forest at 500 to 600 m. a.s.l. on the south-facing
slopes of the mountains Gaissats and Valle, 5-10
km west of Ammarnés, Swedish Lapland, approxi-
mately 65°58” N, 16° E. The study area is described
more in detail by Nyholm (2011).

Eggs were weighed in the field by means of a bal-
ance based on the electromagnetic weighing prin-
ciple, which was constructed especially for weigh-
ing eggs of smaller birds in the field (Nyholm &
Ginstrup 1968). The balance was calibrated daily
by means of a 1g standard weight, giving accuracy
within £0.01 g.
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Figure 1. Cumulative mean egg mass decrease (%) during
incubation (Line according to cubic regression model: r> =
0.98).

Kumulativ minskning (%) av medelvikten hos dgg under ruv-
ningsperioden.

Standard deviation and number of clutches (within parenthe-
sis) were as follows for the 14 values in the diagram; Stan-
dardavvikelsen och antal kullar (inom parentes) var foljande
for de 14 virdena i diagrammet: 0.42(18), 0.77(21), 0.42(7),
0.70(11), 1.38(9), 2.23(15), 1.63(13), 2.14(10), 2.87(7),
2.35(8), 3.33(12), 2.72(15), 2.45(7), 4.03(5).

Totally, 2942 eggs, representing 652 clutches,
were weighed during the laying period, i.e. they
were not subjected to the marked continuous
egg mass decline going on during the incubation
(Figure 1, Nyholm unpubl.). Of these eggs, 1951
were weighed at their actual laying dates. In 391
complete clutches all eggs were weighed. The last
eggs of these clutches were weighed at the day
they were laid. These eggs might therefore have
been incubated for some hours, but were consid-
ered to have lost weight insignificantly. In 269 of
the complete clutches the eggs were numbered in
laying order. Clutches which contained eggs with
defective shells (cf. Nyholm & Myhrberg 1977,
Nyholm 1981, 2011) were not included in this
study.

There are rather few studies on the mass of Pied
Flycatcher eggs, but quite a number where egg
sizes were presented in terms of volumes (V) as
calculated from length (L) and breadth (B) meas-
urements. Alternative formulas have been used for
the volume calculations: V = 0.5236*L*B? (Berg-
told 1929); V = 0.4976*L*B>-0.042 (Ojanen et al.
1978); and V = 0.51*L*B? (Hoyt 1979).

To be able to compare the egg masses measured
in the present study with those in other studies, a
conversion factor between volume and mass (i.e.
the specific density of the Pied Flycatcher eggs)
was needed. Therefore 86 non-incubated Pied Fly-
catcher eggs representing 26 clutches were weighed
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as well as measured to length and breadth, and their
volumes were assessed by use of each of the above
mentioned formulas. When using the formula by
Bergtold (1929), the mean estimated volume ex-
ceeded that obtained by the formulae according
to Hoyt (1979) and Ojanen et al. (1978) by 2.6%
and 7.6%, respectively. The relatively low volume
measure obtained with the latter formula is because
it refers to the internal egg volume, while the oth-
ers include the shell volume. The average length
of the 86 eggs was 17.42 mm (+ 0.804), breadth
13.19 (£ 0.342) mm, and the mean mass was 1.66
g (£ 0.132), which gives the mean specific den-
sity 1.042 (£ 0.014) g/cm® when applying the for-
mula for volume calculation by Bergtold (1929),
1.070 (£ 0.014) g/cm® by Hoyt (1979), and 1.128
(£ 0.016) g/cm3 according to Ojanen et al. (1978).
The formula by Bergtold (1929) probably gave the
nearest correct measure of the egg volumes of the
Pied Flycatcher population as the corresponding
specific density value (1.042 g/cm?®) was closest to
that of several other passerine bird species, 1.04—
1.05 g/cm’ (e.g. Enemar 1997). These values are
considered as relevant alternative conversion fac-
tors from volume to mass of fresh Pied Flycatcher
eggs. The choice of factor for conversion to egg
mass from the egg volumes depends on the formula
used for their volume calculation.

Female mass was measured using a 30g Pesola
balance during the incubation period, the breeding
phase at which the mass of females are least vari-
able (Lundberg & Alatalo 1992).

The habitat quality, from the birds’ view, at the
separate nest box sites was judged from the nest-
box attractiveness, i.e. the number of seasons the
nest-box was chosen for breeding in relation to
the number it was available (Potti 1993, Askenmo
1984). The habitat quality estimate was based on
323 complete clutches in wooden nest-boxes with
standardized dimensions (Nyholm 2011).

Data regarding the local temperatures at Am-
marnés were obtained from the Swedish Meteoro-
logical and Hydrological Institute (SMHI). All sta-
tistical tests (Pearson’s and Regression analyses)
are two-tailed. Linear, quadratic, cubic, and linear
stepwise regression models were applied, and cor-
rected r’-values are presented, using IBM SPSS
Statistics 21. Mean values are presented with their
standard deviations.

Results

The mean mass of the all eggs across clutches
and breeding seasons was 1.68 + 0.086 g (range
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Figure 2. Percentage distribution (y axix) of 2942 Pied Fly-
catcher eggs across mass classes (x axis). Class breadth =
0.1 g.

Procentuell fordelning (v-axeln) av 2942 dgg av svartvit
flugsnappare pa viktklasser (x-axeln). Klassbredd = 0,1 g.

1.11-2.23 g, n =2942 eggs, Figure 2). Two eggs of
0.52 and 0.63 g (which lacked yolk, both were the
first in their clutch) were excluded from all calcu-
lations. Across all eggs laid in a separate year the
biggest eggs were 1.56 to 1.89 times heavier than
the smallest.

The mean egg masses per clutch varied signifi-
cantly between years (ANOVA: F=3.32,p<0.001,
n = 652 clutches). The masses ranged from 1.63 g
(1973) to 1.75 g (1975), i.e. the highest mean mass
exceeded the lowest with about 7% (Table 1).

The mean mass of the eggs which were produced
in different years by individual females were sig-
nificantly correlated (linear regression 1> = 0.46, p

Table 1. The yearly variation in the average egg mass per
clutch, 1965-1976.

Variationen hos dggmedelvikten per kull mellan olika ar,
1965-1976.

Year Egg mass Aggvikt (g) N

Ar Mean SD Min  Max  Clutches
1965 170  0.126 144 1.94 38
1966 1.72  0.126 145 1.98 48
1967 1.67 0.152 1.44 1.99 28
1968 1.71  0.111 1.51 1.99 35
1969 1.68  0.125 1.38 1.98 105
1970 1.71  0.123 149  2.02 96
1971  1.65 0.110 1.4l 1.93 55
1972 1.72  0.135 1.40 1.95 26
1973 1.63  0.125 1.38 1.83 30
1974  1.67 0.123 135 201 104
1975 1.75 0151 150  2.08 54
1976  1.67 0.143 142  2.03 33

One way ANOVA: Mean egg mass: F =3.32; p <0.001

Mean egg mass Year 2 (g)

T T T T
1,50 1,55 1,60 1.65 1,70 1,75 1,80 1,85 1,90
Mean egg mass Year 1 (g)

Figure 3. The relation between the mean egg masses in clut-
ches laid by the same females in different years.

Sambandet mellan dggmedelvikterna i kullar som virpts av
samma honor olika ar.

2,10

2,00

1,90

:
:

1,80

@ oowo 0 O
EDADO ADOMO MO

1,60

1,50

Mean egg mass per clutch (g)
B
Nt

0 QD O N ROy
00® DA D

o
3
o
o
o
o

1,40 o
o

1,30

T T
3 4 5 6 7 8

Clutch size

Figure 4. The relation between the mean egg mass per clutch
and clutch size.
Relationen mellan kullars medeldggvikt och storlek.

< 0.001, n = 32 between-year comparisons of 26
individuals, Figure 3), and did not differ between
the years (Wilcoxon signed-rank test p = 0.49, n =
32 records).

Across all clutch sizes, the mean egg mass per
clutch tended to be negatively related to clutch size
(linear regression: r> = 0.005, b =-0.011, p > 0.08,
n =391 clutches, Figure 4). The average egg mass-

Table 2. Mean egg mass per clutch at different clutch sizes.
Aggens medelvikt per kull vid olika kullstorlekar

Clutch size Egg mass Aggvikt (g) N
Kullstorlek  Mean SD Min Max  Clutches
3 1.68 0.170 138 1.96 16
4 1.70  0.128 142 1.96 47

5 1.68 0.125 138 2.02 136
6 1.68 0.115 135 2.03 158
7 1.63 0.110 144 1.86 31

8 1.65 0237 149 1.92 3
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Table 3. The mean egg masses were not linearly related to the position of the eggs in the laying sequence at any

clutch size.

Aggmedelvikten var oberoende av diggens plats i virpordningen vid alla kullstorlekar. N= Antal kullar.

Clutch size Egg no. Egg mass vikt (g) N Linear
Kullstorlek Agg nr Mean SD Min Max Clutches regression
3 1 1.68 0.209 1.24 1.95 12
2 1.71 0.155 1.45 1.90 12 p=0.71
3 1.70 0.099 1.51 1.87 12
4 1 1.70 0.144 1.45 2.14 40
2 1.70 0.132 1.46 2.05 40 p=0.41
3 1.70 0.145 1.38 2.00 40
4 1.67 0.155 1.36 1.98 40
5 1 1.68 0.153 1.26 2.07 89
2 1.69 0.132 1.31 2.03 89
3 1.68 0.123 1.35 2.04 89 p=0.51
4 1.69 0.120 1.34 2.04 89
5 1.70 0.126 1.35 2.03 89
6 1 1.67 0.142 1.11 2.02 97
2 1.70 0.128 1.43 2.23 97
3 1.70 0.117 1.45 2.09 97 p=0.66
4 1.69 0.118 1.32 2.05 97
5 1.69 0.126 1.22 2.09 97
6 1.69 0.137 1.24 2.15 97
7 1 1.63 0.122 1.38 1.92 31
2 1.63 0.113 1.45 1.86 31
3 1.64 0.138 1.41 1.92 31
4 1.64 0.104 1.45 1.84 31 p=0.88
5 1.63 0.137 1.31 1.89 31
6 1.64 0.130 1.39 1.89 31
7 1.63 0.140 1.35 1.88 31

es of the 3 to 6-egg clutches (1.68-1.70 g) were
significantly higher than that of the pooled 7 and
8-egg clutches (1.63 g, t-test: t = 2.30, p < 0.03,
Table 2). At none of the clutch sizes mean egg mass
was significantly linearly related to the position in
the laying sequence (Table 3). There was no signif-
icant relationship between female body mass and
the mean mass of her eggs (r>=0.007, b= 0.013, p
=0.08, n =278 clutches, Figure 5).

The egg masses were significantly correlated
to the daily mean temperatures of the day preced-
ing the laying date (Pearson: r = 0.12, p < 0.001,
n = 1951 eggs). Ambient temperatures and dates
were significantly correlated (Pearson: r = 0.28, p
< 0.001). The variation of egg mass over ambient
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temperature, and laying date, were best described
by quadratic regression models (1> = 0.034, p <
0.001, n = 1953 eggs, Figure 6; r> = 0.013, p <
0.001, n = 1953 eggs, Figure 7, respectively). The
egg weight variation over the total temperature
span was characterized by significantly increasing
egg mass at temperatures lower than about 10°C
(b=0.014, > = 0.028, p < 0.001, n = 1355 eggs),
whereas at higher temperatures egg masses showed
a marginally significant decline (b = -0.004, 1> =
0.004, p=0.06; n=598 eggs, Figure 6).

As to the relation between egg masses and lay-
ing date, the quadratic regression model indicated
increasing egg masses at earlier dates than mid-
June, and decreasing masses at later dates (Figure
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Forhallandet mellan honors vikter och medelvikt hos deras

agg.

7). Linear multiple regression analysis of the influ-
ences of ambient temperature and laying date on
egg mass at the earlier dates showed that tempera-
ture and laying date together accounted for 2.3% (t
=4.39, p<0.001, n = 1502), and that temperature
alone explained 1.6% (t = 3.39, p<0.001) of the
egg mass variation. The decreasing egg masses at
the end of the laying period were mainly due to
variation in laying date (t = -2.09, p < 0.04), while
the ambient temperature, though increasing, had no
significant effect on egg mass variation (p > 0.4).
Neither the mean egg mass nor the total egg mass
per clutch was correlated with the habitat quality,
as characterized by the nest box attractiveness (r =
0.05,p> 0.3, and r=0.01, p > 0.9, respectively; n

Temperature

Figure 6. The relation between egg mass (g) and mean am-
bient temperatures (°C) the day before the eggs were laid,
1965-1976. The line according to the quadratic regression
model.

Relationen mellan dggvikt (g) och medeltemperaturen dyg-
net innan dggen vdrptes.Linjen enligt kvadratisk regres-
sionsmodell.

= 323 clutches). This was also valid for the 6-egg
clutches separately, the most frequent clutch size (r
=0.04, p>0.6,and r = 0.05, p > 0.5, respectively;
n = 145 clutches).

Discussion

Egg masses

The mean mass (1.68 g) of Pied Flycatcher eggs at
Ammarnis was among the lowest reported. The re-
gional range of mean egg masses, including those
calculated from volume data with use of Bergtold’s
formula (see Study area and methods), was 1.67—
1.78 g (Table 4). Pied Flycatcher eggs in subalpine
birch forest at Kilpisjérvi, northernmost Finland, in
1975-1981, were reported to weigh 1.65 g (range
1.58-1.71 g), i.e. less than at Ammarnés, (Jarvinen
& Viisdnen 1983, 1984). These eggs were, howev-
er, incubated for 0-5 days, during which time some
mass loss most likely had taken place (cf. Figure
1). Based on the lengths and breadths measures of
the eggs at Kilpisjdrvi their mean mass was 1.74 g
when un-incubated (Table 4). Also a number of the
Pied Flycatcher eggs in Central Germany, which
were weighed as well as measured to length and
breadth by Sternberg & Winkel (1970), might have
been incubated for some time. That was indicated
by that the mean mass of the eggs when weighed
was 1.69 g, but as judged from the presented length
and breadth measures the eggs weighed 1.76 g
when fresh (Table 4). The average masses of Pied
Flycatcher eggs in the various studied popula-
tions were usually 1.74—1.78 g. (Table 4). Lower
mean egg masses, 1.67—1.68 g, were reported from
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Figure 7. The relationship between egg mass (g) and dates
one day before laying (1 = May 1st), 1965-1976.
Relationen mellan dggvikt (g) och datum dagen innan dggen
vdrptes (1 = 1/5)
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Table 4. Regional variation of mean individual egg mass in Pied Flycatcher. When the eggs in the original study
were only measured (i.e. not weighed), egg mass was estimated using the formula of Bergtold (1929), assuming

a specific mass of the eggs of 1.042 g/cm3.

Aggmedelvikter hos svartvit flugsnappare i andra delar av Europa. I de fall som dggen inte vigdes i orginal-

studien (utan bara mdittes) har vikten rdknats fram (se text).

Mean Range Eggs Study

Medel Vidd Agg  Undersékning
Region (& (2 N
C. Spain 1.67™ 6350 Potti 2008
C. Europe 1.74 ™ 286 Makatsch 1976
Mid-Germany 1.76 ™ 1025 Sternberg & Winkel 1970
England 1.76 ™ 100 Witherby et al. 1938
Wales, UK 1.68 ™ 175 Slater & Jennings 1987
Wales, UK 1.72 ™ 346 Kern & Cowie 1996
S. Finland 1.74 ™ 427 Jarvinen &Viisénen 1983
Mid-Finland 1.74 ™ 4576 Ojanen et al. 1978
Mid-Finland 1.78 ™ 546 y) Ojanen et al. 1981
N. Finland 1.74 ™ 882 Jarvinen & Viisénen 1984
N. Finland 1.74 ™ 1679 Jarvinen 1991
S. Norway 1.75 ™ 103 Haftorn 1971
Mid-Norway 1.77 ™ 190 Slagsvold et al. 1984
N. Sweden 1.66 ™ 86 This study
C. Spain 1.68™ 1.29-2.03 114 Potti 1993
Mid-Germany 1.69 W2 319 Sternberg & Winkel 1970
N. Sweden 1.68 ™ 1.11-2.23 2942 This study

™ Mass calculated from volume (see text) Vikt berdknad frdan volym (se text)

" Weighed eggs Aggen vigda
Y Only 6-7 egg clutches Enbart 6-7-dggkullar
2 See Discussion!

studies in central Spain (Potti 1993, 2008), cen-
tral Wales (Slater & Jennings 1987), and northern
Sweden (the present study), all three in mountain
areas. The breeding habitats of the present study
were characterized by harsh and variable weather
conditions, which regularly affected the breeding
course of the species (Nyholm 2011, Thingstad et
al. 2006).

It seems noticeable that the mean mass of Pied
Flycatcher eggs in subalpine habitats at Kilpisjérvi
(1975-1987), 1.74 g (as calculated from Jérvinen
& Viisdnen 1984 and diagram in Jarvinen 1989;
Table 4), was so much higher than at Ammarnés.
This was despite lower mean temperatures during
the laying periods, 6.6°C at Kilpisjarvi (Jarvinen
1991) and 9.3°C at Ammarnés. Besides bigger
eggs, the average clutch sizes were bigger at Kilpis-
jérvi despite two days later mean laying start (mean
5.7 £ 0.98 eggs/clutch, n = 353 clutches, Jérvinen
1989) than at Ammarnis 1965-1976, (mean 5.5 +
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1.03 eggs/clutch, n = 1628 clutches; t = 3.50, p <
0.001). The greater egg mass in Finland could in-
dicate that the breeding conditions (food availabil-
ity?), though harsher climate during the egg laying
periods, generally were more favorable for the Pied
Flycatchers at Kilpisjarvi than at Ammarnis.

Yearly egg mass variation

The variation of mean egg mass between years was
significant (Table 2), and similar to those in two
other long-term studies, both performed in periph-
eral habitats. At La Hiruela in central Spain 1988—
2006 (Potti 2008), at Kilpisjéarvi in northern Fin-
land 1975-1987 (Jarvinen 1989), and at Ammarnis
1965-1976 the coefficients of variation (CV) of
the yearly mean egg masses were 2.0-2.1%. The
differences between the lowest and highest yearly
mean egg masses were 6—7 % in these studies. The
between year variation of egg mass was probably



ultimately related to variation in environmental
factors during the laying periods. As to climatic
conditions, the mean ambient temperatures dur-
ing the egg-laying period at Ammarnds were be-
low 10°C (7 to 9°C) in eight of the twelve years,
and exceeded 10°C only in 1965, 1966, 1970, and
1972.

The variation of egg mass between breeding
seasons in individual females was non-significant,
which indicated a high degree of repeatability of
egg size (Figure 3). This was in concordance with
findings in a Pied Flycatcher population in Central
Spain (Potti 1993). In contrast to the Spanish study,
no trend towards decreased egg size with advanc-
ing female age could be seen in the present study
(Year 1 vs Year 2, paired t-test: t = 0.29, p > 0.77).

Egg mass/clutch size relations

Data on the relation between egg size and clutch
size in the Pied Flycatcher are inconclusive. Jarvin-
en & Viisdnen (1983) reported a negative correla-
tion between egg size and clutch size in southern
Finland but a positive relation in the sub-alpine
habitats in northern Finland (Kilpisjérvi). How-
ever, no relation was found in an extended study
period at Kilpisjarvi (Jarvinen 1991). Likewise,
Ojanen et al. (1978) found no relationship between
egg size and clutch size in Pied Flycatchers breed-
ing in mid-Finland. Potti (1993) reported that the
relation between clutch size and egg size varied
between years in Central Spain.

The negative, but non-significant, correlation be-
tween egg mass and clutch size in the present study
(Figure 4) was conditioned by the significantly
smaller eggs in the 7 and 8-egg clutches than in the
3 to 6-egg clutches. The smaller sizes of the eggs
in the former clutches were not related to the fac-
tors shown to influence egg size, i.e. lower ambient
temperature or lower female mass. The laying of
the 7 and 8-egg clutches were started on average
three to four days earlier than the smaller clutches,
but the mean ambient temperature during the egg
development (9.9°C + 0.71) did not differ signifi-
cantly from the corresponding temperatures for the
3 to 6-egg clutches (10.3+£0.18,10.2+0.19, 10.1 +
0.21, and 9.8°C £ 0.25, respectively). The females
of the 7 and 8-egg clutches were on average heavi-
er (15.3 g+ 0.77, n = 25), though not significantly,
than those which laid the 3 to 6-egg clutches (15.0
g + 0.88, n =253, F = 2.85, p < 0.10). The total
egg masses produced by the females of 7, 6, and
5 egg-clutches corresponded on average to 75%,
67%., and 45% of their body masses, respectively.

The smaller difference between the female invest-
ments in eggs in 7 and 6 egg-clutches than between
6 and 5 egg-clutches, was due the about 3% lower
mean mass per egg in the 7 egg-clutches than in
the 5 and 6-egg-clutches. The significance, in eco-
physiological terms, of the lower mean egg mass
in the 7-egg-clutches of Pied Flycatchers at Am-
marnds seems unclear (cf. Enemar 1997).

Intra-clutch egg mass variation

The intra-clutch variation in egg size is far from
uniform between species, and also within the same
species (Enemar 1997). In the Pied Flycatcher
Ojanen et al. (1981), Ojanen (1983), Slagsvold et
al. (1984), Ylimaunu & Jérvinen (1987), Slags-
vold & Lifjeld (1989), and Potti (1993) observed
a more or less continuously increasing egg size in
the laying sequence. In contrast, the egg sizes in
the laying sequence showed no trend in the present
study. This was valid independently of clutch size
(Table 3). In the great majority of the clutches, and
wherever in the laying sequence, one to all eggs
were laid at ambient temperatures low enough to
affect their sizes more or less. Possibly, a relation
between egg mass and position in the laying or-
der could be concealed. Therefore, the intra-clutch
egg size variations in 5 to 7-egg clutches with all
eggs laid at temperatures high enough to not sig-
nificantly affect egg mass, i.e. at daily mean tem-
peratures being higher than 9.5°C, were analysed
separately, but the mean mass of the eggs in the
laying sequence varied non-significantly also in
these clutches (Figure 8).

Increasing egg size with the position in the lay-
ing sequence is suggested to be a strategy to govern
the survival of the latest hatched nestlings at asyn-
chronous hatching (Enemar 1997). The majority of
the clutches of the Pied Flycatcher population (and
several other passerine populations) at Ammarnés
showed developmental asynchrony, the degree of
which ranged from 0.5 to about 2 days (Enemar &
Arheimer 1989). The asynchrony was conditioned
by increased incubation intensity from one to two
days preceding the clutch completion. The results
of the present study did thus not support the notion
that hatching asynchrony is correlated to increas-
ing masses of the last eggs in the laying sequence.
But the results were not contradictory to that the
Pied Flycatcher intra-clutch egg size variation in
cold habitats may be ultimately driven by the ambi-
ent temperature during the egg formation (Jarvinen
& Ylimaunu 1986).

125



1.75

1.6 -

T T T T T T
1 2 3 4 5 6 7

Figure 8. The mean mass (g; y axis) of the eggs in the laying
sequence (x axis) in 5, 6, and 7 egg clutches, all formed at
ambient temperatures being >9.5°C the day before the egg
was laid. Statistics: Linear regression: 5, 6, and 7 egg clut-
ches: p>0.68; N=31 clutches, p=0,20; N=33, and p=0.68;
N=7, respectively.

Vikt (gram, y-axeln) hos dgg i vdrpsekvensen (x-axeln) for
kullar med 5,6 och 7 dgg, som alla har formats vid hogre
utetemperaturer dn 9,5°C.

Relation between female mass and egg mass

The masses of the Pied Flycatcher females and
their eggs showed a weak correlation in the present
population (Figure 5), in comparison with popula-
tions in Finnish Lapland (Jarvinen & Vdiisdnen
1984, Jarvinen 1991), southern Sweden (Askenmo
1977), and Central Spain (Potti 1993). Female mass
in studied passerine species generally account for
less than 15% (r?) of the variation in egg size, but
in the Pied Flycatcher usually less than 10% (Chris-
tians 2002). In the present study the female mass ac-
counted for only about 1% of the egg mass variation,
which was 4 to 10 times less than noticed in other
Pied Flycatcher studies (Ojanen et al. 1979; Jarvinen
& Viisdnen 1983, 1984, Jarvinen 1991, Potti 1993).
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Figure 9. Percentage distribution (y axis) of rates of hatched
(green) and unhatched (red) eggs over egg mass classes (g; x
axis) in clutches partially struck by hatching failure. N =185
hatched eggs and 74 unhatched eggs in the same 54 clutches.
Procentuella fordelningar (y-axeln) av andelar klickta
(gront) respektive okldckta (rott) dgg, uppdelat pa viktklas-
ser (g; x-axeln) i 54 kullar med minst ett okldckt dgg.
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The relatively low degree of relation between female
mass and egg mass at Ammarnés could at least part-
ly be related to different climatic situations when the
eggs and, later, the females were weighed. This is
indicated by that the relation between the masses of
females and their eggs was significant when the fe-
males were weighed and all their eggs were formed
at ambient temperatures above 10°C (r> = 0.03, p <
0.04, n = 43 clutches). At lower temperatures, when
female mass as well as egg mass were suppressed,
the relation was non-significant (< 10°C, > = 0.00, p
> 0.35, n = 144 clutches).

Egg mass and breeding success

A question that arises is whether the frequently re-
duced egg sizes at Ammarnés affected the breed-
ing success of the Pied Flycatcher population.
As observed in 54 clutches which all were struck
by partial hatching failure, the masses of the un-
hatched eggs (74 out of totally 259 eggs) were
distributed over the whole mass scale, but were
especially frequent among the relatively few eggs
which weighed less than 1.45 g (Figure 9). Also the
few eggs which weighed more than 2 g remained
unhatched. Seen to all the weighed eggs, only 4.5%
(131/2942) weighed less thanl.45 g, and 1.5%
weighed more than 2.00 g. The smallest egg ob-
served to hatch weighed only 1.28 g. This occurred
in one of totally eight 5 to 7-egg clutches in which
all eggs hatched, and in which 1 to 6 eggs (totally
20 eggs) weighed less than 1.45g. It is notewor-
thy that all the 47 eggs of these clutches were rela-
tively small, on average weighing 1.47 g (+ 0.09),
and that the majority of them were laid at ambient
temperatures exceeding 10C° by females weighing
15.0 g on average. As a suggestion, therefore, the
small sizes of these eggs were due to some con-
stitutional female factor rather than environmental
factors.

Hatching success, as measured in successful
clutches, was not related to the mean egg mass (r
=0.14, p > 0.77, n = 415 clutches). The same was
true for the fledging success in these clutches (r =
-0.24, p > 0.63). This indicates that mean egg sizes
were not decisive of the breeding results, and that
females were capable to fulfill their breeding suc-
cessfully even though they at times probably were
at reduced condition due reduced food availability
at frequent periods with low ambient temperature.
From Kilpisjarvi in North Finland, Jarvinen &
Viisédnen (1983) report that hatching rate and egg
size in the Pied Flycatcher were related. As calcu-
lated from their Figure 6, the mean mass of the eggs



Table 5. The relationship between variations of masses of separate eggs and clutch size, female weight, ambient
temperature, and laying date (stepwise multiple regression).
Relation mellan dggvikt och kullstorlek, honors vikt, omgivningstemperatur och virpdatum (stegvis multipel

regression,).
2 Change Andring
F p

Clutch size Kullstorlek 0.020  19.34 <0.001
Clutch size, temperature

Kullstorlek, temperatur 0.038 18.41 <0.001
Clutch size, temperature, female weight

Kullstorlek, temperatur, honans vikt 0.057 18.70 <0.001

Addition of Laying date did not contribute significantly to explain egg weight variation. N = 910 (all variables).
Léiggdatum bidrog inte signifikant till att forklara viktvariationen.

in clutches which totally failed to hatch at Kilpis-
jarvi was 1.68 g. The hatching failure was ascribed
to these eggs being laid by females which could not
incubate effectively enough due to reduced condi-
tion during cold spells, and that the smaller eggs
are more sensitive to cold weather.

Egg size showed no tendency to be related to
varied nest box attractiveness (habitat quality) in
contrast to findings in a Pied Flycatcher population
in Central Spain (Potti 1993).

In conclusion, the egg production of the Pied
Flycatchers breeding in the subalpine habitats at
Ammarnids was affected at the predominant ambi-
ent temperature levels. As much as about seventy
percent of the eggs were formed at ambient mean
temperatures being 3-9.5 C°, at which egg sizes
showed a significantly increasing trend with tem-
perature. Also the female masses were lower at
that low temperature level, probably reflecting de-
creased female condition. Frequent periods of low
temperature at Ammarnis, occurring at any part of
the laying period, contributed to explain why the
mean mass of the produced eggs was lower than
generally observed elsewhere, and also that the egg
mass varied significantly between years. The varia-
tion in egg mass in the present study deviated from
that observed in other studies on the Pied Flycatch-
er in that the mass were unrelated to the order in the
laying sequence. A significant negative relation be-
tween laying date on egg mass, which was shown
at the end of the laying period, was tentatively re-
lated to mismatched food availability for optimal
egg formation. It was also observed that egg mass
was related to clutch size, in the way that eggs in
the 7 to 8-egg clutches weighed less than those in
smaller clutches. The females laying these clutches
deviated by on average being heavier (bigger?)

than those laying heavier eggs in smaller clutches.
Despite the fact that the eggs in the 7-egg clutches
were smaller than in the four to six egg clutches
they gave rise to the highest hatchling (82% and
68%, respectively) and fledgling (74% and 57%,
respectively) rates (in 158 and 1271 clutches re-
spectively. The variables which were found to sig-
nificantly, or close to significantly, influence egg
mass, i.e. clutch size, ambient temperature, females
mass, and laying date together accounted for less
than 6% of the egg mass variation (Table 5). This
means that the by far largest part of the egg mass
variation remains unexplained.

The study shows that the egg masses of Pied
Flycatchers which bred in the subalpine birch for-
est at Ammarnds 40-50 years ago frequently were
restricted at harsh climatic conditions. So egg mass
might be an applicable variable when to follow
possible effects of a predicted climate change in
subalpine habitats (cf. Jarvinen 1994).

Acknowledgements

The study was supported by grants from the Swed-
ish Natural Research Council to Prof. A. Enemar.
The field work was performed in cooperation with
the late Harry Myhrberg. T am also thankful to Ake
Lindstrdm and two anonymous reviewers for con-
structive comments on the manuscript.

References

Askenmo. C. 1977. Some aspects of the reproduction strat-
egy of the Pied Flycatcher Ficedula hypoleuca (Pallas).
Ph.D. Thesis, Dept of Zoology, Univ. of Gothenburg,
Sweden.

Askenmo, C.E.H.1984. Polygyny and nest site selection in
Pied Flycatcher. Anim.Behav. 32: 972-980.

127



Bergtold, W. H. 1929. Egg weights from egg measurements.
Auk 46: 466—473.

Christians, J.K. 2002. Avian egg size: variation within spe-
cies and inflexibility within individuals. Biol. Rev. 77:
1-26.

Hoyt, D. F. 1979. Practical method of estimating volume and
fresh weight of bird eggs. Auk 96: 73-77.

Enemar, A. 1997. The egg size variation of the Treecreep-
er Certhia familiaris in south-western Sweden. Ornis
Svecica 7: 107-120.

Enemar, A. & Arheimer, O. 1989. Developmental asyn-
chrony and onset of incubation among passerine birds in a
mountain birch forest of Swedish Lapland. Ornis Fennica
66: 32—40.

Kern, M.D. & Cowie, R.J. 1996. The size and shape of eggs
from a Welsh population of Pied Flycatcher — Testing
Hoyt’s use of egg dimensions to ascertain egg volume. J.
Field Ornithol. 67: 72-81.

Jarvinen, A. 1989. Patterns and causes of long-term varia-
tion in reproductive traits of the Pied Flycatcher Ficedula
hypoleuca in Finnish Lapland. Ornis Fennica 66: 24-31.

Jarvinen, A. 1991. Proximate factors affecting egg volume
in subarctic hole-nesting passerines. Ornis Fennica 68:
99-104.

Jérvinen, A. 1994. Global warming and egg size of birds.
Ecography 17:108-110.

Jérvinen, A. & Viisénen, R.A. 1983. Egg size and related
reproductive traits in a southern passerine Ficedula hy-
poleuca breeding in an extreme northern environment.
Ornis Scand.14: 253-262.

Jérvinen, A. & Viisdnen, R.A. 1984. Reproduction of pied
flycatcher (Ficedula hypoleuca) in good and bad breed-
ing seasons in northern marginal area. Auk 101: 439-450.

Jarvinen, A. & Ylimaunu, J. 1986. Intraclutch egg-size varia-
tion in birds: Physiological response of individuals to fluc-
tuations in environmental conditions. 4uk 103: 235-237.

Lundberg, A. & Alatalo, R.V. 1992. The Pied Flycatcher. T.
& A.D.Poyser, London.

Nyholm, N. E. I. 2011. Dynamics and reproduction of a
nest-box breeding population of Pied Flycatcher Ficedula
hypoleuca in a subalpine birch forest in Swedish Lapland
during a period of 46 years. Ornis Svecica 21: 133—156.

Nyholm, N.E.I. 1981. Evidence of involvement of aluminum
in causation of defective formation of eggshells and of im-
paired breeding in wild passerine birds. Environm. Res.
26:363-371.

Nyholm, E. & Ginstrup, O. 1968. A balance for weighing
eggs of smaller birds in the field. Oikos 19: 149—151.

Nyholm, N.E.I. & Myhrberg, H.E. 1977. Severe eggshell
defects and impaired reproductive capacity in small pas-
serines in Swedish Lapland. Oikos 29: 336-341.

Ojanen, M. 1983. Effects of the laying sequence and ambient
temperature on the composition of eggs of the Great Tit
Parus major and the Pied Flycatcher Ficedula hypoleuca.
Ann. Zool. Fennici 20: 65-71.

Ojanen, M., Orell, M. & Viisdnen, R.A. 1978. Egg and
clutch sizes in four passerine species in northern Finland.
Ornis Fennica 55: 60-68.

Ojanen, M., Orell, M. & Viisénen, R.A. 1979. Role of he-
redity in egg size variation in the Great Tit Parus major
and the Pied Flycatcher Ficedula hypoleuca. Ornis.
Scand. 10:22-28

Ojanen, M., Orell, M. & Viisdnen, R.A. 1981. Egg size vari-

128

ation within passerine clutches: effects of ambient tem-
perature and laying sequence. Ornis Fennica 58: 93—108.

Potti, J. 1993. Environmental, ontogenetic, and genetic vari-
ation in egg size of Pied Flycatchers. Can. J. Zool. 71:
1534-1542.

Potti, J. 2008. Temperature during egg formation and the ef-
fect of climate warming on egg size in a small song bird.
Acta Oecologica 33: 387-393.

Slagsvold, T. & Lifjeld, J.T. 1989. Constraints on hatching
asynchrony and egg size in Pied Flycatchers. J. Anim.
Ecol. 58: 837-849.

Slagsvold, T., Sandvik, J., Rofstad, G., Lorentsen, O. & Hus-
by, M. 1984. On the adaptive value of intraclutch egg-size
variation in birds. 4uk 101: 685-697.

Slater, FM. & Jennings, P.P. 1987. Aberrant eggs of Pied
Flycatchers Ficedula hypoleuca in Mid-Wales. Bird Study
34: 185-186.

Sternberg, H. & Winkel, W. 1970. Uber die Ei-Grosse des
Trauerschnédppers (Ficedula hypoleuca) und ihre Bezie-
hung zu Zeit, Alter und Biotop. DieVogelwarte 25: 260—
267.

Thingstad, P.G., Nyholm, N.E.I. &, Fjeldheim, B. 2006. Pied
flycatcher Ficedula hypoleuca population dynamics in pe-
ripheral habitats in Scnadinavia. Ardea 94: 211-223.

Ylimaunu, J. & Jarvinen, A. 1987. Do Pied Flycatchers
Ficedula hypoleuca have a brood-survival or brood reduc-
tion strategy? Ornis Fennica 64: 10-15.

Sammanfattning

1965-1976 vigdes dgg av svartvit flugsnappare
hickande 1 fjéllbjorkskog, den mest perifera bio-
topen inom artens utbredningsomrade i norra Sve-
rige, och dit arten relativt nyligen invandrat. Hér
kunde det forvintas att hickningsforloppet, bland
annat dggproduktionen, paverkas av kérva véder-
forhallanden. Dérfor registrerades, forutom kull-
storlek, ocksd dggens vikt som ett mera detaljerat
matt pad dggproduktionskapaciteten. Artikeln be-
handlar variationen hos dggens vikt i relation till
utetemperatur, hickningssdsong, kullstorlek, posi-
tion i vdrpsekvensen, honans vikt, biotopens kva-
litet och betydelse for hackningsresultat under de
tolv sdsongerna.

Metoder

Studierna gjordes i holkhidckande populationer
500-650 m 6 h pd sydsluttningarna av fjéllen
Gaisatj och Valle ca 8 km viéster om Ammarnis,
Lappland. Aggen vigdes i filt med noggrannheten
+0.01g med en vag som speciellt konstruerats for
att viiga smafageldgg. Totalt vigdes 2942 dgg fran
652 kullar under vérpperioden, d v s innan dgg-
vikterna paverkats av den viktminskning som sker
under ruvning (se Figur 1). Det finns bara ett fatal
uppgifter som jamforelse om dggvikter for svartvit
flugsnappare fran andra delar av utbredningsom-



radet. Diaremot har dggens volym berdknats med
olika metoder och presenterats som storleksmétt
fran flera populationer. Utifrdn 86 dgg som bade
mittes och vigdes bedomdes att metoden for vo-
lymberdkning enligt Bergtold (1929) och specifika
vikten 1,042g/cm?® vara lampligast for att omvandla
matt till vikt for svartvit flugsnappardggen.

Honors vikt mittes med 30g Pesola-vag under
ruvningsperioden, den héckningsfas da deras vikt
varierar minst.

Héckningsbiotopens kvalitet bedémdes fran
antalet sdsonger som respektive holk valdes for
hickning i relation till hur manga sésonger den var
tillgénglig.

Uppgifter om lokala temperaturer erhélls fran
SMHI.

Resultat

Sett Gver alla dggen och sdsongerna varierade vik-
terna mellan 1,11 och 2,23 g, med medelvikt 1,68g,
och fordelades mellan viktklasser enligt Figur 2.
Under de olika sdsongerna var de tyngsta 1,56 till
1.89 ganger tyngre dn de lattaste dggen.

Aggens medelvikter varierade signifikant mellan
aren (Tabell 1).

Medelvikterna hos dgg som vérpts av samma
hona under olika ar var signifikant korrelerade
(p>0,001, n=32) (Figur 3) och skiljde sig inte mel-
lan &ren (p=0,49).

Sett 6ver alla kullstorlekar var dggmedelvikten
per kull svagt relaterad till kullstorleken (p>0,08,
Figur 4, Tabell 2). Medelvikterna hos 3—6-dggkul-
larna (1,68-1,70 g) var emellertid hogre dn hos
7-8-dggkullarna (1,63 g, p<0,03).

For varje kullstorlek var medelvikterna for dgg-
gen oberoende av deras position i vdrpsekvensen
(Tabell 3). Aggens medelvikt var inte signifikant
relaterad till honans vikt (p>0,08, Figur 5).

Utetemperaturen dygnet fore &dggen virptes
(d.v.s. da dggen utvecklades) hade signifikant
paverkan pa dggens vikt. Denna beskrevs bist
med den kvadratiska regressionsmodellen (Figur
6). Vid medeltemperaturer under ca 10°C okade
dggvikterna med temperaturen, medan de tende-
rade att minska vid hogre temperaturer. Multipel
regressionsanalys med temperatur och virpdatum
(vilka &ar starkt relaterade) som oberoende och
aggvikt som beroende variabler visade att tem-
peratur forklarade storsta delen av dggviktens
variation vid ldgre temperaturer én 10°C, medan
viktvariationen vid hogre temperaturer paverka-
des av vdrpdatum, men inte av temperatur, (<0,04
respektive p>0,4).

Varken dggens medelvikt eller 4ggens samman-
lagda vikt per kull skiljde sig mellan olika hick-
ningsbiotoper.

Diskussion

Medelvikten (1,68g) hos flugsnappardggen vid
Ammarnés var bland de liagsta som rapporterats.
Fran olika delar av artens utbredningsomréade har
presenterade medelvikter varierat fran 1,67g till
1,78g (inklusive de som berdknats fran volymupp-
gifter enligt Bertold’s berdkningsmetod (Tabell 4).
De lagsta medelvikterna har uppmiitts i bergsom-
raden, i centrala Spanien, centrala Wales och Am-
marnds. Det ses som anmérkningsvért att medel-
vikten hos dgg i fjallborkskog i Kilpisjérvi (norra
Finland) var betydligt hogre dn vid Ammarnés
trots att medeltemperaturen under vérpperioderna
var ldgst i Kilpisjarvi (6,6 respektive 9,3°C). Att
héckningsforhdllandena i Kilpisjirvi var allmént
gynnsammare dn vid Ammarnds trots de ldgre tem-
peraturerna stdds av att dven medelkullstorleken
var hogre, trots senare hdckningsstart (5,7 respek-
tive 5.5 dgg/kull).

Variationen hos dggmedelvikten mellan aren
i Ammarnis (Tabell 2) var den samma som i tva
andra langtidsstudier (i centrala Spanien och i Kil-
pisjarvi; 19 respektive 13 sdsonger). I Ammarnis
var variationen sannolikt beroende av varierade
omgivningsfaktorer, sdsom klimatforhallandena.
Under éatta av de tolv sdsongerna var medeltempe-
raturerna under vérpperioderna 7-9°C, och &6ver-
steg 10°C endast 1965, 1966, 1970 och 1972.

Aggvikterna hos enskilda honor skiljde sig inte
mellan ar, vilket tydde pa hog grad av konstans (Fi-
gur 3). Detta var i overensstimmelse med observa-
tioner i spanska populationer.

Olika undersokningar visar olika resultat betréf-
fande sambandet mellan dggvikt och kullstorlek.
Denna studie visar att medelvikterna hos dggen i
kullar med 3-6 dgg var lika men att de var betyd-
ligt hogre &@n i kullarna med 7-8 dgg. Skillnaden
kunde inte forklaras med faktorer som visats kunna
paverka dggens vikt. Aggen i kullarna med 7-8 dgg
var mindre trots att de var virpta vid samma ute-
temperaturer som dggen i de mindre kullarna, och
att honorna till de storre kullarna snarare var tyngre
dn de till kullarna med 3—6 dgg (medelvikter15,3g
respektive 15,0 g, p<0,10).

Flera undersokningar har pavisat en 6kande dgg-
storlek med positionen i varpsekvensen. I motsats
till dessa visade denna studie ingen sadan trend
(Tabell 3). For att se om detta kunde bero pé att
eventuell trend doldes av att vikten hos atskilliga
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dgg paverkats av laga temperaturer studerades kul-
lar dér alla dggen vérptes vid temperaturer som
visats inte paverka dggvikterna. Inte heller i dessa
kullar varierade vikterna hos dggen i virpsekven-
sen (Figur 8).

Okande #ggstorlek i virpsekvensen har foresla-
gits vara en strategi till att 6ka dverlevnad for de
senast kldckta ungarna vid asynkron kldckning. I
de flesta kullarna i populationen vid Ammarnis ar
kl4ckningen asynkron (Enemar & Arheimer 1989).
Denna studie gav alltsa inget stdd for att asynkron
klackning ar korrelerad till 6kad dggstorlek 1 varp-
sekvensen.

Honans vikt forklarade bara 1% av variationen
hos dggens vikt i denna undersokning (Figur 5),
vilket var 4 till 10 ganger lagre forklaringsgrad &n
den som pévisats for svartvit flugsnappare frén fle-
ra hall i Finland och i Spanien. Det laga sambandet
mellan honvikt och dggvikt denna undersdkning
kunde atminstone delvis bero pa att temperaturfor-
hallandena var olika da dggen respektive honorna
végdes. Detta antyds av att sambandet var starkare
(3%, p<0,04) d& analysen begrinsades till honor
som vigdes och vars dgg utvecklades vid tempera-
turer som alla dversteg 10°C.

Fragan dr om de ofta forekommande reducerade
dggstorlekarna paverkade svartvit flugsnapparens
hickningsresultat. [ kullar i vilka en andel dgg inte
klécktes fordelades de okldckta dggen vikter hela
viktskalan, men dominerade speciellt bland det
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fatal 4gg som vdgde mindre dn 1,45 g (Figur 9).
Ocksa de fa 4gg som vigde mer &n 2 gram forblev
okldckta. Bland alla vdgda dgg vigde bara 4,5%
mindre dn 1,45 g and 1,5% vigde mer dn 2,00 g.
Det minsta 4gg som klacktes vigde endast 1,28 g.

Andelarna kldackta d4gg och utflugna ungar i kul-
lar med lyckad héckning var inte relaterad till med-
elvikten hos édggen (p>0,77 respektive p>0,63).
Detta antyder att dggvikterna inte var avgorande
for hdackningsresultaten. Undersokning i Kilpisjér-
vi pavisar, till skillnad fran denna undersokning, ett
samband mellan dggvikt och kldckningsfrekvens.

Relation mellan héickningsbiotopens kvalitet,
vilket inte kunde pévisas i denna undersdkning
forekom hos en svartvit flugsnapparpopulation i
Spanien.

De variabler som pavisades paverka dggvikterna
signifikant, eller ndra signifikant, d.v.s. kullstorlek,
utetemperatur, honvikt och virpdatum forklarade
mindre dn 6% av dggviktens variation, vilken sé-
lunda &r ofdrklarad till helt 6vervigande del (Ta-
bell 5).

Undersokningen visar att vikterna hos svartvit
flugsnapparens dgg i den subalpina bjorkskogen
vid Ammarnis var paverkade av klimatsituationen
for 40-50 ar sedan. Detta talar for att 4ggvikt skulle
kunna vara en anvéndbar variabel for att pavisas
mojliga effekter av klimatfordndringar i den sub-
alpina miljon.
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Reduced survival of Black-throated Diver Gavia arctica chicks —
an effect of changes in the abundance of fish, light conditions or
exposure to mercury in the breeding lakes?

Forsdamrad éverlevnad av storlommens Gavia arctica ungar — en effekt av
fordndringar i fiskforekomst, ljusforhallanden eller kvicksilverexponering i

héickningssjoarna?

MATS O. G. ERIKSSON

The breeding success of Black-throated Diver Gavia arc-
tica in Sweden has been monitored in the period 1994—
2014. The production of young was in balance with the
annual mortality, without any temporal trend. However,
the percentage of broods with 2-3 chicks decreased sig-
nificantly, indicating reduced survival of the unfledged
chicks. Three plausible causes were investigated: abun-
dance of fish, impaired water visibility, and exposure to
methylmercury. There is no indication of any changes in
abundance of the main prey fish, such as Perch Perca
SAuviatilis. Impaired light conditions have been record-
ed in lakes in South Sweden, but not in the central and
northern parts, so increased difficulties in localising prey
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fish might have been a contributing factor but cannot
fully explain any reduction in chick survival. Exposure
to methylmercury, however, deserves further study. For
Perch, which is the main prey in most breeding lakes, the
average mercury levels in muscle tissue exceeds levels
for proposed screening benchmarks, with reference to
risk of behavioural aberrations or impaired reproduction
in Common Loon Gavia immer in North America.
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Recent population estimates indicate a population
size of around 22 000 pairs of Black-throated Div-
er Gavia arctica in Europe (outside of Russia), of
which about 98% is found in the Nordic countries.
During 2008-2012, 5300—7100 pairs were estimat-
ed to breed in Sweden and 12 000-13 000 pairs
in Finland, with reference to the recent assessment
of population status and trends of birds under Ar-
ticle 12 of the Birds Directive (http://bd.eionet.
europa.eu/article12/). For Norway, the population
is less than 5000 pairs, although no more precise
recent estimates seem to be available (fact sheet
from the Norwegian Species Information Centre,
http://www.artsportalen.artsdatabanken.no/#/Rod-
liste2010/Vurdering/Gavia+arctica/34353). Thus,
the future of the Black-throated Diver in Europe
is very much dependent on the management and
development of the population in the Nordic coun-
tries.

The Black-throated Diver eats fish and it prefers
breeding in clear, nutrient poor freshwater lakes
with a species-poor fish fauna (Eriksson & Paltto
2010). The prey is mostly caught in the breeding
lakes, in contrast to the Red-throated Diver Ga-

via stellata, which often breeds in small lakes and
ponds without fish, but catches fish for the chicks
from larger lakes with clear water or at sea up to a
travelling distance of ca 10 km, sometimes further.

The breeding populations of Black-throated Div-
er and Red-throated Diver in Sweden have been the
target for voluntary-based surveys since 1994 (Pro-
jekt LOM, Eriksson 2010, 2014). For the Black-
throated Diver, the production of young has been
in balance with the annual mortality, without any
long-term temporal trend (Eriksson 2014). This is
consistent with results from the Swedish Bird Sur-
vey, which indicate a slow but long-term increase
in the size of the breeding population since the
mid-1970s, although the trend might have levelled
off in recent years (Green & Lindstrom 2015). De-
spite the fact that levels and trends do not raise any
immediate concern, there is nevertheless a worry-
ing indication that the percentage of broods with
2-3 chicks has decreased since the mid 1990s (Fig-
ure 1, Eriksson 2014).

This might indicate a reduction in the survival of
non-fledged chicks. Generally, divers lay two (rarely
three) eggs. In most cases, both eggs hatch but often

131



100%
90%
South Sweden Gétaland

80% A
Spearman rs = -0,49, N = 21 years dr
0,02<P<0,05, two-tailed two-tailed
70%

50%

40%

30%

10%

0%

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

100%
90%

80% South-Central Sweden Svealand

. Spearman rs = -0,57, N = 21 years r
70% 0,005<P<0,01 two-tailed tvasidigt

50%
40%
30%
20%
10%

0%

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
100%
90%
North-Central and Northern Sweden Norrland
80%

Spearman rs =-0,47, N = 21 years dr
70% 0,02<P<0,05 two-tailed tvdsidigt

60%
50%
40%

30%

20%

10%

0%

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Figure 1. The percentage of broods with 2-3 large chicks,
1994-2014.
Procentandelen ungkullar med 2-3 stora ungar, 1994-2014.

only one of the chicks survives to fledge. The chicks
are primarily fed with fish, but also with aquatic
invertebrates during the first weeks after hatching.
It is known from previous studies that the chicks’
survival is largely dependent on the parents’ success
in providing them with small-sized fish (Jackson
2003). Thus, there are reasons to assume that any
impaired survival of the chicks can be linked to the
parents’ ability to find prey fish for the chicks, or the
quality of this prey. In this paper, three plausible and
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potentially overlapping explanations for the chicks’

reduced survival have been studied:

* Changed abundance of prey fish: This aspect has
been investigated using data from fish-sampling
in freshwater lakes where a regular occurrence
of breeding Black-throated Divers has been con-
firmed during the period 1994-2013.

» Changed light conditions in the lakes: In many
lakes in Scandinavia, the content of dissolved
organic compounds has increased over recent
decades, with impaired light penetration as a con-
sequence. There are different views on how to in-
terpret these changes; e.g. a natural consequence
of the recovery of lakes affected by acid precipita-
tion during the mid 20" century (e.g. Montheith
et al. 2007, Erlandsson et al. 2008), or a climate-
induced impact related to increasing temperature
(e.g. Weyhenmeyer & Karlsson 2009). In either
case, this change might have affected the ability
for the divers to find prey fish. Divers are visual
predators and the choice of lakes for foraging is
linked to the light penetration (e.g. Eriksson 1985,
Eriksson & Sundberg 1991, Kauppinen 1993),
and the survival of non-fledged chicks is higher
in lakes with good light conditions (Eriksson &
Paltto 2010). In this study, any changes in the
light conditions in lakes regularly used by Black-
throated Diver during the period 1994-2013 have
been investigated

» Exposure to mercury: Divers are top predators
in the freshwater lake ecosystems and are thus
susceptible to exposure to mercury and other
elements via the intake of food (e.g. Scheu-
hammer et al. 2007 for an overview). Reports
about increasing levels of mercury in fish since
the 1990s, indicating that a long-term declining
trend since the 1960s had been broken (Aker-
blom & Johansson 2008), have attracted some
public attention, although the results have more
recently been refuted (Akerblom et al. 2014).
Furthermore, the assessment of the trends in
the mercury level in fish was primarily based
on studies on Pike Esox lucius, although Perch
Perca fluviatilis is a more relevant species for
the purpose of this study as it is the most im-
portant prey for Black-throated Diver in many
Scandinavian lakes. Trends in mercury levels
are however, also difficult to assess for this fish
species. Studies indicating an increasing trend in
recent years (Danielsson et al. 2011) has to be
balanced against information indicating higher
contents in muscle samples from fish caught in
Swedish lakes before 1996, compared to later,
while the opposite seems to apply for Finland



(Miller et al. 2013). In this study, the issue of
exposure of Black-throated Divers to methyl-
mercury via the intake of fish prey is discussed
by relating information about the contents in
Perch (Akerblom & Johansson 2008) to propos-
als of screening benchmarks to reflect risks for
behavioural changes or impaired reproduction in
Common Loon Gavia immer in North America
(Burgess & Meyer 2008, Depew et al. 2012).

Material and methods

Study population and the survival of Black-
throated Diver chicks

A comprehensive overview of trends and levels in

the breeding performance of the Black-throated

Diver population in Sweden during 1994-2013

is given by Eriksson (2014), with the results pre-

sented separately for different parts of the country:

« South Sweden (Gétaland) = Ostergétland,
Jonkoping, Kronoberg, Kalmar, Blekinge,
Skane, Halland and Vistra G6taland Counties.

» South-Central Sweden (Svealand) = Stockholm,
Uppland, Sodermanland, Virmland, Orebro,
Vistmanland and Dalarna Counties.

» North-Central and North Sweden (Norrland) =
Giévleborg, Visternorrland, Jamtland, Véster-
botten and Norrbotten Counties.

Background information of relevance for the
present study is that the percentage of broods with
2-3 chicks was 34% both in South and South-Cen-
tral Sweden and 41% in North-Central and North
Sweden during this period, and the numerical dif-
ferences between the various parts of the country
could not be verified by statistical significance. For
the period 1994-2003 this percentage varied from
35% to 46% for the various parts of Sweden, com-
pared to 30-36% for the period 2004-2013 (table 3
in Eriksson 2014). The percentage of broods with 3
large chicks was 0.5%, if pooling over all years and
all parts of the country (page 33 in Eriksson 2010,
updated with data for the period 2009-2013).

Thus, the parameter of specific interest for this
purpose is the “percentage of broods with 2-3
large chicks”, used as an index of the survival of
chicks until fledged and a “large” chick being more
than half the length of the adults and thus likely
to fledge. Further details on the methods used for
assessing the breeding result are given by Eriksson
(2010, pages 80-81).

Regular checking of the number eggs in the nests
has not been included in the field surveys, inter alia

in order to reduce the risks of disturbing incubating
birds and observer-related impact on the breeding
performance. Thus, the information about clutch
sizes is limited but on the basis of available data
the percentage of nests with two eggs was com-
pared for the periods 1994-2003 and 2004-2013,
in order to confirm if any change in the percentage
of broods with 2-3 large chicks might be a conse-
quence of change in clutch size.

Statistical analyses

Temporal trends in the percentage of broods with
2-3 large chicks were investigated by calculating the
Spearman rank correlation coefficient r . For the pair-
wise comparisons of data from the same lakes during
the periods 1994-2003 and 2004—2013, the Wilcox-
on’s test for matched pairs was used (e.g. Fowler &
Cohen 1995). The results of the statistical tests are
given in connection to relevant tables and figures.

Selection of study lakes

The material collected during the voluntary-based
surveys in the period 1994-2013 includes informa-
tion about the presence of breeding or territory-
holding Black-throated Diver pairs in around 2350
lakes, which is equivalent to almost 10% of the
approximately 24 000 freshwater lakes larger than
0.1 km? in Sweden. To make sure that the study
included sites used regularly by breeding Black-
throated Diver it was restricted to only include
lakes with information about breeding or territory-
holding pairs in at least five years during the period
1994-2013. Some 500 lakes, or approximately 2%
of the lakes larger than 0.1 km? in Sweden, met this
criterion and for 153 of them information about
fish abundance or light conditions was available
(Appendix A for details).

Abundance of fish

For assessments of the abundance of fish, results
from gill-net fishing done within the framework
of national and regional monitoring http://www.
slu.se/sjoprovfiskedatabasen) for the period 1994—
2013 were used. To investigate any changes, pair-
wise comparisons were made in relation to fishing
in the same lakes during the 10-year periods 1994—
2003 and 2004-2013.

The mean number of fish per catch effort was
used as an indirect measure of the density of fish
(Kinnerback 2001, no corrections were made
with reference to potential net selectivity). The
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fish data was split up with reference to catches of
Perch, cyprinid fish, salmonid fish, and Pike (see
Table 2 in Eriksson & Paltto 2010 for detailed in-
formation about the fish species in the different
groups), bearing in mind that the production of
young by Black-throated Diver has been found to
be correlated only with the abundance of Perch
rather than any other fish species (Eriksson & Pal-
tto 2010). Catches of fish smaller than 22 cm were
analysed separately as the chicks can rarely han-
dle larger prey (Jackson 2003). Catches of Pike
were analysed in order to check if the predation
pressure by this species on newly hatched chicks
had changed, with reference to previous studies
indicating this risk (e.g. Lehtonen 1970, Jackson
2003, see also Dessborn et al. 2011 with reference
to ducks).

Among the lakes selected for this study, results
from at least one fish sampling each during the
periods 1993-2003 and 2004-2013 were avail-
able from 40 lakes in South Sweden and 10 lakes
in South-Central Sweden, but only one lake in
North-Central and North Sweden. Analyses were
thus only carried out for South and South-Central
Sweden (Appendix B for details).

Light conditions in the lakes

Data was primarily collected from the nation-
al monitoring of lakes (http://infol.ma.slu.se/
db.html, Wilander et al. 2003 for methods etc) with
complementary information for some lakes in the
County of Vistra Gotaland. To investigate any
changes, pair-wise comparisons were made using
results from the same lakes over the 10-year peri-
ods 1994-2003 and 2004-2013.

Absorbance was used as the main measure of
light penetration. The light penetration is primar-
ily dependent on the contents of dissolved organic
compounds and turbidity. In the Swedish environ-
mental monitoring programme the absorbance of
light with a the wavelength of 420 nm has been
used as a standardised parameter, and a brown col-
our of the water can be detected by the naked eye
at circa 0.2 f,, . in lakes with a high contents of
humic substances. Information about absorbance
for the periods 1994-2003 and 2004-2013 was
available for 70 lakes in South Sweden, 43 lakes
in South-Central Sweden and 11 lakes in North-
Central and North Sweden.

Information available about Secchi disc trans-
parency was used in parallel, as this was regularly
recorded when fish sampling was carried out. Data
was available for 22 lakes in South Sweden, 7
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lakes in South-Central Sweden but only one lake in
North-Central and North Sweden.

Mercury contents in fish and Black-throated Diver
eggs

For a discussion in relation to the risks linked to ex-
posure to mercury, previously published informa-
tion regarding the contents in Black-throated Diver
eggs (Eriksson & Lindberg 2005) and freshwater
fish (e.g. Akerblom & Johansson 2008) was used.

Results

Survival of Black-throated Diver chicks

The percentage of broods with 2-3 chicks de-
creased significantly in all parts of Sweden during
the period 19942014 (Figure 1), which is consist-
ent with the overall lower percentage reported dur-
ing the period 2004-2013 compared to 19942003
(table 3 in Eriksson 2014).

The decreased percentage of broods with 2-3
large chicks cannot be ascribed to any decline in
clutch size. It is unlikely that the percentage of
egg clutches with 2 eggs has changed during the
study period. Although the number of nests with
information about clutch size is small, pooling the
available information for the periods 1994-2003
and 2004-2013, respectively, did not indicate any
change; the percentage of nests with 2 eggs was
82% for the period 1994-2003 (45 nests in total)
and 79% for 2004-2013 (11 nests). No clutches
with 3 eggs have been recorded, and they can be
expected to constitute only a small proportion
(2.3% in a study from Finland during the 1960s,
Lehtonen 1970).

Abundance of fish

There were no indications that the total abundance of
fish has changed in the breeding lakes in South and
South-Central Sweden, nor the abundance of Perch,
which is the Black-throated Diver’s main prey spe-
cies in many lakes, although the results of gill-net
fishing indicated substantial changes in individual
lakes. The only exception was a decreased abundance
of cyprinid fish in South-Central Sweden (Table 1,
Figure 2, details in Appendix B). This result applies
both for total catches and small-sized fish (<22 cm).



Table 1. Number of fish per catch effort per lake with gill-nets.
Antal fiskar per fangsanstrdngning och sjé vid provfisken med oversiktsndit.

South Sweden South-Central Sweden Total
Gotaland Svealand Totalt
Number of lakes 40 10 50
Antal sjoar
All fish Fish <22 cm All fish Fish <22 cm All fish Fish <22 cm
All fisk Fisk <22 cm All fisk Fisk <22 cm All fisk Fisk <22 cm
1994—  2004— 1994— 2004— 1994— 2004- 1994— 2004— 1994— 2004— 1994- 2004—
2003 2013 2003 2013 2003 2013 2003 2013 2003 2013 2003 2013
Total catch 30.8 289 28.5 26.5 35.1 343 30.7 31.0 31.7 30.0 28.6 274
Hela fangsten
Perch Perca fluviatilis ~ 16.9 15.6 15.2 14.5 12.4 18.8 11.3 17.6 16.0 16.3 14.4 15.1
Abborre
Cyprinid fish 11.2 10.9 10.6 10.1 20.0 12.5° 19.4 11.6* 13.0 11.2 12.3 10.4
Mortartad fisk
Salmonid fish 1.1 0.8 1.0 0.8 0.6 1.1 0.6 1.1 1.0 0.9 0.9 0.9
Laxartad fisk
Pike Esox lucius 0.2 0.2 - - 0.1 0.1 - - 0.2 0.2 - -
Gadda

2 P<0,01, two-tailed. No other differences could be established with statistical significance (Wilcoxon’s test for

matched pairs).

@ P<0,01, tvasidigt. Inga andra skillnader kunde faststdllas med statistisk signifikans (Wilcoxons test avseende

matchade par).

Light conditions in the lakes

Both absorbance and Secchi disc transparency
indicated that there has been impaired light pen-
etration in South Sweden since the mid-1990s,
but there were no indications of similar changes
in the remaining part of Sweden. Absorbance has
increased by 16% on average in the lakes in South
Sweden while it had remained at the same level in
the other parts of the country (Table 2, Figure 3,

Appendix C for details). Secchi disc transparency
decreased by 23% on average, from 3.9 m to 3.0
m, while it remained at the same level, 3.5-3.6 m
in South-Central Sweden (Table 2, Figure 4, Ap-
pendix C for details).

Discussion

Most likely and with reference to previous stud-
ies (Jackson 2003), the decreased percentage of

Table 2. Light conditions. Significance tested by Wilcoxon’s test for matched pairs; P two-tailed.
Ljusforhdllanden. Signifikansen tested med Wilcoxons test avseende matchade par; P tvdsidigt

South Sweden

South-Central Sweden North-Central and

Gétaland Svealand North Sweden
Norrland

Absorbance, f,,, - 1994-2003 0.12 0.09 0.10
Absorbans, f,,,,s 20042013 0.14 0.09 0.11

Number of lakes 70 43 11

Antal sjoar

P 0.004 N.S. ¢j sign. N.S. ¢j sign.
Transparency, m 1994-2003 3.9 3.5 4.2
Siktdjup, m 2004-2013 3.0 3.6 3.5

Number of lakes 22 7 1

Antal sjoar

P 0.002 N.S. ¢j sign. Not tested Ej testad
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Figure 2. Mean number of small-sized fish (<22 cm) per
catch effort and lake. The outcome of pair-wise comparisons
for the periods 1994-2003 and 2004-2013 with Wilcoxon’s
test for matched pairs is shown in Table 1.

Medelantal smavuxna fiskar (<22 c¢cm) per ndtanstringning
och sjo. Resultatet av parvisa test for perioderna 1994-2003
och 2004-2013, med Wilcoxons test avseende matchade par,
redovisas i Tabell 1.
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11 lakes sjdar, N.S. ej sign.

1994-2003 2004-2013

Figure 3. Absorbance, f,, . mean value per lake. Two-tai-
led P-values refer to pair-wise comparisons for the periods
1994-2003 and 2004-2013 with Wilcoxon’s test for match-
ed pairs.

Absorbans, f,,, ; medelvirde per sjo. Tvdsidiga P-vérden av-
ser parvisa test for perioderna 1994-2003 och 2004-2013
med Wilcoxons test avseende matchade par.
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of young, most likely because failures during incu-
bation, such as predation and flooded nests have
been the factors primarily affecting the breeding
success (Table 3 in Hake et al. 2005) and thus any
decreased percentage of broods with 2-3 chicks
has to be substantial, if it is to have an impact on
the overall breeding success. Furthermore and for
South Sweden, the percentage of successful breed-
ing attempts, resulting in at least one large chick,
increased during the period 2004-2013 (table 3 in
Eriksson 2014), which might indicate that an im-
proved hatching success may have compensated
for the increased loss of non-fledged chicks. Nev-
ertheless, the decreased percentage of broods with
2-3 large chicks should not be ignored. If this trend
continues, it might influence the overall breeding
performance and in addition, the reduced chick
survival may indicate a more widespread environ-
mental disturbance, affecting a large proportion of
the freshwater lakes in Sweden.

There were however, no indications that the de-
creased percentage in broods with 2—3 chicks could
be directly linked with changes in the abundance
of fish. Bearing in mind that the breeding perfor-
mance of Black-throated Diver has been shown to
correlate only with the abundance of Perch rather
than any other species of fish (Eriksson & Paltto
2010), it is noteworthy that the abundance of Perch
had not changed over the study period (Table 1,
Figure 2). In addition, there were no indications



that the abundance of Pike had changed, so it is
not likely the predation pressure by Pike on newly
hatched chicks had increased.

It is uncertain whether or not change in the light
conditions is a main cause. It is certain that light
penetration has decreased in the breeding lakes in
South Sweden but not further north (Table 2, Fig-
ures 3 and 4), although the percentage of broods
with 2-3 chicks has also declined in the remain-
ing parts of Sweden (Figure 1). For South Sweden
however, impaired light penetration might have
strengthened any impact on the chick survival
caused by any other factor.

Due to the fact that there were no unambiguous
indications that the abundance of fish or changed
light conditions might have affected the survival of
chicks, exposure to mercury deserves further atten-
tion. This issue has been extensively studied with
reference to Common Loon in North America (e.g.
Scheuhammer et al. 2007). Studies in captivity of
Common Loon chicks exposed to various levels
of methylmercury injected in eggs or in the diet
provided to chicks indicate that exposure to levels
likely to occur in nature have consequences on the
chicks’ behavior (Kenow et al. 2010, 2011).

For Sweden, higher concentrations of mercury
were found in Black-throated Diver eggs from pairs
fishing in lakes affected by acidification during the
1980s and 1990s, compared with other lakes al-
though the concentrations were judged to be below
the level where there was a risk of any impact on
reproduction (Eriksson & Lindberg 2005).

Current information about mercury levels in
muscle tissue samples from Perch collected in
freshwater lakes in Sweden indicate median values
of 0.14 ppm in small-sized fish, primarily feed-
ing on plankton, 0.20 ppm in medium-sized fish
of 12—18 cm length and 0.34 ppm in larger Perch
that primarily predate on other fish (Akerblom &
Johansson 2008). These figures should be related
to indications of a 50% reduction in the productiv-
ity of Common Loon at a mercury level of 0.21
ppm in fish and a complete failure in production
at 0.41 ppm (Burgess & Meyer 2008). Further-
more, benchmarks for screening various levels of
risks of behavioural aberrations and impaired or
failed reproduction in Common Loon have been
proposed at the levels of 0.1, 0.18 and 0.4 ppm,
respectively (Depew et al. 2012). Earlier studies
have also shown an impaired reproduction in Com-
mon Loon that has been linked to mercury levels of
0.3-0.4 ppm in the prey fish (Barr 1986). It is thus
very likely that Black-throated Divers breeding in
freshwater lakes in Sweden have been exposed to

mercury at levels where the risk of reproductive
impairment cannot not be excluded, even if it is
unclear about any trends in the concentrations of
methylmercury in Perch caught in Swedish lakes
(Danielsson et al. 2011, Miller et al. 2013). Thus,
and although this study does not provide any final
conclusions about the reasons behind any reduced
survival of Black-throated Diver chicks, it never-
theless indicates that risks related to exposure to
mercury should be prioritised for further research.
High mercury levels in the environment have
been an issue of concern for more than fifty years.
Initially, the problems were related to the use of
mercury in fungicides in agriculture and in the pulp
industry, and as far back as the 1960s high levels
of methylmercury in fish was reported (e.g. Joh-
nels et al. 1967, Ackefors 1971 with reference to
Sweden). With the successful restriction of the use
of mercury as fungicide-treatment, this source has
been kept under control. More recently, focus has
been directed towards the exposure of freshwater
organisms to mercury that can be traced to airborne
pollutants, emissions from fossil fuels and leaching
of mercury deposited in terrestrial environments
into aquatic habitats (e.g. Skyllberg 2003, Evers et
al. 2007). In single lakes, the content of mercury
in fish is related to a complex of factors, of which
water chemistry and land-use in the catchment area
are the most important. Studies in North America
suggest that the risk for top predators is substantial
in nutrient-poor lakes, with pH values below 6.0
in combination with low alkalinity and high con-
tents of dissolved organic carbon (Driscoll et al.
2007, Evers et al. 2007). With reference to these
indicators, almost 10% of the Black-throated Diver
breeding lakes and more than 30% of the fishing
lakes used by Red-throated Diver have been judged
to be at risk for high exposure to methylmercury
related to leaching from forest and wetland habitats
in the catchment areas (Eriksson & Paltto 2010).

Proposal for further actions

A main conclusion from this study is that risks re-
lated to exposure to mercury should be prioritised
in the management of fish and bird populations in
freshwater lakes in Sweden. The decreased percent-
age of broods with 2-3 chicks may indicate an en-
vironmental disturbance with wider implications,
bearing in mind that mercury concentrations in
Perch exceed the current EU environmental quality
standard (EC Directive 2008/105/EC, http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=01J:
L:2008:348:0084:0097:EN:PDF, see also Miller et
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al. 2013) in many Swedish freshwater lakes, and

that concentrations exceed limits proposed for hu-

man consumption in single lakes (Danielsson et al.

2011). The absence of any public debate about the

quality of freshwater fish, as food both for humans

and birds, in contrast to the discussions on the same
issues during the 1960s and 1970s is both remark-
able and worrying.

However, there is room for initiatives, which
might include:

» Complementary collection and analyses of eggs
of Black-throated Diver, bearing in mind that no
analyses of eggs collected after 1997 are avail-
able making it impossible to investigate any re-
cent trends.

 Establish a standardised monitoring of the mer-
cury concentrations in Black-throated Diver
eggs, under strictly supervised conditions in or-
der to avoid any negative impact on the breed-
ing performance. This should make it possible to
better monitor any impact on top predators in the
freshwater ecosystems, humans as well as divers
and other fish-eating bird species, being exposed
to methylmercury via the intake of fish. Studies
of Common Loon in North America indicate that
eggs, feathers and blood samples are good indi-
cators of geographical patterns and trends in the
bioavailability of methylmercury for top preda-
tors in freshwater habitats (e.g. Evers et al. 2003,
2008). Furthermore, such a project is in line with
a proposal in a recent review of the national con-
taminant monitoring in aquatic habitats in Swe-
den, e.g. to prioritise surveys of concentrations
and impact on top predators in freshwater envi-
ronments (Naturvardsverket 2014).

* Continued efforts to reduce the use of fossil fu-
els, with reference to North American studies
that also indicate that local and regional restric-
tions may provide positive effects (Driscoll et al.
2007).

 Better understanding of the local and regional
impact on single lakes by forestry and other
kinds of land use in the catchment area (e.g.
Bishop 2013), to make it possible to draft recom-
mendations for foresters and other stakeholders
on how to adjust land-use in order to minimise
the local impact on freshwater habitats. On the
basis of current knowledge, the relevant public
authorities should consider developing practical
advice.

This paper has focused on the impact of various
factors that might be operating during the breed-
ing season, although exposure outside the breeding
areas, e.g. during migration and the winter, may
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also affect the breeding performance, as has been
shown for Red-throated Divers in Alaska (Schmutz
et al. 2009). Verified reduction in reproductive suc-
cess may be a combined effect of exposure to vari-
ous kinds of elements, at different sites and times
of the year.
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Sammanfattning

Det europeiska bestandet av storlom (utanfor Ryss-
land) bestar av ungefdar 22 000 par och av dessa
héckar omkring 98% i Sverige, Finland och Norge.
Darfor ar storlommens europeiska framtid i hog
grad beroende av hur arten forvaltas och utveck-
las i de nordiska linderna. Mot bakgrund av detta
och i kombination med farhagor for en 14g ungpro-
duktion tog Sveriges Ornitologiska Forening och
Svenska Naturskyddsforeningen 1994 ett gemen-
samt initiativ genom att starta upp Projekt LOM.
En huvuduppgift har varit att initiera och samordna
ett faltarbete med syftet att folja hickningsutfallet
for bade storlommen och smalommen.
Storlommen livnér sig till storsta delen pa fisk
och den hickar framst vid néringsfattiga klarvat-
tenssjoar med en iregel gles och artfattig fiskfauna.
Aven ungarna matas foretridesvis med fisk, men
ocksd med vattenlevande insekter under de for-
sta levnadsveckorna. Bytesfisken hdamtas i regel i
héckningssjon, till skillnad frén smalommen som
hédckar vid smé och ofta fisktomma tjarnar och go-
lar och hamtar bytesfisk till ungarna i storre klar-
vattenssjOar — eller i havet vad géller smalommar
héckande utefter Norrlandskusten — pa ett pendel-
avstand upp till ndrmare 10 km, ibland ldngre.
Under de senaste 20 aren har det gatt ganska
bra for det svenska storlomsbestdndet. I hela
landet har ungproduktion legat pd en niva som
beddmts balansera den arliga dodligheten, utan
nagon langsiktig tidstrend. Resultat fran Svensk
Fageltaxering antyder en langsiktig 6kning av be-
standets storlek sedan mitten av 1970-talet, 4ven
om trenden kanske har planat ut under senare éar.
For smélommen &r situationen mer bekymmer-
sam, med en ungproduktion som beddmts ligga
under nivan for att kompensera for den arliga
dodligheten i landets mellersta och sddra delar.
En sammanfattning av de tvd lomarternas hick-
ningsutfall i landet under en 20-arsperiod, fran
1994 och framat finns i SOF-BirdLife’s arsbok



“Fagelaret 2013”; http://www.projekt-lom.com/

Projekt. LOM.FAR.2013.pdf.

Den hir artikeln fokuseras pa storlommen. For
dven om nivaer och trender i hdckningsutfallet och
bestandets numerér inte ger anledning till akuta be-
kymmer, finns det ett orovickande delresultat efter
tvd decenniers inventeringsarbete; att procentan-
delen ungkullar med 2—-3 ungar har minskat sedan
mitten av 1990-talet (Figur 1). Resultatet kan vara
en indikation pé att ungarnas dverlevnad har for-
samrats. Lommarna ldgger i regel tva dgg (sdllan
tre dgg) och oftast kldcks bada dggen, men det &r
vanligt att bara en av ungarna dverlever tills den
blir flygg. Vi vet sedan tidigare man att storlom-
sungarnas Overlevnad till stor del 4r beroende pa
hur fordldrafaglarna lyckas med att fanga bytesfisk
till dem. Dérfor finns det anledning att anta att en
forsémrad ungéverlevnad kan vara kopplad till {6r-
dldrarnas mojligheter att hitta fisk till ungarna eller
fodans kvalitet.

Tre tédnkbara (och kanske overlappande) forkla-
ringar till att ungarnas ¢verlevnad kan ha forsam-
rats har undersokts:

o Férdndrad tillgang pd bytesfisk: Den ndarmast till
hands liggande forklaringen &r kanske att fiskbe-
standen kan ha glesats ut och att fédounderlaget
blivit simre. Fragan undersoks narmare, pa basis
av provfiskedata fran sjoar dir vi inom Projekt
LOM har kunnat faststilla regelbunden fore-
komst av storlom under perioden 1994-2013.

o Férdndrade ljusforhdllanden i sjdarna: 1 manga
sjoar har miangden humusédmnen 6kat och ljus-
forhdllandena fortlopande forsdmrats under
senare ar, sjoarnas har “brunifierats”. Det finns
olika uppfattningar om orsaken till denna ut-
veckling, t.ex. en forvintad effekt av att manga
forsurningspaverkade sjoar har aterhdmtat sig,
eller en klimatbetingad paverkan kopplad till sti-
gande temperaturer. Oavsett orsak kan detta ha
paverkat forutsédttningarna for lommarnas fiske.
Lommarna &r s.k. visuella predatorer, dvs. att de
lokaliserar fiskbytena med synen. Storlommens
upptrddande i olika sjoar dr kopplad till ljusfor-
hallandena i vattnet, och ungarnas &verlevnad
gynnas bland annat av goda siktforhéllanden.
Hér undersdks om det har skett nagra fordnd-
ringar i ljusforhallandena i sj6ar dér vi inom Pro-
jekt LOM har kunnat faststélla regelbunden fo-
rekomst av storlom under perioden 1994-2013.

» Exponering for kvicksilver: Lommarna &r topp-
konsumenter i sdtvattenssystemen och darfor
kan man forvinta sig att de dr sarbara for ex-
ponering av kvicksilver och andra miljégifter
som ackumuleras i ndringskedjorna. Uppgifter

om att halterna av kvicksilver i insjofisk ater
har stigit sedan 1990-talet, efter en successiv
minskning sedan 1960-talet, fick for nigra ar
sedan en viss uppmirksamhet, men bedomning-
arna har reviderats under senare ar. Vidare var
informationen i forsta hand baserad pa under-
sokningar av gidda, medan det for storlommens
del ar mera relevant att studera abborre, som i
manga sjoar ar den viktigaste bytesarten. Men
ocksa for abborren 4r trenden svar att bedoma,
och ndgot motstridiga beddémningar har publice-
rats under senare ar. Har har fragan behandlats
diskussionsméssigt genom att information om
kvicksilverinnehéllet av abborre i svenska sjdar
har relaterats till beddmningar om risknivaer i
nordamerikanska undersékningar av den nérbe-
slaktade arten svartnébbad islom som i USA och
Kanada aterfinns i liknande miljéer som dar vi
triaffar pa storlommen.

Material och metoder

Pa basis av de arliga inventeringarna beréknades
ungarnas 6verlevnad som procentandelen ung-
kullar med 2-3 stora ungar”, vilket anvidndes som
index péa Overlevnaden till dess de blivit flygga.
Med “stora” ungar avses ungar som dr minst halv-
vuxna och att sannolikheten att bli flygg &r ganska
stor.

I det material som samlats in av Projekt LOM
under 20-drsperioden 1994-2013 finns uppgifter
om hickande eller stationdra par av storlom for
atminstone ett ar fran drygt 2350 sjoar, eller nér-
mare 10% av landets cirka 24 000 sjdar storre dn
0,1 km? For att sdkerstélla att avstimningar mot
databaser for provfisken och information om ljus-
forhallanden bara innefattat sjdar med regelbunden
forekomst av storlom har urvalet av sjoar begrin-
sats till sadana med uppgift om hiackande eller sta-
tiondra par under minst fem ar under den aktuella
perioden. Narmare 500 sjoar, eller ungefdr 2% av
landets sjoar storre dn 0,1 km?, uppfyllde det krite-
riet och for 153 av dessa fanns anvéndbar informa-
tion om fiskforekomst och/eller ljusforhallanden
(detaljer i appendix A). Resultaten har redovisats
dels separat for Gotaland, Svealand och Norrland.

Bedémningar om fiskférekomsten har gjorts med
ledning av provfiskeresultat inom nationell och
regional miljodvervakning, som finns samlade i
databasen NORS (NatiOnellt Register for Sjoprov-
fisken, http://www.slu.se/sjoprovfiskedatabasen),
for perioden 1994-2013. Medelantalet fiskar per
nétanstringning anvindes som ett relativt matt pa
fiskforekomsten, och for att undersoka eventuella
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fordndringar gjordes parvisa jamforelser av resul-
taten fran provfisken i samma sjoar under 10-ars-
perioderna 1994-2003 och 2004-2013. Resultaten
har redovisats dels for totalfangsten, dels separat
for abborre, mortartad fisk, laxartad fisk och gddda.
Uppdelningen betingades bland annat av att ung-
produktionen hos storlommen é&r korrelerad till fo-
rekomsten av abborre men inte till andra fiskarter.
Skilet till dven att redovisa fangsterna av fisk min-
dre &n 22 cm var att lomungarna sillan kan hantera
storre fiskbyten. Gddda undersoktes for att kunna
beddma om predationstrycket pa sméd och nyklack-
ta lomungar har fordndrats, och dd man i tidigare
undersokningar har noterat att predation av giaddor
kan paverka 6verlevnaden av lomungar och andun-
gar. Uppgifter frdn minst ett provfiske vardera un-
der perioderna 1994-2003 och 2004-2013 fanns
for 40 sjoar i Gotaland och 10 sjoar i Svealand.
Diremot fanns anvédndbar information for bara en
sjo 1 Norrland, varfor analyser bara har gjorts for
Géotaland och Svealand (detaljer i appendix B).

For information om Jjusforhdllandena har i for-
sta hand data fran den nationella miljodvervak-
ningens riksinventering av sjoar och vattendrag
anvénts. Inom ramen for detta program har ett stort
antal sjoar undersokts fran 1970-talet och framat.
Resultaten ér tillgédngliga via en databas vid Insti-
tutionen for vatten och milj6 vid Sveriges Lant-
bruksuniversitet,  http://infol.ma.slu.se/db.html.
For att undersoka eventuella fordndringar gjordes
parvisa jdmforelser av métningar under perioderna
1994-2003 och 2004-2013 i samma sjoar. I forsta
hand har ljusférhallandena bedémts utifran absor-
bans, som &r ett matt pd genomsldppligheten av ljus
i vattnet. Ljusforhallandena péverkas i forsta hand
av méngden 10st organsikt material och grumlig-
heten. I den svenska miljodvervakningen anvinds
absorbansen av ljus vid vagldngden 420 nm som ett
standardiserat matt. En for 6gat pataglig brunférg-
ning av vattnet upplevs vid en absorbans pa unge-
far 0,2 420/5. Information om absorbans for pe-
rioderna 1994-2003 resp. 2004-2013 fanns for 70
sjoar i Gotaland, 43 sjoar i Svealand och 11 sjoar i
Norrland. Parallellt har dven tillgéingliga uppgifter
om siktdjup anvints, pa basis av information fran
22 sjoar i Gotaland, 7 sjoar i Svealand och bara en
sjo i Norrland.

Problematiken kring kvicksilverhalter i fisk och
storlomsdgg har behandlats diskussionsmassigt
och med referenser till tidigare rapporter om kvick-
silverinnehdllet i lomégg och insjofisk.
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Resultat

Resultaten kan sammanfattas, som foljer:

* Procentandelen ungkullar med 2-3 stora ungar
har minskat i hela landet under perioden 1994—
2014 (Figur 1), vilket indikerar en forsdmrad
overlevnad bland ungarna tills de blivit flygga.

* Det finns inga indikationer pa att forekomsten av
fisk har patagligt fordndrats i storlommens héck-
ningssjoar 1 sddra och mellersta Sverige, dven
om provfiskeresultaten antyder avsevirda fordnd-
ringar i enstaka sj6ar och bortsett fran minskad av
forekomst av mortartad fisk i sjoar i Svealand (Ta-
bell 1, Figur 2, detaljer i appendix B). Resultaten
ar likartade, vare sig man ser till de totala fang-
sterna eller enbart till smévuxen fisk (<22 cm).

» Bade absorbans- och siktdjupsvirdena visar att
ljusforhallandena har forsdmrats i storlomssjo-
arna i Gotaland sedan mitten av 1990-talet, men
att det inte har varit nagra liknande forandringar
i Svealand och Norrland. Absorbansen har 6kat
signifikant och med i genomsnitt 16% i sjdarna i
Gotaland, medan den legat pa samma nivéa under
hela 20-arsperioden 1994-2013 i Svealand och
Norrland (Tabell 2, Figur 3, data for enskilda
sjoar i appendix C). Siktdjupet visar en liknande
tendens, en genomsnittlig minskning med 23%
fran 3,9 m till 3,0 m i G6taland sedan mitten av
1990-talet, medan det legat pa kvar samma niva,
3,5-3,6 m, i Svealand (Tabell 2, Figur 4, data for
enskilda sjoar i appendix C).

Diskussion

Man kan alltsa utga fran att den minskade ande-
len ungkullar med 2-3 stora ungar indikerar en
forsdmrad Gverlevnad bland storlomsungarna. Att
denna utveckling atminstone inte hittills har resul-
terat i en minskad ungproduktion bedéms bero pa
att det ar héndelser under ruvningen, sasom preda-
tion och dversvimmade bon efter stigande vatten-
stand, som i forsta hand péverkar hackningsutfal-
let. Dérfor kravs det en ganska omfattande 6kning
av ungarnas dodlighet innan detta slér igenom i ett
forsdmrat hackningsresultat. Men sjélvfallet kan
indikationerna p& en minskad andel ungkullar med
2-3 ungar inte negligeras, for om trenden fortsét-
ter kan naturligtvis ocksa ungproduktionen paver-
kas pé sikt. Vidare kanske forsdmringen indikerar
en mer omfattande miljostorning i flera av landets
sjoar.

Det finns emellertid inga indikationer pa att den
minskade andelen ungkullar med 2-3 ungar kan
direkt kopplas till forandringar i fiskférekomsten.



Speciellt bor man notera att forekomsten av ab-
borre inte har fordndrats (Tabell 1, Figur 2), mot
bakgrund av att storlommens hickningsutfall i tidi-
gare undersokningar har visat sig vara kopplad till
forekomsten av abborre medan man inte har funnit
nagra korrelationer mellan ungproduktionen och
forekomsten av dvriga fiskarter. Det finns inte hel-
ler nagon indikation pa att forekomsten av gadda
har fordndrats sedan mitten av 1990-talet, sa det ar
knappast troligt att predationstrycket frén gidda pa
sma och nyklackta ungar har férandrats.

Det dr ocksa tveksamt om fordndrade ljusfor-
héllanden har varit en huvudorsak. Forsdmrade
ljusforhdllanden har pdvisats i hdckningssjoarna i
Géotaland men inte 1dngre norrover (Tabell 2, Figu-
rerna 3 och 4), trots att andelen ungkullar med 2-3
ungar har minskat dven i Svealand och i Norrland
(Figur 1). Vad giller Gotaland kan forsamrade ljus-
forhallanden mojligen ha forstarkt en paverkan pa
ungarnas Overlevnad som primért har orsakats av
ndgon annan faktor.

Eftersom det inte finns nagra entydiga indika-
tioner pa att fiskforekomsten eller dndrade ljus-
forhallanden har paverkat andelen ungkullar med
2-3 ungar bor fokus riktas mot exponeringen for
kvicksilver. Problematiken har uppmérksammats
i atskilliga undersokningar avseende bland annat
svartndbbad islom i Nordamerika. Vad géller svens-
ka forhallanden noterade man under 1980- och
1990-talen forhojda halter i storlomsdgg insamlade
vid hdckningssjéar som varit forsurningspaverka-
de, men halterna bedomdes ligga under den niva
dér man riskerar en pdverkan pa reproduktionen.

Eftersom abborren dr storlommens viktigaste
bytesfisk i manga sjoar finns det anledning att se
nidrmare pa hur arten exponeras for kvicksilver i
svenska sjoar. Abborrar upp till en storlek av ca 12
cm livnér sig 1 huvudsak av plankton medan fiskar
storre dn 18 cm &r “rovfiskar” som livnér sig pa
annan fisk. I en rapport publicerad av Institutionen
for miljoanalys vid Sveriges Lantbruksuniversitet
2008 redovisade man bland annat att medianvérdet
hos smavuxna och planktonédtande abborrar insam-
lade i slutet av 1990-talet och borjan av 2000-talet
var 0,14 mg/kg vatvikt, jamfort med 0,20 mg/kg
vatvikt for abborrar i storleksintervallet 12—-18 cm
och 0,34 mg/kg vatvikt for mer storvuxen abborre.
Detta ska stéllas i relation till resultat fran norda-
merikanska undersokningar av svartnibbad islom,
dér man bedomt att reproduktionen kan reduceras
med ca 50% nér bytesfisken har en kvicksilverhalt
pa 0,21 mg/kg vatvikt och att den totalt kan slas
ut ndr bytesfisken nér en kvicksilverbelastning av
0,41 mg/kg vatvikt. Med avseende pa risk for be-

teendestorningar samt nedsatt eller utslagen repro-
duktion hos svartndbbad islom har man i nordame-
rikanska studier foreslagit riktviarden pa 0,1, 0,18
respektive 0,4 mg/kg vatvikt i bytesfisken. Aven
om tidstrenden vad géller kvicksilverinnehallet i
abborre dr svar att bedoma &r det dnda tydligt att
storlommens exponering for kvicksilver i svenska
sjoar under de senaste artiondena har legat pd en
niva ddr man inte kan utesluta reproduktionsstor-
ningar. Sjélvfallet tillater inte den hér studien nagra
slutgiliga beddmningar om just exponering for
kvicksilver dr en huvudorsak till den minskade an-
delen kullar med 2—3 ungar, men resultaten pekar
pa att kvicksilverspéret bor prioriteras for fortsatt
forskning.

Kvicksilvret och dess effekter har uppmérksam-
mats i miljdarbetet under mer dn ett halvsekel. De
forsta kvicksilverlarmen pa 1960-talet var kopp-
lade till anvéndningen i bl.a. bekdmpningsmedel,
men i takt med att begrdnsningar genom forbud
och regleringar har fatt genomslag har uppmaérk-
samheten under senare artionden riktats mot de-
positionen av luftburet kvicksilver p&d mark och i
vatten. Genom anvédndningen av fossila brinslen
tillfors atmosféren kvicksilver som kan transporte-
ras Over langa avstdnd innan det tvittas ut genom
nederbord eller faller ned som torrdeposition. Over
aren och értiondena har det byggts upp en “pool”
av deponerat kvicksilver, bundet till skogs- och
torvmark samt sjosediment. Harifran frigors kvick-
silver till yt- och grundvatten, och det blir dérige-
nom tillgdngligt for fisk och andra vattenlevande
organismer, i huvudsak som fettldsligt och ddrmed
biotillgdngligt metylkvicksilver. Kvicksilvret kan
alltsa sparas till anvandning av fossila brénslen,
men lokalt paverkas ocksa urlakningen till yt- och
grundvatten av markanvéndningen och hur skogs-
bruket bedrivs, och effekterna kan variera lokalt pa
ett ganska svarforstaeligt stt.

Saledes paverkas kvicksilverinnehallet i fisk i en
enskild sjo pa ett ganska komplicerat sitt av vatten-
kemin savél som markforhallanden och markan-
véandningen i tillrinningsomradet. I nordamerikan-
ska undersokningar har man beddmt att risken for
bioackumulering av metylerat kvicksilver ar storst
i néringsfattiga och ldgproduktiva sjoar, med pH-
vérden under 6,0 i kombination med lag alkalinitet
och hoga halter av 16st organiskt material. Inom
Projekt LOM har vi bedomt att kanske 10% av lan-
dets hickningssjoar for storlom och mer &n 30% av
fiskesjoarna for sméilom kan vara sarbara for ex-
ponering av kvicksilver som ldckt ut fran kringlig-
gande skogs- och myrmarker och metylerats.
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Vad gora? — ny kunskap och praktiska dtgdrder

En slutsats fran den hér studien &r att risker koppla-
de till exponering for kvicksilver bor ges en central
plats i forvaltningen av landets insjoar med deras
fisk- och fagelbestand. Och det finns en hel del man
kan gora, bade vad géller fortsatta undersokningar
och praktiska insatser. Aven den som inte upple-
ver fagelskyddet som prioriterat bor dnda inse att
den minskade andelen ungkullar med 2-3 ungar
kanske indikerar en mer omfattande miljostorning.

I ett stort antal svenska insjoar har abborren idag

sa hoga kvicksilverhalter att de dverskrider EU:s

direktiv om vattenkvalitetsnormer, och i vissa fall
har den bedémts vara olamplig som ménniskofoda.

Det dr bade forvanande och oroande att vi idag inte

uppmirksammar insjofiskens kvalitet, bade som fa-

gel- och méinniskofdda, pa liknande sitt som i den
kvicksilverdebatt vi hade pa 1960- och 1970-talen.
Ett fortsatt arbete kan bland annat innehalla:

» Kompletterande insamling och analys av stor-
lomsdgg. Tyvérr saknas analysresultat fran dgg
insamlade efter 1997, sa det finns inget underlag
for att beddma om halterna har fordndrats under
senare 4r.

+ Komplettera miljodvervakningen med analyser
av kvicksilverhalter i storlomsédgg, baserad pa
en strikt kontrollerad insamling utford pa ett sétt
sa att inte hdckningsutfallet pdverkas. D4 kan vi
bittre belysa hur toppkonsumenter, storlom sé-
vil som ménniska, exponeras av kvicksilver via
intaget av insjofisk. I nordamerikanska under-
sokningar har man visat att resultat baserad pa
rutinartad insamling och analys av dgg, fjadrar
eller blodprover fran svartnidbbad islom utgor
goda indikatorer pa bade geografiska skillnader
och tidsméssiga trender i tillgéngligheten for me-
tylerat kvicksilver for toppredatorer i sotvattens-
miljoer. I Naturvardsverkets nyligen publicerade
6versyn av nationell akvatisk miljodvervakning
(Naturvardsverkets rapport nr 6627) pekar man
bland annat pa vikten av fortsatta analyser av hur
toppkonsumenter i sdtvattensmiljoer exponeras
for olika miljogifter.

» Fortsatta anstrdngningar att begrénsa forbréin-
ningen av fossila brianslen. Resultatet fran nord-
amerikanska modelleringsstudier visar att dven
begransningar av lokala och regionala utslédpp
kan ge positiva effekter.

 Bittre forstaelse om hur skogsbruk och annan
markanvindning i tillrinningsomradena paver-
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kar den enskilda sjon, sd att man kan ta fram
rekommendationer till markdgare och skogsbru-
kare om hur markanvindningen kan anpassas,
med syftet att minska negativ miljopaverkan pa
sjoar och vattendrag. Berérda myndigheter bor
Overviga att ta fram instruktioner och allménna
rad pa basis av den kunskap som redan finns.
Men édven om de indicier vi har idag pekar pa
att kvicksilverexponeringen pa hiackningsplatserna
maste studeras ndrmare ska man inte utesluta att
lommarnas héckningsutfall ocksé kan paverkas av
exponering utanfor hidckningssjdarna och under
flyttning eller dvervintring. Exempelvis har man
for smalommar héckande i Alaska kunnat rela-
tera ett forsdmrat hdckningsutfall och minskande
populationsstorlek till exponering for PCB i ma-
rina dvervintringsomraden i syddstra Asien. Men
man att stilla frigan om eventuell exponering i
héckningsomradena i motsats till vad féglarna
kan utséttas for under flyttning och dvervintring
ar knappast meningsfullt — observerade reproduk-
tionsstorningar kan vara en kombinerad effekt av
exponering av olika dmnen, pd skilda platser och
under olika tider pa éret.

Tack

Studien har tagits fram inom ramen for Projekt
LOM, som under perioden 1994—1999 drevs ge-
mensamt av Svenska Naturskyddsforeningen och
Sveriges Ornitologiska Forening och dérefter som
en fristdende ideell forening. Uppgifterna om lom-
marnas hiackningsresultat har samlats in genom ett
omfattande ideellt arbete. Totalt har sedan starten
1994 6ver 400 personer medverkat under minst ett
ar, och under senare &r har ungefar 140 personer
deltagit. Informationen har kompletterats med av-
stémningar mot Artportalen, https://www.artpor-
talen.se/. Over &ren av ekonomiska bidrag bland
annat erhallits fran Alvins Fond och Virldsnatur-
fonden-WWF.

Uppgifter om vattenkemiska forhallanden har i
forsta hand hdmtats fran den nationella miljodver-
vakningens riksinventering av sjoar och vattendrag
via hemsidan for Institutionen for vatten och miljo
vid Sveriges Lantbruksuniversitet (http://infol.
ma.slu.se/db.html), och information om fiskbe-
standen i de undersokta sjéarna har erhallits via
databasen for provfiske i sjoar (http://www.slu.se/
sjoprovfiskedatabasen).



Appendix A. Breeding lakes for Black-throated Diver included in the present study
Hdickningssjoar for storlom som ingdr i den foreliggande studien.

Lake County Coordinates, Gill-net fishing| Absorbance | Transparency
Sjo Ldn RT 90 national grid Provfiske | Absorbans Siktdjup
Koordinater, RT 90 Appendix B |Appendix C | Appendix C
X Y

Ivsjon Skane 621669 141629 X X X
Store Damm Skéne 622349 135317 X X X
Lirkesholmssjon Skéne 624178 134911 X X
Immeln Skéne 624180 141251 X X X
Virsjo Skane 624606 135677 X X
Fedingesjon Skéne 625371 135680 X
Store Sjo Halland, Skéne,

Kronoberg 625762 135351 X X X
Orsjon / Goinge Skéne, Kronoberg 626148 138684 X X
Getsjon Kronoberg 626407 142157 X X
Femlingen Kronoberg 626855 141154 X
Hultebréien Kalmar 626971 149852 X X
Torvsjon Halland 628971 132894 X
Bolmen Kronoberg, Jonkoping,

Halland 629511 136866 X
Stensjo / Madesjo Kalmar 630748 150410 X
Helgasjon Kronoberg 630764 143570 X
Knobesholmssjon Halland 631164 131567 X X
Vidostern Kronoberg, Jonkoping 631841 138229 X
Hokasjon / Uppvidinge| Kronoberg 632741 148368 X X
Langen / Gillaryd Jonkoping 633118 140608 X
Alvasjon / Sibbarp Halland 633163 130461 X
Skérsjon / Dagsés Halland 633344 130068 X X
Bjorkasjo / Svartra Halland 634338 130484 X
Valasjon / Rolfstorp Halland 633503 130204 X X X
Hurven Jonkoping 633911 134035 X X X
Stora Iglasjon Jonkoping 633919 135973 X
Svarten Halland 634039 130685 X X
Hjirtaredssjon Halland 634154 131102 X
Stora Neten Halland 634378 130353 X X X
Skéllingesjon Halland 634467 129859 X
Norra Svansjon Vistra Gotaland 634451 133674 X
Barken Halland 634751 130909 X X
Sdvsjon / Arnasholm | Jonkdping 635030 135088 X X
Fegen Vistra Gotaland, Halland

Jonkoping 635040 133900 X
Skérsjon / Karl-Gustav| Halland 635198 130537 X
Mayjsjon Jonkoping 635334 135239 X X
Grysjon Vistra Gotaland 636289 134951 X
Linnesjon Jonkoping 636340 140067 X
Grumlan Jonkoping 639394 145583 X
Yttre Alvsjon Vistra Gotaland 636452 134376 X
Algsjon / Oxabick Vistra Gétaland 636479 132039 X
Stora Horredsjon Vistra Gotaland, Halland| 636512 129668 X X X
Stora Agnsjon Vistra Gotaland 636557 129896 X X
Oxasjon Vistra Gotaland 636696 131979 X
Lovsjo(n) / Forlanda | Halland 636911 129516 X
Sddra Trollsjon Jonkdping 637156 137940 X X
Kroksjon / Hestra Jonkoping 637189 136703 X X
Fagerhultasjon Jonkdping 637469 147319 X X
Lagmanshagasjon Vistra Gotaland 638014 136892 X X
Mycklaflon Jonkoping 638146 146910 X
Barredsjon Vistra Gotaland 638196 130695 X
Nommen Jonkdping 638280 144298 X
Gissen Kalmar 638315 150078 X
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Lake County Coordinates, Gill-net fishing [Absorbance |Transparency
Sjo Ldn RT 90 national grid Provfiske | Absorbans Siktdjup
Koordinater, RT 90 Appendix B |Appendix C | Appendix C
X Y
Skédrvingen Jonkoping 638429 144330 X
Fredriksdalasjon Jonkoping 638919 142813 X X X
Sodra Vixen Jonkoping 639017 144472 X X X
Frisjon Viistra Gotaland 639134 132882 X
Vistra Ingsjon Vistra Gotaland 639243 128795 X
Niéssjasjon Jonkoping 639313 147403 X
Storsjon / Viskafors Jonkoping 639330 132199 X
Hunsnésen Jonkoping 639412 145078 X
Finnsjon Vistra Gotaland 639565 128173 X
Yxsjon Viistra Gotaland 639716 128396 X
Treh6rningen /
Komosse Vistra Gotaland 639725 137271 X
Viaredssjon Vistra Gotaland 640086 131710 X
Hornasjon Viistra Gotaland 640473 129112 X
Assjon Jonkoping 640923 145019 X
Strangseredssjon Viistra Gotaland 640979 137287 X
Sandsjon / Hirryda Vistra Gotaland 640497 128906 X
Stora Sturven Vistra Gotaland 640619 129618 X
Lilla Harsjon Vistra Gotaland 640768 129380 X
Tvérsjon Viistra Gotaland 640773 129726 X
Vibosjon Vistra Gotaland 640980 130033 X
Uspen Viistra Gotaland 641068 129720 X
Vistra Ligern Ostergotland, Jonkoping | 641225 145772 X
Ommern Vistra Gotaland 641321 130445 X
Sélsjon Vistra Gotaland 641649 131981 X
Bréingen Vistra Gétaland,
JonkGping 641863 137912 X
Grosken Vistra Gotaland 642238 134651 X
Mullsjon Jonkoping 642253 138588 X
Sdven Vistra Gotaland 642608 132524 X
Straken JonkGping 642933 138293 X
Stora Ojasjon / Hokensas | Vistra Gotaland 643887 139802 X
Asunden Ostergotland 644635 149350 X
Jarnlunden Ostergdtland 645406 149164 X
Store-Viktor Viistra Gotaland 645919 127873 X
Viken Vistra Gotaland 649553 142029 X
Stora Holmevatten /
Kynnefjall Viistra Gotaland 651960 126392 X
Enaren Sédermanland 651974 159303 X
Skottbackatjarn Viistra Gotaland 653480 127241 X
Likstammen Sédermanland 656531 158389 X
Fjittersjon Stockholm 653600 162119 X
Sottern Orebro 654370 148479 X
Klammingen Sodermanland 655187 158633 X
Grindsjon Stockholm 655284 161919 X
Valsebotjirn Viistra Gotaland 655651 127926 X
Teen Orebro 655681 143519 X
Acksjon Sodermanland 655707 155934 X
Lilla Ulvattnet Vistra Gotaland 655830 127145 X
Gravdalssjon Viistra Gotaland 656749 127081 X
Stensjon / Tyresta NP | Stockholm 656419 164404 X
Lycksjon Stockholm 656550 163744 X
Arsjon Stockholm 656612 164132 X X
Stora Grytsjon Sodermanland 656828 154713 X X
Nishultasjon Sodermanland 656853 152800 X
Malmsjon Stockholm 656946 159871 X
Flaten Stockholm 657143 163427 X X
Bornsjon Stockholm 657245 160890 X
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Lake County Coordinates, Gill-net fishing| Absorbance | Transparency
Sjo Ldn RT 90 national grid Provfiske | Absorbans Siktdjup
Koordinater, RT 90 Appendix B_[Appendix C | Appendix C
X Y
Kullatrisket Stockholm 657424 165233 X
Fiskmyran Stockholm 657432 164889 X
Kvarnsjon /
Gustavsberg Stockholm 658026 164732 X
Aspvikstriasket Stockholm 658291 164891 X
Stora Le Vistra Gotaland,
Virmland 658500 127455 X
Trisksjon Stockholm 658943 163638 X X
Kolsjon Virmland 659895 131684 X
Lejondalssjon Stockholm 660523 160785 X
Nedre Hurr Virmland 660550 127332 X X
Téarnan Stockholm 660688 164478 X X X
Sirsjon / Alvestorp Orebro 660919 142948 X
Largen Stockholm 661084 165433 X
Gryten Viéstmanland 661786 151195 X
Viagsjon Vistmanland 661968 150929 X X X
Sor-Algen Orebro 662130 142921 X
Saxen Virmland, Orebro 662551 142470 X
Rénken Virmland 663277 130387 X
Norr-Algen Orebro 663298 143149 X
Virsbosjon Viéstmanland 663636 151645 X
Orlingen Orebro 663823 142444 X
Strandsjon Uppsala 663926 157720 X
Erken Stockholm 664060 165948 X
Osmaren Stockholm 664222 166844 X
Hosjon Uppsala 664693 163935 X
Ovra Hillen Dalarna 667086 146907 X
Storljusen Vistmanland 665508 153620 X
Villen Uppsala 666036 164166 X
Runn Dalarna 670563 148814 X
Holmsjon / Kappsjon | Dalarna 671301 138338 X X
Ovre Valsan Dalarna 672215 147386 X
Ojaren Gévleborg 672883 155647 X
Siljan Dalarna 673490 145597 X
Ronnhéllssjon-
Nyckelhéllsjon Dalarna 673719 136419 X
Tisjon Dalarna 676158 129183 X
Orsasjon Dalarna 676753 142029 X
Bodasjon Gévleborg 684897 151862 X
Annsjon Gévleborg 688945 156402 X
Ojen / Njurunda Visternorrland 690199 158016 X
Végsfjarden Visternorrland 698062 162600 X
Solumsjén Visternorrland 694401 161121 X
Lovsjon / Gallsiter Visternorrland 698203 161598 X
Mellan-Kroksjon Visternorrland 698404 157587 X
Lill-Akersjon Visternorrland 699356 161439 X X
Tavelsjon Visterbotten 710401 171080 X
Storavan Norrbotten 728786 160756 X
Hoétrasket / Bergndset | Norrbotten 728862 179131 X
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Appendix C. Absorbance and Secchi disc transparency, primary data for single lakes (number of samples in
parentheses)
Absorbans och siktdjup, primdrdata for enskilda sjoar (antal provtagningar inom parentes).

Lak Mean absorbance, f,, . Mean Secchi disc transparency
SJ% ¢ Absorbans, f,,, ., medelvirde Siktdjup (medelviirde) m
1994-2003 | 20042013 1994-2003 | 2004-2013
SOUTH SWEDEN GOTALAND

Ivosjon 0.059 (2) 0.054 (2) 4.5 (1) 4.0 (1)
Store Damm 0.173 (1) 0.301 (2) 1.5 (2) 0.9 (1)
Larkesholmssjon — — 1.7 (3) 1.8 (1)
Immeln 0.107 (1) 0.160 (2) 3.9(1) 2.9 (1)
Rossjon 0.077 (2) 0.100 (2) — —
Virsjo 0.040 (1) 0.085 (2) 2.9 (3) 3.6 (1)
Fedingesjon 0.316 (2) 0.335 (2) — —
Store sjo 0.208 (1) 0.698 (3) 1.7.(2) 1.2 (2)
Orsjon / Goinge 0.159 (2) 0.253 (2) — —
Getsjon — — 2.7(1) 2.8 (1)
Femlingen 0.236 (2) 0.124 (1) — —
Hultebrien — — 4.3 (3) 4.8 (1)
Asnen 0.133 (2) 0.103 (1) — —
Bolmen 0.116 (2) 0.254 (1) — —
Helgasjon 0.085 (2) 0.106 (1) — —
Knobesholmssjon 0.059 (1) 0.228 (2) — —
Hokasjon 0.114 (2) 0.197 (1) — —
Langen / Géllaryd 0.203 (2) 0.233 (3) — —
Skérsjon / Dagsés — — 8.5 (1) 5.2(1)
Valasjon / Rolfstorp 0.055 (2) 0.043 (2) 6.5(2) 4.6 (1)
Hurven 0.123 (2) 0.158 (2) 2.8(2) 2.6 (1)
Svarten — — 6.3 (2) 3.6 (1)
Stora Neten 0.037 (2) 0.030 (1) 10.5 (1) 6.8 (1)
Norra Svansjon 0.109 (2) 0.124 (1) — —
Barken — — 3.2 (1) 2.6 (1)
Sdvsjon / Arndsholm — — 3.5(1) 2.8 (1)
Fegen 0.155(2) 0.138 (1) — —
Majsjon — — 2.9 (1) 2.2 (1)
Grysjon 0.380 (2) 0.400 (1) — —
Yttre Alvsjon 0.200 (1) 0.220 (1) — —
Algsjon / Oxabick 0.060 (2) 0.050 (1) — —
Stora Horredsjon 0.059 (2) 0.018 (1) 6.6 (2) 4.7 (1)
Stora Agnsjon 0.102 (2) 0.114 (1) — —
Oxasjén 0.170 (2) 0.200 (1) — —
L6vsjo(n) / Forlanda 0.036 (2) 0.077 (2) — —
Sodra Trollsjon — — 2.0 (2) 1.5 (1)
Kroksjon / Hestra — — 1.8 (2) 1.2 (2)
Fagerhultasjon 0.171 (1) 0.055 (2) — —
Lagmanshagasjon — — 1.5 (1) 2.0 (1)
Mycklaflon 0.066 (2) 0.027 (1) — —
Barredsjon 0.210(2) 0.201 (3) — —
Gissen 0.051 (2) 0.051 (2) — —
Skéarvingen 0.047 (2) 0.059 (4) — —
Fredriksdalasjon 0.149 (2) 0.133 (1) 2.3(2) 2.0 (1)
Sodra Vixen 0.037 (2) 0.033 (3) 4.9 (1) 3.1(1)
Frisjon 0.165 (2) 0.200 (2) — —
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Mean absorbance, f, Mean Secchi disc transparency
Ig?{!(e Absorbans, f,,, ., medelvirde Siktdjup (medelviirde) m
o
! 1994-2003 | 20042013 19942003 | 20042013
Vistra Ingsjon 0.127 (2) 0.153 (1) — —
Néssjasjon 0.282 (2) 0.342 (3) — —
Storsjon / Viskafors 0.148 (2) 0.196 (1) — —
Hunsnésen 0.201 (2) 0.204 (2) — —
Finnsjon 0.115(2) 0.120 (2) — —
Yxsjon / Benareby 0.106 (2) 0.108 (1) — —
Trehorningen / Komosse 0.161 (2) 0.144 (1) — —
Viaredssjon 0.122 (2) 0.126 (1) — —
Hornasjon 0.180 (1) 0.039 (2) — —
Sandsjon / Harryda 0.085 (2) 0.090 (1) — —
Stora Sturven 0.108 (2) 0.040 (3) — —
Lilla Harsjon 0.079 (2) 0.094 (3) — —
Tvirsjon 0.038 (2) 0.079 (2) — —
Assjon 0.034 (2) 0.043 (3) — —
Strangsredssjon 0.245 (2) 0.267 (3) — —
Vibosjon 0.115(2) 0.110 (1) — —
Uspen 0.065 (2) 0.060 (1) — —
Vistra Ligern 0.060 (2) 0.092 (3) — —
Ommern 0.047 (1) 0.111 (2) — —
Sélsjon 0.096 (2) 0.134 (1) — —
Bringen 0.145 (2) 0.146 (3) — —
Grosken 0.141 (2) 0.123 (1) — —
Mullsjén 0.066 (2) 0.076 (3) — —
Saven 0.160 (2) 0.228 (1) — —
Stréken 0.094 (2) 0.138 (3) — —
Stora Ojasjon (Hokensas) 0.067 (2) 0.078 (3) — —
Jarnlunden 0.057 (1) 0.056 (1) — —
Store—Viktor 0.120 (2) 0.134 (1) — —
Viken 0.086 (2) 0.099 (2) — —
Stora Holmevatten / Kynnefjall 0.090 (1) 0.102 (2) — —
Skottbackatjdrn 0.075 (2) 0.060 (1) — —
Valsebotjarn 0.105 (2) 0.140 (1) — —
Lilla Ulvattnet 0.190 (2) 0.090 (1) — —
Gravdalssjon 0.039 (2) 0.019 (2) — —
Stora Le 0.048 (2) 0.050 (1) — —
SOUTH CENTRAL SWEDEN SVEALAND

Enaren 0.160 (2) 0.160 (2) — —
Likstammen 0.033 (2) 0.053 (1) — —
Fjéttersjon 0.068 (2) 0.042 (1) — —
Sottern 0.092 (2) 0.053 (1) — —
Klimmingen 0.050 (2) 0.041 (2) — —
Grindsjon 0.023 (2) 0.025 (1) — —
Teen 0.265 (2) 0.209 (2) — —
Acksjon (Axsjon) 0.146 (2) 0.122 (3) — —
Stensjon / Tyresta nationalpark — — 3.9 (10) 3.8 (7)
Lycksjon 0.155 (2) 0.204 (1)

Arsjon — — 3.503) 3.6 (8)
Stora Grytsjon — — 1.1 (1) 1.3 (1)
Nishultasjon 0.111 (2) 0.097 (2) — —
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Mean absorbance, f

> 7420/5

Mean Secchi disc transparency

ISJ?‘.]_(e Absorbans, f,,, ., medelvirde Siktdjup (medelviirde) m
4
! 1994-2003 | 20042013 19942003 | 20042013
Malmsjon 0.061 (2) 0.052 (2) — —
Flaten — — 5.4 (5) 6.0 (7)
Bornsjon 0.028 (2) 0.019 (1) — —
Kullatrasket 0.094 (2) 0.133 (1) — —
Fiskmyran 0.146 (2) 0.216 (1) — —
Kvarnsjon / Gustavsberg 0.062 (1) 0.042(1) — —
Aspvikstrisket 0.060 (2) 0.064 (1) — —
Trasksjon 0.059 (1) 0.068 (2) — —
Kolsjon 0.067 (1) 0.062 (1) — —
Lejondalssjon 0.037 (2) 0.022 (1) — —
Nedre Hurr — — 2.7 (1) 3.4 (1)
Téarnan 0.067 (1) 0.071 (2) 3.7(3) 2.8 (2)
Sirsjon / Alvestorp 0.039 (2) 0.041 (2) — —
Largen 0.028 (2) 0.021 (1) — —
Gryten 0.126 (1) 0.088 (1) — —
Vagsjon 0.091 (2) 0.093 (1) 4.0 (1) 4.5 (1)
Sor—Algen 0.095 (2) 0.092 (2) — —
Saxen 0.066 (2) 0.070 (2) — —
Rénken 0.069 (2) 0.117 (3) — —
Norr—Algen 0.124 (2) 0.160 (2) — —
Virsbosjon 0.051 (1) 0.078 (1) — —
Orlingen 0.213 (2) 0.188 (2) — —
Strandsjon 0.116 (1) 0.168 (2) — —
Erken 0.035 (2) 0.036 (2) — —
Osmaren 0.096 (2) 0.054 (1) — —
Hosjon 0.060 (2) 0.053 (1) — —
Storljusen 0.056 (2) 0.063 (3) — —
Villen 0.112 (2) 0.112 (2) — —
Runn 0.076 (2) 0.073 (2) — —
Holmsjon / Kappsjon 0.204 (1) 0.162 (1) — —
Ovre Valsan 0.077 (2) 0.067 (2) — —
Siljan 0.083 (2) 0.147 (1) — —
Ronnhallsjon—Nyckelhallsjon 0.176 (1) 0.113 (2) — —
Tisjon 0.089 (2) 0.080 (1) — —
Orsasjon 0.132 (2) 0.136 (2) — —
NORTH CENTRAL AND NORTH SWEDEN NORRLAND
Ojaren 0.131 (2) 0.137 (3) — —
Bodasjon 0.126 (2) 0.081 (1) — —
Annsjon 0.157 (2) 0.219 (1) — —
Ojen 0.101 (2) 0.153 (1) — —
Solumsjon 0.200 (2) 0.089 (3) — —
Viagsfiarden 0.043 (2) 0.040 (2) — —
Lovsjon / Gallsiter 0.117 (2) 0.121 (1) — —
Mellan—Kroksjon 0.183 (2) 0.270 (3) — —
Lill-Akersjon — — 4.2 (3) 3.5 (1)
Tavelsjon 0.026 (1) 0.031 (1) — —
Storavan 0.013 (2) 0.024 (2) — —
Hotrésket / Bergniset 0.044 (1) 0.036 (1) - —
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Numbers of Taiga Bean Geese Anser f. fabalis utilizing the western
and central flyways through Sweden during springtime 2007-2015

Antalet tajgasddgdss Anser f. fabalis som nyttjade den vistra och centrala
Jfhttviigen genom Sverige varen 2007-2015

ULF SKYLLBERG

Bean Geese Anser fabalis were counted at all known
spring staging sites in south-central Sweden within the
time window when geese migrating along the western
and central flyways had left their wintering grounds in
Denmark and southernmost Sweden, but before they had
crossed the Bothnian Bay to Finland. Reliable counts
were obtained for seven years 2007-2015: 57 000 in
2007, 55 500 in 2008, 49 300 in 2009, 46 900 in 2011,
47 400 in 2012, 53 900 in 2014, and 60 200 in 2015.
The increase between 2011 and 2015 was significant and
may be related to recently decreased hunting pressure in
Finland. Subtraction of an estimated 4000 Tundra Bean

Abstract

Geese Anser f. rossicus and addition of two small popu-
lations of Taiga Bean Geese Anser f. fabalis wintering in
the UK and in NW Jutland that were likely missed in the
counts, yielded a total estimate of 44 200-57 500 Taiga
Bean Geese utilizing the western and central flyways.
Based on these counts, combined with data on geese win-
tering east of the Baltic Sea, I estimate the world popula-
tion to 68 000 Taiga Bean Geese in 2015.

Ulf Skyllberg, Brdnnavigen 38, SE-90788 Umed, Swe-
den; e-mail: ulf-skyllberg@sek.slu.se

Received 26 February 2015, Accepted 28 October 2015, Editor: R. Ekblom

Introduction

The Taiga Bean Goose Anser f. fabalis breeds in the
taiga zone from Scandinavia to central Russia. The
most recent world population estimate reported in
the literature (Fox et al., 2010) is 63 000 individuals.
This estimate was stated to be based on mid-winter
counts, but no data were reported. Two years later, in
2012, Wetlands International reported a world pop-
ulation of only 40 00045 000 individuals (http://
wpe.wetlands.org), but without providing any pub-
lished results supporting this estimate. Because the
global population of the Taiga Bean Goose is small
and believed to have been declining since the 1990s,
when it was estimated to comprise 90 000—110 000
individuals (Nilsson et al. 1999), AEWA (Agree-
ment on the Conservation of African-Eurasian Mi-
gratory Waterbirds, http://www.unep-aewa.org) re-
cently upgraded the subspecies from a Column B,
category 1 to a Column A, category 3¢ population.
As a consequence, AEWA in 2013 launched an ac-
tion plan for the Taiga Bean Goose to quantify and
take measures to counteract the population decline.
At top of the AEWA agenda for monitoring actions
is the need to provide improved estimates of the size
of the global population, as well as of sub-popula-

tions of the Taiga Bean Goose.

In recent decades, the main wintering area of the
Taiga Bean Goose has been southernmost Sweden
and Denmark (Nilsson et al. 1999, Nilsson 2013).
It is well-established from observations of colour-
marked individuals that Bean Geese breeding in
Finland migrate along the central flyway (Figure
1) through south-central Sweden in spring and
autumn (Nilsson & Pirkola 1991, 1999, Pessa et
al. 2004, Nilsson 2011). Birds using the western
flyway along the Bothnian Bay (Figure 1), linking
staging sites in south-central and northern Sweden
(Skyllberg et al. 2008, 2009), breed in northernmost
Scandinavia and NW Finnish Lapland, as corrobo-
rated by data from colour-marking and satellite
tracking (Nilsson et al. 2010). Recent satellite and
colour-marking schemes further demonstrate that a
group of up to 400 Taiga Bean Geese wintering in
Scotland migrates via Denmark, southern Norway
and south-west Sweden to their breeding grounds
in the county of Dalarna in Sweden (http://scot-
landsbeangeese.wikispaces.com). Finally there are
two seemingly distinct groups of Taiga Bean Geese
wintering in northern Jutland. One group com-
prising approximately 1 200 birds (Nordjyllands
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L2

Figure 1. Wintering grounds (grey hatched), flyways (ar-
rows) and the spring staging area in south-central Sweden
(light green) where the counts reported in this study were
conducted.

Overvintringsomrdden (grdstreckade), flyttvigar (pilar) och
varrastomrddet i centrala delar av sédra Sverige (ljus gront)
ddr rdkningarna frdan denna studie utfordes.

Fugle 2013, 2014) winters in NW Jutland, and is
indicated to breed mainly in west-central Sweden
and across the border into Norway (Parslow-Otsu
1991, J. E. Ostnes, pers. comm.). Another group
of approximately 1500 birds winters in NE Jut-
land (Nordjyllands Fugle 2013, 2014) and recent
marking reveals that it migrates along the western
flyway through Sweden to breeding grounds in
northernmost Fennoscandia (O. Therkildsen, pers
comm.).

Taiga Bean Goose counts of the longest standing
(1977-2011) are autumn (October and November)
and mid-winter (January) counts conducted in Swe-
den (Nilsson 2013). There is substantial among-
year variability in these records, as demonstrated
by the five-year average of the October counts in
Sweden: 52 300, 46 400 and 61 500 in the periods
0f 1997-2001, 2002—-2006 and 2007-2011, respec-
tively (Nilsson 2013). The variation may partly be
due to fluctuations in the size of the population, but
other factors may also be involved. The counts are
restricted to only one country (Sweden) and the
dates for the counts are set in advance. Depending
on the weather conditions and timing of migration,
a variable proportion of the population may either
not have reached Sweden (during October counts),
or many geese may already have left the country
during cold spells (during November and January
counts). Another factor to consider when evaluat-
ing autumn counts is the effect of wind drift during
southbound migration. Because mass-migration of
Bean Geese during autumn regularly takes place in
connection with the passage of cold front systems
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and strong tailwinds, small variations in wind di-
rection between the NE and NW sectors may result
in shifts of the migration routes of the Taiga, as
well as of the Tundra Bean Goose Anser f. rossi-
cus, in east-west direction. In particular the influx
to Sweden of Tundra Bean Geese belonging to the
large (>600 000, Fox et al. 2010) population that
normally migrate east of the Baltic Sea, may vary
considerably among years. The inclusion of Tundra
Bean Geese in the Swedish autumn counts of Bean
Geese has recently been recognized as a source
of variability among years, especially in October
(Kampe-Persson 2011, Heinicke & de Jong 2013).

There are several arguments for spring counts
in south-central Sweden to represent more robust
estimates of Taiga Bean Goose populations migrat-
ing west of the Baltic Sea than autumn counts. The
most important advantage is that the vast majority
of the Taiga Bean Geese wintering in southernmost
Sweden and Denmark, and following the western
and central flyways to their breeding grounds, dur-
ing a short time-window (lasting for about one to
several weeks, depending on weather conditions)
are concentrated to a restricted geographical area
in south-central Sweden.

Following the methodology outlined in Skyllberg
and Tjernberg (2008), systematic spring counts
were conducted covering 44 major and a number of
minor sites during the period 2007-2015. Two of
these years (2010 and 2013) did not provide good
enough conditions for a reliable count. Here data
for the counts in the years 2007, 2008, 2009, 2011,
2012, 2014 and 2015 are reported. After correction
for the inclusion of an estimated number of Tun-
dra Bean Geese, and for the relatively few birds
remaining at their wintering grounds in Sweden
and Denmark and birds already reaching Norway
and Finland, the reported counts are suggested to
provide a robust estimate of the population(-s) of
Taiga Bean Geese utilizing the western and central
flyways through Sweden.

Materials and methods

Staging sites and counts

Bean Geese were counted at 44 major staging
sites (Figure 2) during spring 2007-2015. At 42
of the sites Bean Geese were counted at feeding
grounds, and at two sites (No. 2, Osten and No. 21,
Tékern) the geese were counted in early morning
during their flight from night roosts to the feeding
grounds. Counts at sites Osten and Takern have a



Figure 2. The 44 staging sites at which
spring counts were conducted. In Appen-
dix 1 the name of the sites and the number
of Bean Geese counted are listed for each
year. The larger symbols of No. 2 (Lake
Osten), No. 4 (Lake Kvismaren), No. 21
(Lake Tékern) and No. 28 (Skdraomradet)
indicate counts of more than 2 000 geese at
least six of the seven years.

De 44 rastplaster ddr varrdkningar utfor-
des. I Appendix 1 daterfinns namnen pd plat-
serna och antalet sddgdss som riknades
varje dr. Storre symboler for nr: 2 (Osten),
nr. 4 (Kvismaren), nr. 21 (Takern) och nr.
28 (Skaraomrddet) indikerar rdkningar
overskridande 2 000 gdss datminstone sex
av de sju dren.

history of several decades and were conducted on
weekend days involving tens of people to cover the
complete flight of geese from several roost sites in
these lakes. Each site had one appointed coordi-
nator, who was in charge of and summarized the
counts conducted by several counters. At most of
the sites the same persons were acting as coordina-
tors and counters all seven years. At sites hosting
less than 500-1000 geese, counts were commonly
conducted by only one person with many years of
experience of counting Bean Geese at that particu-
lar site. In addition to the 44 major sites, there were
a number of sites normally hosting between ~20
and 200 geese that were summarized for each coun-
ty. Like the major sites, these sites were all well-
known for decades to host staging Bean Geese but
in small and highly variable numbers among years.
At maximum, these small staging sites summed up
by county contributed 8% of the total count (2012)
but most years less than 5% (Appendix 1). The site
fidelity of Bean Geese is well-known and during
the nine years period of this study maximum five
sites hosting more than 50 Bean Geese, at which
there were no historic records of the species, were
identified. Thus, the error related to Bean Geese
overlooked at historically non-recognized sites is
considered very small and negligible in relation to
other uncertainties in the counts.

To get a reliable estimate of the complete west-
ern and central flyway populations, all sites were

counted during a limited time window when the
Bean Geese had left their wintering grounds in Den-
mark and Sweden, but before they had left Sweden
for Finland. To ensure this was the case, personal
contacts at wintering grounds in Jutland and the
UK and at spring staging sites in Finland were
complemented by observations made by numerous
ornithologists and reported at the web-based bird
observation systems of the Nordic countries: Den-
mark (www.dofbasen.dk), Norway (www.artsob-
servasjoner.no/fugle), Sweden (www.artportalen.
se) and Finland (www.tiira.fi). In Figure 3 data
from the county of Skane (wintering ground), Up-
pland (staging sites in the northern part of the area
in Figure 2) and Finland are illustrated for the year
2015. When the count was conducted (6—7 March)
only 80 Bean Geese remained in Skéne and the first
300 had reached SW Finland (in the area of Pori
where the first sightings are made every year of
birds taking the leap over the Bothnian Bay from
Sweden). Note that the number given for Skane
(and Denmark) represents the maximum num-
ber of Bean Geese (corrected for multiple reports
of the same geese) reported at or after the count
date in spring. This is to ensure that possible over-
looked groups of birds still lingering at wintering
sites were included in the spring count. Similarly,
data from Finland and Norway always involved the
maximum count (corrected for multiple reports of
the same birds) at or prior to the count date. Data
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Figure 3. Weekly reports of Bean Geese in 2015 from the
counties of Skane (wintering grounds in south Sweden) and
Uppland (spring staging sites), taken form the Swedish Spe-
cies Observation System (www.artportalen.se), and from the
Finnish Bird Observation System (www.tiira.fi). For Skéne
and Uppland observations from the third week of January
to the fourth week of April are included and for Finland
from the third week of January to the first week of April. For
simplicity all reported observations were summed (and thus
not corrected for double-counts) for 7-day periods and then
divided by the largest sum of any of the weeks to yield an
index from 0 to 1. The coordinated count at Swedish staging
sites was conducted 6-7 March (black arrow) when all but
80 Bean Geese had left Skane and 300 had reached Finland
(Table 1).

Veckorapporter for sddgdss 2015 frdan Skdne och Uppland,
tagna fran rapportsystemet Artportalen, samt fran Finland
fran det finska rapportsystemet. For Skane och Uppland in-
kluderas rapporter fran sista veckan av januari till fjdrde
veckan av april och for Finland fran tredje veckan av januari
till forsta veckan av April. Rapporterna dr summerade (utan
korrigering for dubbelrikningar) i 7-dagars perioder och
sedan dividerade med den hogsta veckosumman for att ge ett
index mellan 0 och 1. Den koordinerade rdkningen utfordes
6-7 mars (svart pil) da samtliga forutom 80 sddgdss hade
ldmnat Skdne och 300 hade ndtt Finland (Tabell 1).

Given for Denmark in Table 1 represents the sum
of Bean Geese observed in mainly NW Jutland and
Bean Geese reported from Norway were observed
in the southernmost part of the country.

In order to avoid overlooking birds in active mi-
grating between sites and to avoid double-counting
of geese at multiple sites, it was important to select
dates for counting when the turnover of geese at
staging sites was at a minimum. This was achieved
by selecting a period for the count with unfavour-
able weather conditions for active migration. The
size of the spring staging area in south-central
Sweden (Figure 1) is small enough to be affected
by the same weather system, with some time de-
lay in wind directions and precipitation, which are
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the two most important weather factors controlling
migration. The timing of weather systems creat-
ing SW tail-wind conditions ahead of incoming
low-pressure systems from the Atlantic Ocean at
intervals of approximately 4-7 days in principal
dictates the maximum pace of migration waves
of birds in spring. It is known from observations
along the western flyway of neck-banded geese and
by daily counts and information based on the fidel-
ity of typical flocks of geese using a particular area,
that the average length-of-stay is typically around
7—-10 days, but occasionally up to two weeks or
more (e.g. Skyllberg et al. 2013). Further, Bean
Geese migrating along the western flyway typi-
cally utilize the westernmost staging sites (mainly
No. 2 Osten and No. 4 Kvismaren) in south-central
Sweden and stay longer at these sites than geese
migrating along the central flyway. This is related
to the earlier snowmelt at sites situated along the
cost in SW Finland, as compared to the correspond-
ing sites in E central Sweden. Because of this the
central flyway to Finland is activated on average
7-10 days prior to the western flyway north of the
flyway divide in the counties of Vistmanland and
Uppland (Figure 1; Skyllberg et al. 2009). Some
marked geese are known to combine a stop in the
southern range with another stop at a site in the
northern part of the staging area in Figure 1, while
other individuals only use one major spring stop in
south-central Sweden any given year.

Based on the above information, a strategy was
adopted where counts were conducted under unfa-
vourable wind conditions, at least two and maxi-
mum four days after a significant migration event,
when the geese were destined to stay and feed. The
methodology obviously demands a large flexibil-
ity when to make the count. To ensure this, close
contact was kept between the author and all coor-
dinators, typically every second day to be able to
decide when to conduct the count. The absence of
active migration of Bean Geese (as well as other
daytime migrating large birds like geese, swans
and cranes) was verified by observations reported
on the Swedish Internet-based Species Observation
system (www.artportalen.se). This system is highly
utilized by ornithologists and for the purpose of
identifying days with and without bird migration
during early springtime, when many ornithologists
are active, this method can be considered highly re-
liable. All years the majority of sites were counted
the same day, in the morning. However, because
some sites could not be covered that day, the total
time period for the counts varied between two days
(2014 and 2015) and five days (2007). As a gen-



eral rule to avoid double counts, if no data were
available at the major day of counting, dates of
counts at sites in the southern range of the staging
area (most often site No. 2 Osten and site No. 21
Takern, which both were limited to counts during
weekends) were always later in time than counts
at sites further north. In the years 2010 and 2013
the weather conditions resulted in a very late but
rapid snow-melt. This caused a smearing out effect
with substantial numbers of Bean Geese remaining
at the wintering grounds in Denmark and Sweden,
at the same time as substantial numbers already
reached the spring staging sites in Finland. Con-
sequently, no reliable counts could be reported for
these two years.

Statistical errors and testing

To be able to make a statistical comparison of
counts among years, the total error (standard devia-
tion, o, ) of the counts in Sweden was propagated
from estimates of major uncertainties by equation
(1). Errors (o) where expressed as fractions (i.e.
0.15 for £15% error) and coefficients a-d denote
the weighing of each error term by the actual num-
bers counted each year.

+b262

o’ =square-root(a’c? Other sies

Total Tékern_Osten

22 2 <2
+c'o Tundra_bean_goose+d o Double_counts) (1)

The error of the morning flight counts at Tékern
and Osten, caused by incorrect assignment to spe-
cies (possible inclusion of Greylag Goose and to a
smaller extent Greater White-fronted Goose) and
difficulty of locating and quantifying flying birds, is
estimated to £15% at each of these two sites. At all
other sites geese were counted at feeding grounds.
The counting error at these sites is estimated at
+3%. Because of closer observation distances of
stationary flocks that could be more easily counted,
the uncertainty is expected to be much lower than
for morning flight counts. At many sites relatively
stable numbers were obtained 4-5 days around the
count date and typically a site was counted several
days to improve the precision of the estimate. It
can also be expected that possible systematic er-
rors (over- or underestimates) related to personal
differences among counters, partly would cancel
out when counts for all sites are summed up. The
expected variability in counts among years caused
by variability in the number of Tundra Bean Geese
was accounted for by adding an estimated average
number of this sub-species and an error term of +

20%. Finally an estimated error due overestimates
by double-counting of birds at multiple sites and
underestimates by overlooking Bean Geese at un-
known feeding grounds or staging sites is included.
These two latter errors are expected to partly can-
cel out and therefore the sum of them (o, ... ...)
is expected to be small on a relative scale (£ 5%).
A statistical (Chi-square) test was performed to
demonstrate if the variations in counts among years
simply were due to uncertainties in the counts or if
there were any significant changes in the number of
geese during the study period. Let Y, (?) represent
the number of birds counted at a specific site (i)
and year (7). The total sum of counts S(?) is then
calculated as S(2) = Y,(t) + ...+ Y,(1). The num-
ber (N) of sites is regarded to be large enough and
independent of each other for the sum S(?) to be
approximately normally distributed, according to
the Central limit theorem. This means that also the
quotient (S(z) - u(t)) / o(t) is approximately nor-
mally distributed N(0,1), where x(2) is the expected
number of birds at year ¢ and ¢(?) the standard de-
viation for the total count the same year. If quo-
tients determined for different years t, t.,...t are

independent of each other the sum (2)1: o

f S(t,) - M(tl)
o(t)

i=1

is Chi-square (y?) distributed with M degrees of
freedom. When tested for possible differences
among years the expected count u(z) was set to
the average count for the seven years of this study.
Post hoc pairwise comparisons of the quotient (S(z)
- u(t) / o(t) between years were then performed
with count averages of 2007-2008, 2009-2012 and
2014-2015 set to represent expected numbers of
birds for individual years belonging to each of the
three time intervals, using a Bonferroni correction
to avoid committing a Type I error. Two quotients
differing more than V2/2.33 = 3.3 are considered
significantly different (p<0.05), Samuels et al.
2014.

Results and discussion

Total counts of the western and central flyway
populations of Bean Geese

In Table 1 counts of Swedish staging areas, as
well as staging areas in Finland and Norway and
geese remaining at wintering sites in Denmark and

157



Table 1. Counted Bean Geese Anser fabalis at spring staging sites in Sweden and data reported from Finland,
Norway and wintering sites in Sweden (Skéane) and Denmark taken from national web-sites for bird reporting.
Antal riknade sddgdss Anser fabalis pa vdrrastlokaler i Sverige samt data fran Finland, Norge och évervint-
ringsplatser i Sverige (Skdane) och Danmark frdn nationella web-baserade rapportsystem.

Year Ar 2007 2008 2009 2011 2012 2014 2015
Date Datum 17-21.3 3-10.3 20223 25273 16-18.3 7-8.3 6-7.3
Staging sites

Rastplatser

Sweden 54 980 54 475 48 355 46 650 45110 50 065 59 675
Finland 1570 70 55 0 1700 3300 300
Norway 10 10 20 30 180 200 40
Wintering sites

Vinterlokaler

Denmark 350 150 800 150 405 120 120
Sweden 50 700 50 100 0 170 80
Total 56 960 55405 49 280 46 930 47 395 53 855 60215

southernmost Sweden (the county of Skéne) are
summarized. The overall trend of the total count
was a decline from a higher level in 2007 and 2008
(57 000 and 55 400, respectively) to a lower level
of 46 900—49 300 geese in 2009-2012, and then
finally an increase to 53 900 in 2014 and 60 200
in 2015.

Counts of individual sites each year are given in
Appendix 1. At the dates of counts, the estimated
number of Bean Geese remaining at wintering

70000 -
17-21.3 3.
60000 1 3410.3

20-22.3
25-27.3 46483

50000 -
40000 -
30000 4

20000 -

Number of geese

10000 -

2007 2008 2009 2010 2011 2012 2013 2014 2015

Year

Figure 4. Number of Bean Geese 4. fabalis counted at the
Swedish spring staging sites 2007-2015. The dates of the
count are noted above each bar. Because of difficult condi-
tions the years 2010 and 2013, the sum of counts those years
were uncertain and therefore not reported. Error bars were
calculated by equation (1).

Antalet sddgdss A. fabalis rdknade pd svenska varrastnings-
lokaler 2007-2015. Datum for rdkningarna dr noterade over
respektive stapel. Pa grund av sdmre betingelser daren 2010
och 2013 blev rdkningarna dessa dr osdkra och de rappor-
teras ddrfor inte. Felstaplarna berdknades i enlighet med
ekvation (1).
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grounds in Sweden and Denmark varied between
0.3% (2016) and 1.7 % (2009) of the total counts.
The proportion of geese reaching SW Finland (Pori
area) was less than 0.2% four of the years and 2.7%
in 2007, 3.5% in 2012 and 6.1% in 2014 (Table 1).

In Figure 4 counts at Swedish spring staging
sites are illustrated with error bars calculated by
equation (1). The estimated error varied between
a minimum of + 2900 (2012) and a maximum of
+ 3600 (2008 and 2015), corresponding to 6-7.5
% of the total counts each year. Double-counts and
possibly overlooked flocks, were estimated as the
major uncertainty, contributing to 53—-69% of the
variance. The estimated uncertainties for counts of
geese flying from the roosts at sites Osten (No. 2,
Appendix 1) and Takern (No. 21), and for counts
of geese at feeding fields at the rest of the sites,
were on a similar magnitude (making up 8-33 and
8—18% of the variance, respectively). The estimat-
ed variability in the number of Tundra Bean Geese
among years contributed 4.8—7.3% of the total var-
iance. This estimate is based on the assumption that
on average 4000 Tundra Bean Geese were included
in the counts (with a variability of + 20% among
years). The uncertainty in the total number of Bean
Geese related to the number remaining at wintering
grounds in southernmost Sweden and Denmark, as
well as to geese reaching Norway and Finland are
expected to be small and not contribute significant-
ly to the errors calculated by equation (1).

The calculated Chi-square sum of 14.15, equa-
tion (2), exceeded the %2 (p<0.05) significance
level value of 14.07 when the expected count x(z)
was set to the average count of 52 862 Bean Geese
for the whole study period. This means that at



least one out of the seven years significantly dif-
fered from the average for the study period. Pair-
wise comparisons of the quotient (S(z) - u(?)) / o(t)
between years revealed that the 2015 count was
significantly higher than counts made in 2011 and
2012 (test quantities of 3.68 and 3.55, for the two
pairwise comparisons, respectively, p<0.05). Also
the number of 57 000 in 2007 was close to signifi-
cantly different from the number 47 400 in 2012
(test quantity 3.20, p<0.055 for the comparison be-
tween 2007 and 2012).

Thus it is suggested that the population size of
Bean Geese increased significantly (p<0.05) from
2012 to 2015, following upon a close to significant
decrease from 2007 to 2012. As noted from data
in Table 1, there was no correlation between total
numbers a specific year and the number of geese re-
maining at wintering grounds, nor with the number
of geese already reaching staging sites in Finland
or with the date of count. Neither was there any
clear difference in the relative distribution of geese
among staging sites (Appendix 1) for years with
high and low counts. Thus, differences in numbers
among years do not seem to relate to differences in
the timing of migration (due to weather conditions)
or any other factors related to the technical aspects
of the counts.

The decrease in numbers between the level of
~56 000 obtained the first two years (2007-2008)
and the level of ~48 000 for the period 2009-2012
may reflect a period with poor reproduction and/or
high mortality. It is further noted that the increase
from the repeatedly low numbers during the pe-
riod 20092012 (three years with 47 000—49 000
geese can in fact be regarded as a sort of replica-
tion with small variance) 6000-7000 geese per
year in both 2014 and 2015 may at least partly be
linked to a decline in hunting pressure in Finland
over the study period. The latter culminating with
a hunting moratorium for Bean Goose effective in
August 2014, an action included in the AEWA ac-
tion plan (M. Alhainen, Finnish Wildlife Agency,
pers. comm.). The reported annual Finnish hunt-
ing bag of Bean Geese (http://www.rktl.fi/www/
uploads/pdf/uudet%20julkaisut/Tilastot/rktl tilas-
toja_6 2014 metsastys web.pdf) was estimated
at a level of 5600—7900 for the period 2007-2009,
followed by a slight decline from 5100 in 2010 to
3300 in 2013. In 2014 no Bean Geese were hunted.
In Sweden there is so far no hunting moratorium
and the hunting bag is estimated to have remained
fairly stable during the period of the study (M. Al-
hainen, pers. comm.).

Contribution from Tundra Bean Geese in the counts

Counters were instructed to specify and count the
geese by sub-species, but there were only single
individuals or small groups of Tundra Bean Geese
reported, totalling maximum 200 individuals any
year. Maximum 140 was counted in a flock at site
No. 20 (Morlundasldtten), which is a site regularly
hosting flocks of this magnitude. The tundra sub-
species is at the majority of Swedish spring staging
sites observed as single birds, pairs or small groups
mixed into larger flocks of Taiga Bean Geese. At
most sites individuals of the tundra subspecies
make up 1-4% (authors personal observations) of
all Bean Geese. At some specific sites, however,
larger flocks of Tundra Bean Geese are regularly
observed. With the help of neck-banding of a popu-
lation of Tundra Bean Geese staging and moulting
at the Varanger Peninsula in northern Norway, a
major wintering area for Tundra Bean Geese, to-
talling maximum 5000 individuals in mild winters,
was recently localised close to Kristianstad in NE
Scania, Sweden (Heinicke & de Jong 2013, Kam-
pe-Persson 2014). Marked Tundra Bean Geese
from this northern Scandinavian population have
been shown to migrate along the western flyway
(utilizing spring staging mainly in the Lulea and
Umea areas in northern Sweden) and are estimated
to approximately 3000 individuals (Heinicke 2010,
Skyllberg et al. 2013, de Jong et al. 2013). These
geese are therefore expected to be included in the
counts reported here. Flocks of these banded geese
have mainly been observed during spring staging at
the sites of Takern and Osten (de Jong et al. 2013),
where flocks exceeding 500 Tundra Bean Geese
are regularly reported by Swedish ornithologists
(www.artportalen.se). Because both of these sites
are counted during the flight from the night roost,
the tundra subspecies was easily overlooked in the
counts reported here.

In spring 2010-2012, totals of between 1145
and 3745 Tundra Bean Geese were reported from
southern Sweden by Heinicke & de Jong (2013),
mainly at the sites Osten (No. 2), Takern (No. 21)
and Kvismaren (No. 4). The possible contribution
to spring counts from Tundra Bean Geese breeding
further east (than the ones moulting at the Varanger
Peninsula) is not known but it is indicated to be
substantially smaller than from the northern Fen-
noscandian population, based on re-sightings of
birds in Sweden neck-banded outside Scandinavia
(Heinicke & de Jong 2013). In the error estima-
tions (equation 1) it was assumed that on average
4000 Tundra Bean Geese were present at spring
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staging sites in Sweden and that the variability
among years amounted to +1000 individuals. Giv-
en that the population utilizing the western flyway
is estimated at ~3000 birds, 1000 individuals are
assumed associated with a variable influx from
breeding area further east and possibly utilizing the
central flyway in spring. It has been shown that ab-
solute numbers and the variability of Tundra Bean
Geese is largest during autumn (Kampe-Persson
2011, 2014, Heinicke & de Jong 2013). Maximum
9 150 Tundra Bean Geese were reported at stag-
ing sites in south Sweden in October 2009 (Hein-
icke & de Jong 2013). It is therefore suggested that
many of the additional Tundra Bean Geese reach-
ing Sweden in autumn are wind-drifted from the
cast and that most of these are expected to take the
route east of the Baltic Sea in spring, once they in
mid-winter have reached their regular wintering
grounds in Germany, in essence making a loop mi-
gration.

Estimated number of Taiga Bean Geese migrating
west and east of the Baltic Sea

To estimate the total numbers of Taiga Bean Geese
utilizing the western and central flyways in their
migration west of the Baltic Sea, some further de-
tails need to be discussed in regard to the groups
of Taiga Bean Geese wintering in the UK and in
NW Jutland. Up to 400 Taiga Bean Geese winter-
ing in Scotland (Musgrove et al. 2011) migrate
via NW Jutland, where they stage in spring until
they continue via southern Norway (Oslo area)
and SW Sweden (lake Brosjon, in the county of
Virmland) to their breeding grounds in the county
of Dalarna, Sweden. (http://scotlandsbeangeese.
wikispaces.com). As reported on this web-site,
these geese normally have an earlier schedule in
autumn and later in spring (residing at their staging
sites in Denmark) than the majority of Bean Geese
migrating along the western and central flyways.
During the period 2007-2015 they left Scotland for
Denmark well before the spring counts in Sweden,
but GPS and neck-banded geese showed (in 2014
and 2015) that they stayed in Denmark and did not
reach Norway and Sweden until the spring counts
reported here were finished. Therefore this small
population of Taiga Bean Geese is expected not to
be included in the Swedish spring staging counts
any of the years 2007-2015.

Another group of Taiga Bean Geese spend the
winter in NW Jutland (in the Thisted-Thy area
marked grey in Figure 1). These geese, totalling ap-
proximately 1200 individuals, breed at least partly
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in Nord-Trendelag (Norway) and in the counties
of Jamtland, Visterbotten and southern Lapland in
Sweden, in accordance with some old (Parslow-Ot-
su 1991) and more recent neck-band studies (J.E.
Ostnes, pers. comm.). The migration schedule and
flyway of this wintering population is not well-doc-
umented, but provided they have a similarly late
schedule as the Taiga Bean Geese wintering in the
UK and utilizing the same area in NW Jutland, it
is suggested these birds were still remaining at the
Danish sites in the Thisted-Thy area at the dates
of the spring counts reported here. The number of
geese reported from staging sites in Norway and at
wintering grounds in Denmark during the dates of
spring counts varied between 180 and 820 (Table
1). Few of these observations were from NE Jut-
land, where in essence all of the 1500 wintering
Bean Geese had left for spring staging sites in Swe-
den at the date of counts (T. Brandt, pers. comm.).
Thus, it is expected that observations in Denmark
and Norway represent Taiga Bean Geese wintering
in UK and NW Jutland.

A final estimate of the population of Taiga Bean
Geese staging in southern Sweden in spring and mi-
grating west of the Baltic Proper is reached by sub-
tracting from the total an estimated number of 4000
Tundra Bean Geese. Furthermore, the discrepancy
between an expected 1400 Taiga Bean Geese occu-
pying mainly NW Jutland sites and the number of
geese actually reported at Norwegian and Danish
sites at dates of counts needs to be corrected for.
Thus the difference between 1400 and the number
of geese reported at Norwegian and Danish sites
in Table 1 were added to the total. With these cor-
rections and rounding off to the nearest hundreds,
the number of individuals belonging to Taiga Bean
Goose populations migrating west of the Baltic Sea
during the period 2007-2015 amounted to 54 000
(2007), 52 600 (2008), 45 900 (2009), 44 200
(2011), 44 200 (2012), 50 900 (2014) and 57 500
(2015).

The reported spring counts from this study are
expected to make up the major part of the current
estimate of the global population of the Taiga Bean
Goose. A recent compilation of counts conducted
in January at sites in Poland and eastern Germany
implies a dramatic decline in the number of Taiga
Bean Geese in recent years: 41 600 (2005), 24 000
(2009), 13900 (2011), 13200 (2013), 10700 (2015)
(Heinicke et al., in press). In late autumn 2007 a
total of 35 000 were counted in the same area (L.
van den Bergh, pers. comm.). If these numbers are
taken as total estimates of birds migrating east of
the Baltic Sea, and are added to the spring counts



reported here, the global population of the Taiga
Bean Goose is estimated at 89 000 (2007), 69 900
(2009), 58 100 (2011), 68 200 (2015). These num-
bers may be compared with previously reported
estimates of the world population of 63 000 indi-
viduals from 2007/2008 (Fox et al. 2010) and the
latest population estimate from 2012 by Wetlands
International (http://wpe.wetlands.org) amounting
to only 40 00045 000 individuals. The basis for
these two estimates was not specified. Given the
information from this study and Heinicke et al (in
press), they can both be considered underestimates
for the years 2007/2008 and 2012, respectively. I
suggest the number of 68 000 in 2015 should be
regarded the current most reliable estimate of the
Taiga Bean Goose world population.

Given the large fluctuations in the numbers of
Taiga Bean Geese over a period of just a few years,
as reported in this study, the population seems to
be under large pressure and can be regarded very
susceptible to changes in reproduction and mortal-
ity. Therefore it is of utmost importance that the
AEWA action plan sustain and extend the existing
hunting moratorium, and that the result of actions
taken are followed up, until a sufficiently large and
stable population of the Taiga Bean Goose has been
established.
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Sammanfattning

Tajgasddgasen Anser f. fabalis hickar i den nord-
ligt boreala zonen fran Skandinavien till centrala
Ryssland. Virldspopulationen har minskat de se-
naste decennierna. I slutet av 1990-talet uppgavs
virldspopulationen omfatta 90 000-110 000 in-
divider. Nuvarande populationsuppskattningar
hamnar pa 63 000 individer (Fox m fl. 2010) eller
40 00045 000 individer (Wetlands International,
2012). Med anledning av den snabba populations-
minskningen lanserade organisationen AEWA
(Agreement on the Conservation of African-Eura-
sian Migratory Waterbirds) ett artspecifikt atgérds-
program for tajgasddgasen 2013. Pa agendan finns
onskemal om bittre grundade populationsupp-
skattningar. Har redovisar jag arliga populations-
uppskattningar av tajgasidgiss som stracker ldngs
den véstra och centrala flyttvigen genom Sverige
pa varen. Baserat pa dessa rikningar redovisas
dven en skattning av varldspopulationen.
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Material och Metoder

I denna studie rapporteras riakningar av sadgiss pa
44 varrastlokaler 1 sodra Sverige for aren 2007—
2015. Under perioden kunde rdkningar med god
kvalité utforas sju av nio ar (2007, 2008, 2009,
2011, 2012, 2014, 2015). Vararna 2010 och 2013
var mycket sena och védderbetingelserna gjorde att
felkéllorna blev for stora. Resultaten for 2007 har
tidigare rapporterats (Skyllberg & Tjernberg 2008).
Rékningarna omfattar samtliga kénda rastplatser
for sddgiéss 1 s6dra Sverige (Figur 2 och Appendix
1), samt kvarvarande sédgdss pa overvintringslo-
kaler i Sydsverige (Skane) och Danmark. Rékning-
arna utfordes under ett begréinsat tidsfonster i mars
da sddgidssen lamnat sina vinterkvarter i Skottland,
Danmark och Sydsverige for att rasta inom ett be-
gransat omrade i norra Goétaland och Svealand,
men innan de i ndmnvard omfattning flyttat vidare
till Norge och Finland. Principen for detta illustre-
ras 1 Figur 3 for véren 2015. Rékningarna utfordes
samtidigt pa alla lokaler under nagra dagars tid,
ofta nagra dagar efter en omfattande flyttningsro-
relse men innan nésta rorelse utlostes. Géssen &r
speciellt obendgna att rora sig mellan rastlokaler
under perioder med vindar fran N-sektorn (mot-
vind) samt i samband med nederbord. Avsaknad
av flyttningsrorelser under rakningsdagarna konfir-
merades m h a data fran Artportalen (www.artpor-
talen.se). Varje lokal hade en kontaktperson som
sammanstdllde observationerna inom omradet och
rapporterade till forfattaren. P4 de storre rastplat-
serna vid Osten och Tdkern riknades gissen vid
utflog fran nattplatsen. Pa ovriga lokaler rdknades
géssen under fodosok dagtid.

For att statistiskt kunna testa om skillnader i
antalet giss mellan aren berodde pé osidkerheter i
riakningarna eller om antalet giss varierade Gver
tid, s& berdknades ett totalt fel for rdkningarna m
h a ekvation (1). Felen for rdakningarna vid utflog
fran nattplatserna i Osten och Takern uppskattades
till +15%. Felet vid rakningar av fodosdkande sid-
géss pa Ovriga rastplatser bedomdes vara betydligt
lagre (£3%.). Antalet tundrasédgédss i rakningarna
skattades till i medeltal 4 000, och dess variation
mellan ar till £20%. Slutligen uppskattades felen
orsakat av dubbelrdkningar av géss pé flera lokaler
samt gdss som missades da de var i aktiv flykt mel-
lan lokaler att delvis uppvédga varandra, men dnda
kunna bidra till £5%. Med ekvation (1) berdknades
sa det absoluta felet for varje ar. Ett statistiskt test
utfordes m h a ekvation (2), dér felet: o(ti) berdk-
nat for ett visst ar sattes i relation till avvikelsen
mellan det rdknade antalet sddgédss: S(ti) och det



forvédntade antalet sddgéss: p(ti). Det senare sattes
lika med medelvirdet for de sju aren: 52 862.

Resultat och diskussion

I tabell 1 redovisas rdkningarna for vart och ett av
de sju aren. Forutom antalet sidgdss pa de svenska
varrastlokalerna redovisas ocksa sddgéss som un-
der rdakningstillfdllet drojde sig kvar i Gvervint-
ringsomradet i Skane eller Danmark, samt gédss som
natt rastplatser i Norge och Finland. Den generella
trenden under studieperioden var en minskning av
géss fran en hdgre niva 2007-2008 (57 000 respek-
tive 55 400) till en ldgre niva om 46 90049 300
géss 2009-2012, sedan avslutningsvis en uppgang
till 53 900 (2014) och till 60 200 (2015). Enligt
felberdkningen varierade osdkerheten i rdkning-
arna mellan + 2900 sddgdss 2012 och + 3600 (2008
och 2015), vilket motsvarade 6.0-7.5% av de rik-
nade antalen. Ett berdknat Chi-square test pavisade
signifikanta skillnader mellan ar (p<0.05). Parvisa
jamforelser av enskilda ar visade att skillnaden
mellan 2015 ars data (60 215) samt data fran 2011
(46 930) och 2012 (47 395) var signifikant skilda,
och att antalet 2007 (57 000) var ndstan signifikant
skilt fran 2012.

Baserat pa de statistiska testen sa foreslas att
tajgasddgasen Okade i antal fran 2011 och 2012
till 2015, efter det att den minskat mellan perio-
den 2007-2008 och 2009-2012. Minskningen kan
rimligen forklaras av en forsdmrad reproduktion
eller forhojd mortalitet, eller en kombination av
bada. Okningen foreslas bero, i alla fall delvis, av
det minskade jakttrycket i Finland. Enligt officiell
jaktstatistik skots under perioden 2007-2009 arli-
gen mellan 5600 och 7900 sédgiss i Finland. Anta-
let minskade sedan till 5100 under 2010 och 3300
under 2013. P& inrddan av AEWA infordes 2014
ett forbud for jakt av sddgas i Finland. Rimligen
bor den tydliga uppgangen fran 2012 till 2014 och
2015 kunna sittas 1 samband med en minskad mor-
talitet i Finland. I Sverige finns ingen information
som tyder pa nagon minskad avskjutning under
samma period.

Mirkning med halsband, GPS séndare och syste-
matiska observationer har under den senaste fem-
arsperioden avslgjat en mindre population av tund-
rasddgdss som hdckar i nordligaste Skandinavien
(och angransande omraden pa Kolahalvon), ruggar

pé Varangerhalvon och som Overvintrar inom ett
begransat omraden i norddstra Skane. Mellan 1145
och 3745 tundrasddgiss rdknades under varrast-
ningen i sddra Sverige (frimst Osten, Kvismaren
och Tékern) 2010-2012. Populationen, som utnytt-
jar rastlokaler lings den vistra flyttvigen genom
Sverige och kan forvéntas inga i vara rdkningar,
skattas i nulédget till ca 4000 individer. Det faktum
att endast ca 200 tundrasédgiss raknades per ar pa
rastlokalerna i denna studie, kan atminstone delvis
forklaras med att merparten av tundrasddgéss ur
den “Nordskandinaviska” populationen framf6rallt
rastar vid Osten och Tékern, dir rikningarna utfor-
des under utflog pa morgonen. Sa det &r forstaeligt
om tundrasddgasen forbisags pa dessa tva lokaler.
For att erhalla en skattning av det totala antalet
tajgasddgdss som utnyttjar den véstra och centrala
flyttvdgen genom Sverige subtraherades fran ars-
summorna i Tabell 1 det uppskattade antalet om
4000 tundrasadgéss. Dessutom beaktades att samt-
liga av de 1400 sédgéss som dvervintrar i Skottland
och pa NV Jylland, och som forvéntas stricka vidare
till hickomradena i Dalarna och i granstrakterna av
Mellansverige och Norge, sannolikt inte inklude-
rats fullt ut i rdkningarna. Séledes adderades skill-
naden mellan 1400 och summan av antalet sddgéss
som riknades i Norge och Danmark (i Tabell 1).
Efter denna korrigering erholls arliga skattningar
om 54 000 (2007), 52 600 (2008), 45 900 (2009),
44 200 (2011), 44 200 (2012), 50 900 (2014) och
57 500 (2015) tajgasiddgas som utnyttjade rastloka-
ler viister om Ostersjon under varstriicket perioden
2007-2015. Virldspopulationen av tajgasiddgas skat-
tades sedan genom att till summan vister om Oster-
sjon lagga till det antal tajgasddgéss som raknades
pa overvintringsplatser i Tyskland och Polen under
samma period (Heinicke et al., in press), vilket resul-
terade i totalsumman 89 000 (2007), 69 900 (2009),
58 100 (2011), 68 200 (2015). Min uppfattning dr
att dessa antal utgor de basta tillgdngliga skattning-
arna av tajgasddgasens varldspopulation och popu-
lationsutveckling under de senaste nio aren. Det be-
tyder att Wetlands Internationals officiella notering
om 40 000—45 000 individer snarast bor uppdateras.
Med tanke pa de kraftiga kortsiktiga fluktuationer
som tajgasddgédsen uppvisar sa bor ett moratorium
for jakt uppritthallas och utokas till flera lander &n
Finland for att sdkerstilla en positiv utveckling av
bestandet till en hogre och mer stabil niva.
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Nya bocker — New books

S s+ Syen Bjork, 2014: Limnolo-
Limnological Methods for
Environmental Rehabilitation

gical Methods for Environ-
mental Rehabilitaion: The
Fine Art of Restoring Aqua-
tic Ecosystems. Schweizer-
bart Science Publishers, Stutt-
gart. 381 sid. €79,80.

Sven Bjork dr bade i Sverige
och internationellt en vélkdnd limnolog; fore pen-
sioneringen var han professor i &mnet vid Lunds
universitet och har varit djupt engagerad i en rad
projekt for restaurering av forstoérda vatmarker. Ut-
anfor kretsen av professionella dr Sven Bjork i Sve-
rige mest kdnd for sitt arbete infor restaureringen
av Hornbogasjon. Han och Per-Olov Swanberg in-
gick 1 slutet av 1960-talet och borjan av 1970-talet
i naturvardsverkets arbetsgrupp for restaureringen.
I slutrapporten 1973 (Hornborgasjoutredningen,
SNV PM 280) svarade Bjork for redovisningen av
de limnologiska och Swanberg for de ornitologiska
forsknings- och utredningsresultaten. Av olika skél
kom de beslut som utgick fran denna rapport inte att
realiseras. Naturvérdsverket dndrade ndmligen sin
uppfattning om restaureringen och fick tillatelse att
anvinda en ny plan fran 1985. Skillnaden bestod
frimst i en vdsentligt mindre hdjning av vattenstan-
det, vilken genomfordes i borjan av 1990-talet. Det
ar arbetet enligt denna senare plan som lett fram
till dagens Hornborgasjo. Medelélders och &ldre
ornitologer minns mycket vil den debatt som pa-
gick under flera ar om Tritornas trisk”. Aven om
Sven Bjorks nya bok till storsta delen handlar om
andra projekt kommer Hornborgasjons fyrtio sidor
i centrum i denna anmélan.

Efter att i boken ha redogjort for restaurerings-
planen fran 1973 granskar Sven Bjork det fran
denna plan avvikande arbete som dérefter foljde
och betonar sérskilt de skador som uppstatt genom
felaktig bottenbehandling. Atgirder som liknade
de vid Hornborgasjén gav ocksa ett misslyckat

@ Schweizerbart Science Publishers
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resultat vid Draven. Men, hdvdar Bjork, miss-
handeln har inte forstdrt Hornborgasjon for gott.
Genom att hdja vattenstandet till det som avsags i
1973 ars plan kommer sjon att dterhdmta sig, dven
om det tar tid. Och, hdvdar Sven Bjork, det &r ett
aterupptagande av 1973 ars plan som nu behdvs for
att ridda Hornborgasjon.

Att fraimja fagellivet var ett viktigt syfte med
restaureringen. Det har nu gétt 25 &ar sedan
vattenstandet borjade hojas. Det borde darfor vara
mojligt att studera foljderna for fagellivet i ett langt
perspektiv. Ett fatal bocker har skrivits, t.ex. om
tranorna, men ingen Overgripande analys av ve-
tenskaplig karaktdr. Naturvardsverket har gett ut
tva bocker, dels Hornborgasjon, fran vasshav till
fdgelrike av Tomas Hertzman och Torsten Larsson
1997 (och en engelskspréakig bok av samma forfat-
tare 1999) samt “’praktboken” Hornborgasjon med
Stefan Edman vid pennan 2001. Vid tidpunkterna
for dessa bocker fanns dnnu inte tillrickligt manga
ar av inventeringar efter hdjningen och bockerna
hade heller inte vetenskapliga ambitioner. Det vore
utomordentligt angeldget att géra en djupgdende
analys av fagellivets utveckling i relation till sjons
utveckling efter det att plan 85 borjade rulla, dvs.
aren efter 1990. Den information som finns i dag
ar arsrapporterna till 1dnsstyrelsen frdn Hornborga-
sjons faltstation, som genomfor upprepade fagel-
rakningar bade var och host. Annan information att
analysera finns sdkert ocksd. Det borde vara mdj-
ligt att objektivt faststdlla om restaureringen varit
lyckad eller misslyckad ur ornitologisk synpunkt
dven om tillstdndet fran ar 1900 inte aterskapats
enligt planen fran 1973.

Jag har uppehallit mig vid Hornborgasjon ef-
tersom den restaureringen anknyter till svenskt
fagelliv pa ett unikt sétt. Men i sin bok redovisar
Sven Bjork tillsammans med medarbetare sina er-
farenheter fran ett dussin olika vatmarksrestaure-
ringar vérlden 6ver. Den forsta dr sjon Trummen
i Véxjo. Dérefter kommer projekt i Tunis, Rio de



Janeiro, Brasilia, Hangzhou, Tibet, Jamaica, Iran
och Colombia. Det dr en imponerande lista over
imponerande insatser. Synnerligen virdefullt att
fa all denna kunskap samlad. Alla projekt har na-
turligtvis inte direkt anknytning till faglar. Men
flera har det. Sjdlv hade jag tillsammans med Nils
Kjellén ansvar for fageldelen i ett av Sven Bjorks
projekt, en miljokonsekvensutredning av en till-
téankt torvexploatering av tvd mossar pa Jamaica,
Negril och Black River. Det var nostalgi att nu tret-
tiofem &r senare ldsa Sven Bjorks redovisning av
arbetet. Lockande att fara dit igen och se vad som
hént. Dock inte mycket om man fér tro en snabb titt
pa Google Earth. De pa 1980-talet expanderande
cannabisodlingarna har i varje fall inte tagit over
trisken. Och att det inte blev nadgot av med det pla-
nerade torvdrivna kraftverket hade andra orsaker
an miljomassiga.

Boken ar naturligtvis snév till &mnet och kraver
en del limnologiska kunskaper for att helt tillgo-
dogoras. Men dven om den inte handlar om faglar
sa dr Limnological methods oundviklig lasning for
ornitologer som &r intresserade av restaurerings-
projekt. Att forbattra situationen for fagellivet
ar dtminstone en outtalad del av malséttningen i
manga projekt.

SOREN SVENSSON

Ornis Svecica 25 (2015)

L-G Nilsson, 2015: Moln.

Nautiska Forlaget, Stockholm
I denna bok hittar jag bara en
fagel, en mas som flyger mot
solnedgangen till bildtexten
”Red sky at night — sailors de-
light/Red sky in the morning
— sailors take warning.” Det &r
nog Johathan Livingston sjélv som lamnar sin flock
for de himmelska dventyren. Men jordiska faglar
lever ocksa i lufthavet, liksom molnen. Och vider,
vindar, sikt, temperatur, nederbord, tryck och annat
som sker i atmosfaren &r nagot som fagelskadare
alltid intresserar sig for eftersom det betyder sd
mycket for vad man kommer att kunna fa se. Och
det &r ju detta som bildtexten ovan vill féormedla.
Moln &r ocksa vackra och utgdr mycket mera av
naturupplevelsen dn vi kanske tinker pa. Denna
bok héjer upplevelserna ytterligare. Bocker som
bygger pa bilder, som denna verkligen gor, brukar
inte sa séllan praglas av ritt taffliga texter. Men
sa ar inte fallet i denna bok. Texten dr lika profes-
sionell och ldrorik som latt att ldsa. Forfattaren ar
ocksa bade vetenskapsjournalist och meteorolog.

SOREN SVENSSON
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