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Strackvagar och strackbeteende hos labbar Stercorarius 
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----------------- Abstract -----------------

Observations of migrating sImas Stercora riLls in Sweden 
1982-1995 have been analysed with respect to numbers 
observed, as well as their seasonal and regional occurrence 
during spring and autumn migration . Numbers of observed 
skuas have ri sen during this period. Increased knowledge 
of identification of younger birds , increased field activity 
at optimal weather conditions and for Arctic Skua S. 
parasiticLis probably also a larger breeding population in 
Northern Scandinavia are the supposed reasons for this. 

Food shortage along the traditional migration routes for 
Pomarine S. pomarinLis and Long-tailed S. longicaudus 
Sk:ua may have caused them to change their routes in early 
1980's. All three species showed a peak in numbers every 
third year, coinciding with the lemming cycle on the tundra 
of Arctic Russia. 
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Inledning 

Labbarnas upptdidande har okat mm'kant i Sverige 
sedan i borjan av 1980-talet. En del av okningen f,h 
tillskrivas okad ornitologisk aktivitet, inte minst 
under hos ten. En annan viktig komponent ar forbatt
rad kunskap om artbestamning, vilket medfort att 
aven unga labbar kunnat bestammas till art. 

Bade bredstjartad labb Stercorarivs pomarinus 
och fjallabb S. longicaudus var fram till i bOljan av 
1980-talet l'elativt ovanliga utmed de svenska kus
terna. Vid Val' litteraturgenomgang har vi funnit att 
det aren 1837-1980 observerats 178 bredstjal'tade 
labbm' (om man undantal' de ca 200 exemplar som 
sags i Kalmarsund 1903) och 124 fjallabbar. Under 
denna period var dessutom merparten av de observe
rade labbarna adulta faglar. Det stora trendbrottet 
kom 1982, da det noterades 106 bredstjartad labbar 
och 15 fjallabbar. Dessutom sags atskilliga obestam
da labbar, varav merparten sannolikt tillhorde den 
bredstjartade arten. Det aret far narmast betraktas 
som genombrottet for intresset kring labbskadning i 
Sverige. 

Sedan dess har labbarnas upptradande varit fore
mal for intensiva studier pa flera hall i landet. Forut
om tidigare vetskap om att labbar upptrader i storre 
antal utmed kusterna, upptacktes ocksa ett regelbun-

det strack genom inlandet i en storleksordning som 
ej varit kand (Ii tteraturs tudier och fbrfattarnas obser
vationer). Denna artikel arettforsok attsammanfatta 
den aktuella kunskapen kring de tre mindre lab bar
ternas (vanlig labb S. parasitic us, fjallabb och bred
stjartad labb) upptradande i landet samt att satta in 
detta i ett globalt perspektiv. 

Material och metoder 

Materialet har samlats in via rapportkommitteer i 
S verige och Europa, genom brevvaxling med enskil
da ornitologer over hela varlden samt genom littera
turstudier. Inga standardiserade rakriingm' har bedri
vits, utan merparten av materialet hanor fran enskil
da strackobservationer. Resultatredovisningen inbe
griper aren 1982-1995. Dessutom refereras till en
staka aldre labbobservationer i ettjamforande syfte. 
Analyserna har skett separat for perioderna var och 
host, dar varen omfattar 1 mars till 10 juni och hosten 
1 augusti till 31 december. 

Vi har valt att anvanda narnnet "vanlig labb" for 
arten Stercorarius parasiticus. Begreppet "labb" 
betecknm· samlingsnarnnet for de tre mindre arterna 
(vanlig labb, fjallabb och bredstjartad labb). 
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ResuItat 

Observationer av strackande labbar har delats in 
geografiskt i fOljande omraden: vastkusten (fran 
norska gran sen till Falsterbo), ostkusten (oster om 
Falsterbo till Finska gran sen) och inlandet. Merpar
ten av observationerna utmed vastkusten ar fran 
Hono, Gubbanasan, Laholmsbukten, Kullen och 
Falsterbo. Viktiga observationsplatser pa ostkusten 
til" Umeatrakten, Bjorns fyr, Kalmarsund (Revsud
den och Stora Ror) samt Brantevik. Fran inlandet ar 
merparten av observationerna gjorda i Vanern (Van
ersborgsviken och Kinneviken) och i Vattern (Ban
keryd och Jonkoping) . De tre labbarternas upptra
dande i respektive Ian framgar av Tabelli. Dubbel
rapportering av enskilda in divider fOrekommer sa
kert i materialet. Vi har inte tagit hansyn till detta, 
eftersom vi bedomt att monstret i arternas upptra
dande inte narnnvart paverkat resultatet. 

VarstrCicket 

Vanlig labb. ken 1982-1995 observerades 1697 
exemplar under vcli"stracket (Tabell 2). Det arliga 
antalet varstrackande vanliga labbar okade under 
perioden, mest mar'kant langs ostkusten, De tidigas
te rapporterade varfynden i hela fyndmaterialet var 
fran Oland med en adult den 18 februari 1980 och en 
adult den 8 mars 1992. De fOrsta labbarna noterades 
normalti slutetav mars, I bOljan av april okade sedan 
antalet observationer och den fOrsta stracktoppen 
intraffade bade vid vast- och ostkusten under den 
andra tiodagarsperioden i april (Figur 1). Den andra 
stracktoppen intraffade vid vastkusten under de fOr
sta tio dagar'na i maj, medan den utmed ostkusten 
intraffade under den andra halvan av manaden, Ob
servationerna i inlandet skiljde sig fran upptradandet 
vid kusterna genom att aprilstracket berorde ornra
det i liten omfattning, dar stracktoppen istallet infoll 

Tabell 1. Samtliga observationer av labbar fOrdelande lansvis for respektive art under Val' (21 mars - 10 juni) 
respektive host (1 augusti - 31 december) aIen 1982-1995, 
All observations of skuas per region during spring (21 March -10 June) and autumn (1 August- 31 December) 
in 1982-1995. 

Vanlig labb Fjallabb Bredstjartad labb 
Arctic Skua Long-tailed Slaw Pomarine Skua 

Val' host Val' host Val' host 
spring autumn spring autumn spring autumn 

Skane 160 3 246 4 208 8 748 
Blekinge 145 572 0 9 71 70 
Halland 641 901 5 261 71 489 
bland 249 403 3 52 23 156 
Gotland 47 186 5 26 15 82 
Kronoberg 1 11 0 1 0 0 
Kalmar 145 2 874 0 134 10 374 
Jonkoping 8 537 0 107 0 163 
bstergotland 16 18 1 2 0 7 
Bohuslan 31 215 1 68 3 220 
Skaraborg 41 577 0 30 0 90 
Alvsborg 3 600 0 123 0 258 
Varmland 18 99 0 10 0 17 
Narke 9 22 0 3 0 1 
Sodermanland 3 2 1 8 4 3 
Stockholm 0 0 0 3 29 25 
Uppland 5 842 1 16 0 121 
Vastmanland 16 3 1 0 0 1 
Gastrikland 0 0 0 0 0 13 
Dalarna 0 3 0 1 0 0 
IyIedelpad 13 37 1 1 2 29 
Angermanland 61 105 1 4 22 8 
Himtland 0 1 1 0 0 3 
Vasterbotten 176 111 9 7 303 55 
Norrbotten 3 2 0 1 14 1 
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Figur I . Varstrackets fOrlopp i tiodagarsperioder fOr vanlig labb (overst), fjal labb (mitten) och bredstj artad labb (underst) aren 
1982-1995. M3 betyder tredje perioden i mars, A l betyder fO rsta perioden i april , osv. 
Pattern of spring migration of Arctic Skua (top), Long-ta iled Skua (middle) and Pomarine Skua (bottom) in 1982-1995. M3 is 
the third ten-day period of March, A i is the ftrst period of April, and so on. 
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Figur 2. Andelen Ijus fas av vanlig labb under varstracket. 
Proportion of light phase Arctic Skuas during spring migration . 

i mitten av maj. Mediandatum fOr samtliga individer 
av vanlig labb infall12 dagar tidigare vid vastkusten 
jarnfart med ostkusten (Tabell 3). 

Vanlig labb upptrader i olika fargfaser, en ]jus och 
en mark. Observationerna av den ljusa fasen kulmi
nerade i maj in om de tre onmldena och andelen var 
hagst utmed ostkusten, dar andelen uppgick till 60% 
under de sista 10 dagarna i maj (Figur 2). 

De hagsta dagssiffrorna fdm en lokal var 44 adulta 

M1 M2 M3 J1 

den 9 april 1991 och 26 adulta den 18 april 1988, 
bada fran Revsudden i Kalmarsund, samt 26 adulta 
den 10 maj 1981 vid Holmsund i Vasterbotten och 
25 adulta den 25 maj 1987 vid Ottenby, Oland. Fran 
vastkusten var den hagsta dagssiffran 23 adulta av 
mark fas den 19 april 1992 vid Mellbystrand i 
Laholmsbukten. 

Fjtillabb. Fjallabben ar den ovanligaste av de tre 
labbarterna under varen. Under aren 1982- 1995 

Tabe1l2. Antal observerade labbar under varstracket 21 mars- lO juni aren 1982-1995. 
Number of sku as observed in spring (21 March-lO Jun.e) in. 1982-1995. 

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 Total 

Vanliglabb 
Arctic SIma 

Vastkusten West Coast 30 36 31 20 40 55 53 31 68 69 106 62 75 49 725 
Ostkusten East Coast 44 6 35 53 20 34 53 61 46 87 54 78 101 168 840 
Inlandet In/and 3 7 16 11 9 11 10 3 2 7 7 13 12 21 132 
Total 77 49 82 84 69 100 116 95 116 163 167 153 188 238 1697 

Fjallabb 
Long-tailed Skua 
Vastkusten West Coast 0 0 0 1 0 1 0 0 0 0 2 1 I 7 
Ostkusten East Coast 2 I 0 0 0 3 3 1 0 0 0 4 2 0 16 
Inlandet In/and 0 0 2 0 2 1 0 0 0 0 2 2 0 10 
Total 2 2 3 4 4 0 0 2 8 4 33 

Bredstjal'tad labb 
POII/arine SIma 

Vastkusten West Coast 1 1 2 23 4 0 3 2 2 4 13 8 65 
Ostkusten East Coast 11 4 1 20 16 40 65 68 42 33 29 37 62 61 489 
Inlandet In/and 0 0 0 0 0 0 0 0 0 I 0 13 0 0 14 
Total 12 5 3 21 39 44 66 68 45 36 31 54 75 69 568 
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Tabe1l3. Mediandatum fOr de olika labbarternas varupptradande aren 1982-1995. 
Median dates of observation in spring for the three slaw species in 1982-1995. 

Vanliglabb 
Arctic Slaw 
Ostkusten East Coast 
Vastkusten West Coast 
Inlandet Inland 

Fjallabb 
Long-tailed Slaw 
Ostkusten East Coast 
Vastkusten West Coast 
Inlandet Inland 

Bredstjartad labb 
POl11arine Slaw 
Ostkusten East Coast 
Vastkusten West Coast 
Inlandet Inland 

Samtliga Total 

12 maj (n=955) 
30 april (n=812) 
14 maj (n=193) 

23 maj (n=16) 
15 maj (n=7) 
22 maj (n=lO) 

18 maj (n=489) 
17 maj (n=65) 
22 maj (n=l) 

sags det totalt 33 exemplar, fOrdelat pa 16 exemplar 
vid ostkusten, 10 exemplar i inlandet och 7 exemplar 
utmed vastkusten (Tab ell 2) . Strackmonstret var val 
korrelerat mellan de tre ornradena och stracktoppen 
infoll under de sista tio dagarna i maj (Figur 1). 

Den tidigaste observationerna av fjallabb var en 
adult den 13 april 1967 vid Taro i Sodermanland, en 
adult 13 april 1986 vid Tavelsjon i Vasterbotten och 
tva adulta 27 april 1993 vid Krankesjon i Skane. De 
bada observationerna utmed ostkusten far betraktas 
som exceptionellt tidiga, med tanke pa att medianda
tum infOll den 23 maj. Mediandatum for vastkusten 
infOll 8 dagar tidigare an fOr ostkusten och inlandet 
(Tabell 3). 

Bl'edstjdl'tad labb. Arten sags nastan uteslutande i 
maj, med en tyngdpunkti mitten av manaden. Totalt 
noterades 568 exemplar, varav 489 utmed ostkusten, 
65 pa vastkusten och 14 i inlandet (Tabell 2). Den 
tidigaste observationen var en adult mork fas vid 
Busor i Halland den 16 april 1987. De hogsta dags
siffrorna fran en lokal var 16 adulta den 14 maj 1988 
och 14 adulta den 23 maj 1988 vid Holmsund res
pekti ve S onners tgrunde t i Vas terbo tten. U tmed vas t
kusten noterades som mest 13 adulta den 23 maj 
1986 vid Nidingen och fran inlandet 13 adulta vid 
Luspebryggan i Norrbotten den 13 juni 1993 . 

Mediandatum utmed vastkusten infOll en dag tidi
gare jamfort med ostkusten och fem dagar tidigare 
an det enda fyndet i inlandets sodra del (Tabell 3). 
Stracktoppen under varen aterfanns i mitten av maj 
(Figur 1). Den ljusa fasen av bredstjartad labb ut-

Morle fas Dark phase 

5 maj (n=150) 
26 april (n=322) 
9 maj (n=42) 

Ljus fas Light phase 

18 mal (n=90) 
9 maj (n=97) 

18 maj (n=21) 

gjarde merparten av de observerade labbarna. Av 
totalt 568 exemplar var endast 18 exemplar av mork 
fas, vilket motsvarar 3,2% av antalet individer. 

Hoststl'dcket 

Vanlig labb. Hoststracket paboljades i borjan av 
augusti och aren 1982-1995 noterades det 11.083 
individer pa strack under perioden 1 augusti - 31 
december (Figur 3) . Det hogsta antalet observerade 
labbar ett enskilt ar var 2243 exemplar ar 1994. 
Antalet strackande labbar per ar okade under tidspe
rioden. Okningen varmestmarkantutmedostkusten. 

Antalet observerade individer varierade cykliskt 
med ett toppfu- vart tredje fu-, narnligen 1982, 1985, 
1988,1991 och 1994. Underdemellanliggandearen 
("mellanaren") observerades ett lagre antal. 

Mediandatum fOr hoststracket infOll nagot olika i 
landet (Tabe1l4). Tidpunkten for ostkusten och inlan
det var val karrelerade, medan stracket vid vastkusten 
kulminerade 6-8 dagar senare. Intressant att notera ar 
skillnaden i det tidsmassiga upptradandet under toppar 
respektive mellanar. Vid ostkusten och inlandet infoll 
median datum 10 dagar tidigare under mellanaren an 
under topparen. Vid vastkusten lag dock medianda
tum fyra dagar sen are under mellanaren. 

Hoststrackets fOrlopp visade en god overensstam
melse mellan ostkusten och inlandet, med maximum 
under den forsta tiodagarsperioden i september (Fi
gur 4). Utmed ostkusten hade 66% av hoststracket 
passerat t.o.m. den 10 september, att jamfora med 
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Figur 3. Antal vanlig labb (overst), fjallabb (mitten) och bredstjartad labb (underst) observerade under hoststracket aren 1982-
1995. 
Number of Arctic Skua (top), Long-tailed Skua (middle) and Pomarine Skua (bottom) 017 autul1lnl1ligration in 1982-1995. 

59% i inlandet och 48% utmed vastkusten. Ioktober 
noterades Hi vanliga labbar. Av det totala antalet 
strackande individer hade det t.o.m. den 10 oktober 
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passerat 97% utmed ostkusten, 96% i inlandet samt 
90% utmed vastkusten. 

Andelen adulta av de aIdersbestamda labbarna, 



var Higst i inlandet med 31 %, fOljt av ostkusten 49% 
och vastkusten 60%. Samtidigt var dock andelen 
aldersbestamda hogst i inlandet med 73% jarnfort 
med 53% vid vastkusten och 25% vid ostkusten. 
Andelen adulta vanliga lab bar var som hogst i borjan 
av strackperioden fOr att sedan minska successivt 
under hosten (Figur 5). 

Fjdllabb. Under aren 1982-1995 noterades 722 
exemplar pa strack under perioden 1 augusti - 31 
december, med som mest hela 275 exemplar 1991 
(Figur 3). Antalet strackande fj allabbar Oleade under 
perioden. Liksom fOr den vanliga labben fanns en 
tydlig trearscykel i upptradandet. Hoststracket in
leddes i borjan av augusti och mediandatum infoll 
samtidigt som for vanlig labb (Tabe1l4). Strackfor
loppet utmed ostkusten och i inlandet val' val korre
lerat. Vid vastkusten infOll mediandatumet 16-17 
dagar senare an vid ostkusten och i inlandet. En 
bidragande orsak till detta senare mediandatum var 
att det under 1988 noterades ett stort antal fjallabbar 
utmed vastkusten i slutet av september och i bOljan 
av oktober i samband med vastliga stormar. 

Hoststrackets maximum utmed ostkusten och i 
inlandet intraffade under den fOrsta tiodagarsperio
den i september (Figur 4). Utmed ostkusten hade 
59% av hoststracket passerat t.o.m. den 10 septem
ber, attjarnfora med 73% i inlandet och 19% utmed 
vastkusten. Den laga siffran fOr vastkusten berodde 

pa det onormalt sena infiodet av fjallabb 1988, da det 
noterades hela 191 fjallabbar under perioden 21 
september-lO oktober (jrnf. ovan) . Normalt ses fa 
fjallabbar i oktober. Utmed ostkusten hade 95 % 
passerat t.o .m . den 10 oktober. Motsvarande siffror 
var 98% fOr inlandet och 97% for vastkusten. 

Av de aldersbestamda labbarna, utgjorde andelen 
adulta 26% utmed vastkusten, 22% vid ostkusten 
och 19% i inlandet. Andelen aldersbestamda faglar 
var 99% utmed vastkusten, 92% i inlandet och 81 % 
utmed ostkusten. Andelen adultafjallabbar val' hogst 
i bOljan av strackperioden fOr att sedan minska 
successivt under hosten (Figur 5) . 

Bredstjdrtad labb. Under Men 1982-1995 notera
des 1755 exemplar pa strack under perioden 1 au
gusti - 31 december (Figur 3). Det hogsta antalet 
observerade bredstjartade labbar ett enskilt ar val' 
807 stycken 1985. Det aret sags speciellt manga pa 
vastkusten, med tyngdpunkt i november manad. 
Jarnfort med vanlig labb och fjallabb fanns ingen 
tydlig trend i okande an tal bredstjartade labbar un
der den studerade perioden. Dock upptradde den 
bredstjartade i samma tydliga monster med ett storre 
antal varttredjear,namligen 1982, 1985, 1988, 1991 
och 1994. 

De fOrsta bredstjartade labbarna fOr hosten note
rades i borjan av augusti. Mediandatum for host
stracket skiljde sig at i de olika delarna av landet 

Tabe1l4. Mediandatum fOr de olika labbarternas hostupptradande aren 1982-1995. Topparen ar 1982, 1985, 1988, 
1991 och 1994. Som mellanar raknas resterande ar under perioden. 
Median date of observation in autumnfor the three slaw species in 1982-1995. The peak years were 1982,1985, 
1988, 1991 and 1994. 

Vanliglabb 
Arctic Skua 
Ostkusten East Coast 
Vastkustel1 West Coast 
Inlandet Inland 

Fjallabb 
Long-tailed Skua 
Ostkusten East Coast 
Vastkusten West Coast 
Inlandet Inland 

Bredstjartad labb 
Pomarine Slaw 
Ostkusten East Coast 
Vastkustel1 West Coast 
Inlandet Inland 

Samtliga ar All years 

4 september (n=7291) 
12 september (n=3185) 
6 september (n=1898) 

6 september (11=328) 
22 september (11=458) 

5 september (11=284) 

9 oktober (11=1098) 
2 november (n=1286) 
5 oktober (11=542) 

Toppar Peak years 

9 september (11=3564) 
11 september (n=1447) 
9 september (n=1183) 

12 september (n=197) 
23 september (11=401) 

7 september (11=209) 

12 oktober (11=827) 
5 november (n=939) 

10 oktober (11=413) 

Mellanar Other years 

30 augusti (11=3727) 
15 september (n=1737) 
31augusti (11=708) 

29 augusti (11=131) 
8 september (11=57) 

27 augusti (n=75) 

25 september (11=271) 
14 oktober (n=347) 
15 september (11=129) 
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Figur 4. Hoststrackets fOrlopp i tiodagarsperioder fOr vanlig labb (overst) , fjaUabb (mitten) och bredstjartad labb (underst) aren 
1982-1995 . Al betyder fOrsta perioden av augusti, SI betyder fOrsta perioden i september, osv. 
Pattern of autumn 111 ig ration of Arctic Slaw (top), Long-tailed Slaw (m iddle) and Pomarine Skua (bottom) in 1982- 1995. A1 is 
the fi rs! ten-day period August, S1 is the first period of Sept em bel; and so 011. 

(Tabell 4). Upptradandet utmed ostkusten oeh i 
inlandet sammanfoll val, medan mediandatum vid 
vastkusten (om man undantar det exeeptionella met 
1985) infoll 6-8 dagar senare. Inkluderas ar 1985 
faller mediandatum 23-27 dagar sen are utmed vast-
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kustenjamfortmed ostkusten oeh inlandet. Median
datum for mellanaren infoll17-25 dagar tidigare pa 
sasongen an under topparen . 

Hoststraeket vid ostkusten oeh i inlandetkulmine
rade under den forsta tiodagarsperioden i oktober 
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Figur 5. Andelen adulta Hig lar under hasten av de vanliga labbar (averst) , fja llabbar (mitten) och bredstjartad labbar (underst) 
som a ldersbestamts under aren 1982-1995 . 
Proportion ofadll/tsofaged ArcticS/(l{[{s (top), Long- Iai/ed Skuas(lI1idd/e) and Pomarine Skuas(bottom) in the autumns of1982-
1995. 

(Figur 4). Utmed ostkusten hade 19% av hostracket 
passerat LO.m. 10 september, attjarnfora med 21 % i 
inlandet och 5% langs vastkusten. Motsvarande siff
ror fOr 10 oktober var 50% vid ostkusten, 58% i 
inlandet och 25% utmed vastkusten . 

Andelen adulta bredstjartade labbar var somhogst 
i bOljan av strackperioden fOr att sedan minska 
successivt under perioden (Figur 5). Av de aIdersbe
stamda labbarna var andelen adulta lagst i inlandet 
med 10%, fOljt av ostkusten 22% och vastkusten 
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25%. Samtidigt var dock andelen aldersbestamda 
hogst i inlandet med 98%, jiimfort med 95% vid 
vastkusten oeh 70% vid ostkusten . 

De fOrsta observationerna av juvenila faglar var 
fran inlandet med 1 juvenil i Kinneviken, Vanern 
den 12 augusti 1991. Ovriga observationer under 
den andra tiodagarsperioden i augusti utgjordes av 
15 juvenila i inlandet, 2 juvenila utmed ostkusten 
oeh 1 juvenil utmed vastkusten. 

Den hogsta noterade dagssumman fran en lokal 
var 94 exemplar vid Hono den 10 november 1985. 
Samtliga hoga dagssiffror utmed vastkusten harror
de fran november 1985. Utmed ostkusten oeh i 
inlandet var det istallet 1988 oeh 1991 som bjod pa 
de hogsta siffrorna med 39 exemplar vid Revsudden 
den 21 oktober 1988 oeh 24 exemplar vid Vaners
borg den 20 oktober 1988. 

Dygnsrytm 

De tre labbarterna noterades pa strack fran gryning 
till skymning. Det mest heltackande materialet avse
en de dygnsrytmen finns fran Vanern oeh Vattern 
under aren 1982-1995, varifran analysen harror. Dar 
hade half ten av de bredstjartade labbarna oeh fjal
labbarna passerat fern timmar efter solens uppgang, 

medan motsvarande fOr den vanliga labben intraffa
de efter sju timmar (Figur 6). Sett till kloektiden, 
utan hansyn till soluppgangen, innebar det att 50% 
av de bredstjartade labbarna oeh fjallabbarna hade 
passerat kl . 11.15, medan motsvarande andel fOr 
vanlig labb hade passerat kl. 12.30. For samtliga 
arter fanns en markerad topp 10-12 timmar efter 
soluppgangen, da andelen av det totala antalet note
rade individer varierade fran 16% fOr fjallabb till 
23% for vanlig labb. 

Strackriktning oc!?' vader 

Mo j ligheten att u tmed ku sterna u pptaeka la bbar fran 
land okar markant i samband med paIandsvind, 
vilket paverkar bilden av arternas straekvagar oeh 
upptradande i olika vadersituationer. 

Varen. Under varstraeket noterades, fran Halm
stadtrakten oeh norrut langs vastkusten, merparten 
av samtliga labbarter stracka mot soder. I omradet 
mellan Halmstad oeh Falsterbo sags dessutom en 
stor del av labbarna straeka in over land med en 
ostlig straekriktning. Framforallt patagligt var detta 
i Laholmsbukten dar 90% av de observerade labbar 
straekte in over land i en straekriktning mellan 
nordost oeh sydost. Utmed ostkusten oeh i inlandet 
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Figur 6. Antalet strackande labbar per timme efter soluppgangen i inlandet 1990-1995. 
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straekte de tre labbarterna i en riktning mellan nord 
oeh ost. 

Hosten. Under hosten passerade merparten av 
labbarna utmed vastkusten soderut i samband med 
vastliga vindar. Vid nagra dagars ihallande blasande 
hande det dock att labbar som varit langt soderut i 
SkageraeklKattegatt ateligen noterades straeka i re
tur mot norr. Enstaka observationer finns av labbar 
som kommit fran land oeh straekt ut over havet. 
Utmed ostkusten fOrsiggiek straeket i en sydlig till 
vastlig straekriktning. I Gavlebukten fanns en tydlig 
straekdelare dar labbarna antingen valde en sydlig 
straekriktning, vilket innebar att de da foljde kusten, 
alternativt straekte mot sydvast in over land (Part 
samt Soderlund i brev). Av ea 400 labbar som obser
verades vid B j oms Fyr i U ppland under hos ten 1991 
straekte 55% mot sydvast (in over land) oeh 45% 
mot sydost (Soderlund i brev). Pa flera andra platser 
utmed ostkusten noterades labbar straeka in over 
land. Bland annat vid Furon i norra Kalmarsund med 
som mest ea 40-50 exemplar den 4 september 1991 
(Eriksen i brev) oeh Skiiggenas, Kalmarsund (Kleve
mark i brev). I inlandet passerade labbarna i en 
sydlig till vastlig straekriktning. Straeket ut ur Va
nern oeh Vattern skedde i sydvastlig riktning. En 
rnindre andel av straeket fOrsiggiek i en vastlig 
straclaiktning. Observationer gjordes i norra Vat
tern av labbar som straekte in i sjon fran oster oeh 
passerade malmedvetet rakt vasterut ivag fran sjon 
(Allvin muntl.) . 

Diskussion 

Strtickvtigar 

Under sina flygningar till oeh fran haekplatserna 
passerar de tre avhandlade labbarterna Sverige. Se
nare ars straekstudier har aven pavisat ett talrikt 
strack i inlandet. Straekande labbar over land ar 
inget unikt, utan vanligt fOrekommande aven i andra 
delar av varlden. I Storbritannien oeh Irland har pa 
flera platser samtliga arter noterats straeka over land 
(Davenport i brev). Observationer av straekande 
labbar i inlandet under varen har aven gjorts i Alaska 
(Dean et al. 1976). Vid de stora sjoarna i Nordame
rika hal' det noterats ett strack om hostarna (Rose 
1996, Sherony & Brock 1997), med ett arsgenom
snitt pa upp till 47 exemplar pa en lokal. Det finns 
flera aterfynd av ringmarkta brittiska vanliga labbar 
fran inlandetiAfrika (Furness 1987).Attlabbar aven 
straeker over de stora landmassorna visas av att 
vanlig labb har noterats i maj utanfor Astana i 
Kazakstan (Alstrom muntl.) vilket torde vara sa 

langt fran havet man kan korruna, samt en adult i maj 
i Sichuan, Kina pa 3000 m hojd pa tibetanska hog
platan (egen observation). 

De labbar som passerar over Sverige haekar i 
Sverige, Finland, norra Norge oeh Ryssland. Den 
vanliga labben haekar i Sverige med ea 550 par 
(Andersson 2000), i Finland med 400-450 par (Ko
skirnies 1993) samt utmed ryska tundran fran Kola
halvon oeh osterut. Fjallabben haekar som narmast 
ide svenska fjallen med starkt varierande antal par 
mellan olika ar (SOF 1990), i norra Finland med 
100-2000 par (Koskimies 1993), samt utmed den 
ryska tundran fran Kolahalvon oeh osterut. Tathete
rna varierar beroende pa lammeltillgangen. Den 
bredstjartade labben haekar fran Kaninhalvon oeh 
osterut pa den ryska tundran (Cramp & Simmons 
1982). 

Overvintringsorru'adena for den vanliga labben ar 
framst utmed sodra Afrikas, Sydamerikas oeh Aus
traliens kuster (Barton 1982, Brown 1975, Lambert 
1980, LOfgren i brev). Arten observeras framforallt 
i kustnara orru'aden. Fjallabbens overvintringsorru'a
den ar fOrlagda i pelagiska orru'aden dar niiringsrika 
kalla vattenstrorrunar medfOr god fodotillgang. Be
roende pa artens pelagiska leverne fu: vintertillhallen 
mindre kanda. De viktigaste platserna verkar vara 
utmed den sodra delen av Sydamerikas ostkust oeh 
Afrikas sydvastkust (Lambert 1980, Veit 1985, Lof
gren i brev). Den bredstjartade lab ben overvintrar i 
en zon mellan vanlig labb oeh fjallabb (Furness 
1987, LOfgren i brev). De viktigaste orru'adena ar 
utanfOr mellersta Afrika oeh Mellanamerika, samt i 
Indiska oeeanen (Barton 1982, Brown 1979, Lam
bert 1980, Lofgren i brev) . Den bredstjartade labben 
overvintrar generellt nordligare an vanlig labb oeh 
ses regelbundet upp till Vasteuropa. 

Vilka straekvagar anvander sig labbar av mellan 
haekplatser oeh overvintringsomraden? Under var
straeket infoll mediandatum 12 dagar tidigare for 
vanlig labb utmed vastkustenjiimfortmed ostkusten 
oeh inlandet. Mediandatum utmed ostkusten over
ensstammer val med finska observationer. I Finska 
viken var de tre labbarternas mediandatum fOljande: 
vanlig labb 19 maj, fjallabb 21 maj oeh bredstjfu:tad 
labb 19 maj (Pettay 1994, Poyhonen i brev) . Det 
innebar att labbarna utmed svenska vastkusten pas
serade 5-12 dagar oeh utmed ostkusten endast 1-3 
dagar tidigare an motsvarande i Finland. I Sverige 
intraffade motsvarande, for de tre studerade arterna 
under hoststraeket, da mediandatum infoll 6-25 
dagar tidigare vid inlandetlostkusten jamfort med 
vastkusten. Det fOrefaller inte troligt att faglarna 
skulle rasta/fodosoka under sa lang tid innan de nm: 
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Figur 7. Fbrmodade huvudsakJiga strackrutter fbr de tre labbarterna under varen . 
Suggested lI1ain migration routes for the three skua species during spring 

ostkusten under varen respektive vastkusten under 
hosten, utan det ar mera sannolikt att straekmonstret 
istallet representerar olika straekvagar eller popula
tioner. De som ses utmed svenska oeh danska vast
kusten noteras framforallt i samband med friska oeh 
harda vastliga vindar, vilket innebar att upptradan
det blir avhangigt vaderforhaIlandena (Meltofte 1979, 
Rasmussen 1985). En genomgang av straekmaterial 
fran Danmark visar att relativt fa labbar noterades 
under varen, medan ett stOrre antal sags under hosten 
(Meltofte 1979, Pedersen i brev). 

Varstraeket av vanlig labb over Sverige visade 
tydliga geografiska skillnader genom att straektop
pen utmed vastkusten infol! en till tre veekor tidiga
re, jamfort med ostkusten oeh inlandet. En annan 
skillnad i upptradandet under varen var att det note
rades en stOrre andel vanlig labb utav den ljusa 
fargfasen utmed ostkusten. Sannolikt berodde detta 
pa att vastkusten respektive ostkustenlinlandet be
rordes av labbar med skilda straekvagar. De labbar 
som sags utmed vastkusten kom in via Nordsjon, 
medan troligen merparten av de som sags utmed 
ostkusten oeh Finland sannolikt kom straekande via 
Mellaneuropa. 
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Med utgangspunkt fran diskussionen ovan utkris
talliserar sig fOljande straekvagar (Figurerna 7 oeh 
8) : 

1. "Sfriickrutt Aflanten" . De tre labbarterna note
ras i stora antal utmed de engelska kusterna under 
saval var som host (Davenport 1981, 1997). Runt 
Island ses bredstjartad labb oeh fjallabb pa strack, 
med mediandatum under varen som infoll den 13 
maj respektive 25 maj, medan vanlig labb ej notera
des som straekande. Merparten av fjallabbarna sags 
soder om on oeh de bredstjartade labbarna norr om 
(Petursson 1993, Gudmundsson i brev). I Norge 
noterades merparten av labbarna i norra delen av 
landet. Bevakning av straeket under en veeka i slutet 
av augusti oeh en veeka i mitten av september 1997 
vid Berlevag i Nordnorge, visade att ett relativt 
sparsamt strack passerade (egna observationer). 
Under varstraeket kan dock stOrre antal av fjallabb 
oeh bredstjartad labb noteras i Nordnorge (Holm
gren i brev). 

I samband med den svensk-ryska tundraexpedi
tionen 1994 raknade Bakken & Gavrilo (1994) sjo
faglar fran ett fartyg . De noterade stora antal av 
bredstjartad labb i Laptev- oeh Karahaven, medan fa 



Figur 8. Farmodade huvudsakJiga strachutter fOr de tre labbarterna under hasten. 
Suggested main migration routes for the three skua species during autumn 

noterades i Barents hay. Vanlig labb och fjallabb val' 
betydligt Hitaligare an bredstjartad labb. De stora 
antalen av bredstjartad labb holl till over istackta 
OlID·aden. Vid iskanterna fOrekom polartorsk i l'iklig 
mangd, vilken sannolikt val' viktig fOda fOr de bred
stjartade labbarna. 

Den "atlantiska strackrutten" passerar saIedes 
Brittiska oarna, saval norr som soder om Island och 
norr om Norge. Troligen ar detta strackvagen fOr 
merparten av de labbar som hackar pa Tajmyrhalv
on. Dessa lab bar anvander saledes storcirkeln nar de 
strackeI' mellan hacknings- och overvintringsplat
serna. En del av dessa kan sannolikt aven noteras 
u tmed svenska farvatten da de emellanat blaser in till 
svenska vastkusten i samband med vastliga stormar. 

2. "Str(ickrutt Norden" . De labbar som passerar 
Danmark och svenska vastkusten pa varen ar troli
gen faglar somkommitstrackande via Nordsjon. For 
den vanlig labben tillhor sannolikt merparten av de 
observerade faglarna den svenska ocb finska popu
lationen, medan en rnindre andel han'or fran den 
ryska tundran. Av de observerade fjallabbarna ar det 
rimligt att antaga att en stor del av dessa hackar i 
nona Finland, samt en rnindre del langs den ryska 

ishavskusten i ett onu'ade till lamalhalvon. De bred
stjilltade labbarna harror troligen fran onu'adet mel
Ian Kaninhalvon och lamalhalvon. Under hosten 
sker flyttningen omvant. De labbpopulationer som 
valjer den beskrivna strackvagen observerades ut
med mellersta och norra delarna av Sveriges ostkust. 
En del av dessa faglar upptrader aven utmed den 
sodra delen av ostkusten. 

3. " Str(ickrutt Mellaneuropa " . Ett regelbundet 
strack av de olika labbarterna observeras under saval 
val' som host over Mellaneuropa. Det finns observa
tioner under perioden april-juni fdin Schweiz (Volet 
i brev), Osten'ike (Raimer i brev), Italien (Genero i 
brev), Tjeckien (Vavrik i brev), Polen (Stawarczyk i 
brev), Vitryssland (Cherkas 1993) ochEstland (Laid
na i brev). I Medelhavet noterades de storsta antalen 
utmed spanska ostkusten dill' den hogsta dagssiffran 
val' 108 vanliga labbar pa strack den 13 maj 1988 
(Paterson i brev). Under hosten fOrekonuner ett 
regelbundet strack over Mellaneuropa av bade adul
ta och juvenila faglar. Bland annat ses de tre arterna 
regelbundet vid Genevesjon i Schweiz (Volet i brev). 
I Osten'ike kan vanlig labb anses vara en arlig 
strackare vid Bodensjon (Ral1l1er i brev) . I vastra 
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alpema vid Piemonte i Italien har det noterats mer an 
tio fynd av bredstjartad labb oeh fjallabb ar den art 
som setts flest ganger (Genero i brev). Merparten av 
labbarna i Mellaneuropa har observerats i samband 
med lagtryek oeh regno Det aI dador rimligt att 
antaga att det pagaI ett omfattande strack over dessa 
omraden saval var som host, men att taglama bara 
ses da de tvingas ner pa lag hojd av daligt vader. 
Darmed kan det antas att delar av de labbpopulatio
ner som under val' oeh host passerar utmed svenska 
ostkusten oeh som stracker over Finland sannolikt 
anvander passagen over Mellaneuropa som flyttvag. 
De labbar som anvander den har straekvagen harror 
sannolikt fran Olill'adet kring lamalhalvon. 

4. "Strdekrutt Svarta havet oeh Kaspiska havet". 
Fynd finns i Moskvas skinnsamlingar av de tre 
artema fran Aralsjon, Kaspiska oeh Svarta havet (de 
Korte i brev). Straekande bredstjartade labbar har 
observerats i den Rumanska delen av Svarta havs
kusten (van Impe 1969). De tre labbartema ar arliga 
vid Eilat under varstraeket (Krabbe 1980, egna ob
servationer). Vid Dubai har nordoststraekande labbar 
observerats, vilket innebar att de sannolikt genade 
over Arabiska hal von pa vag mot Kaspiska havet oeh 
sa smaningom den ryska ishavskusten (Bannon 
1994). lOman ses merparten av vanlig labb under 
juli-augusti oeh november, fjallabb i maj oeh juli 
samt bredstjartad labb i augusti (opublieerade data 
fran Oman Bird Records). Labbar som anvander den 
har straekvagen under var oeh host ar sannolikt 
faglar som haekar i ett omrade mellan lamalhalvon 
oeh Tajmyrhalvon. 

Olika strdekvdgar jor unga respektive galnla under 
hoststrdeket? 

Majoriteten av de labbar som sags pa hoststraeket i 
Sverige val' ungfaglar, med fOrdelningen 52% fOr 
vanlig labb, 79% for fjallabb oeh 81 % fOr bredstjar
tad labb. Motsvarande fordelning galler i ovriga 
Europa for fjallabb och bredstjartad labb. Den van
liga lab ben skiljer sig dock genom att det i de ostra 
del am a av Europa noterats en hogre andel adulta. I 
Finland utgjorde den adulta andelen av vanlig labb 
81 % (Poyhonen 1998, Pietilainen i brev) oeh i Polen 
89% (Stawarezyk i brev). 

Den klart hogre andelen ungtaglar i den vastra 
delen av Europa kan mojligen fOrklaras av att huvud
delen av flyttningen sker pa hog hojd over land. Vid 
vadelforandringar ar de juvenila sannolikt salill'e pa 
att bade forutse oeh hantera dessa, vilket medfOr att 
de soker sig ned pa lagre hdjder oeh blir darmed 
observerbara fran marken. Altemativt valjer ungfag-
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lama i stOrre utstraekning en straekvag som kan 
erbjuda kontinuerliga furageringsmojligheter (Bot
tenviken, Ostersjon, Kattegatt, Skageraek samt de 
vasteuropeiska kustema). 

En stOrre andel adulta vanliga labbar i de ostra 
delama av Europa pekar pa att arten hal' en ostligare 
straekrutt. Det skulle i sa fall innebara att huvudstra
ket fOr vanliga lab bar fran den ryska tundran gar i en 
bana fran den ryska ishavskusten ned over Finland 
oeh Ryssland for att na Medelhavet oeh darefter 
Atlanten. 

Fluktuationer i antalet straekande labba/' 

Det var sedan tidigare hint att bredstjartad labb kan 
upptrada i stora an tal vissa ar. I Sverige har den i 
aldre tider upptratt i storre omfattning aren 1868, 
1879 oeh 1903 (JagerskiOld & Kolthoff 1926). Ut
med Norges kusterupptradde arten i storre antal aren 
1834, 1837, 1874, 1876-1877, 1879, 1912 (Loven
ski old 1963), samt 1985 (StOrkersen 1986). 

Det totala antalet straekande labbar pa hosten ar 
starkt avhangigt av haekningsresultatet, fOretrades
vis av hur de populationer som finns pa den ryska 
tundran lyekas produeera flygga ungar. Deras resul
tat beror i sin tur pa tillgangen av gnagare. Den 
bredstjartade lab ben ar helt beroende av Himlar som 
foda under haekningen oeh haekar overhuvudtaget 
inte om tillgangen ar dalig, utan lalill1ar tundran 
relativt omgaende om lamlar saknas (Andersson 
1973, Maher 1974, Ryabitsev 1995, i brev). Fjallab
ben valjer huvudsakligen lammel som foda om till
gangen ar god (Maher 1974), men kan i kustnara 
omraden aven livnara sig pa foda som den sjalv 
fangar i havet (Kolthoff 1901). Vanlig labb ar den av 
artema som ar minst beroende av gnagare oeh kan pa 
tundran livnara sig pa fagel (Maher 1974). FjaUab
ben stannar ofta kvar till mitten eller slutet av juli 
aven nar lamlar saknas, medan den vanliga labben 
finns kvar i Olill'adet oavsett haekningsframgangen 
(Ryabitsev i brev). Vid en begransad gnagartillgang 
okar dock predationstryeket pa labbamas ungar fran 
ovriga predatorer, vilket leder till fa eller inga fly gga 
ungar (Ryabitsev i brev). 

I det svenska matelialet fran aren 1982-1995 
kunde for vanlig labb oeh fjallabb samtliga arter 
konstateras ett okat an tal straekande individer. Vart 
tredje ar noterades dessutom ett betydligt stOrre 
an tal fOr samtliga arter, namligen 1982, 1985, 1988, 
1991 oeh 1994. Dessa toppfu oeh trearseykler over
ensstamde val med lammeIaren pa ryska tundran 
(Kondratyev 1992, Ryabitsev 1993, Summers & 
Underhill 1987, Tomkovieh 1994a, b, Tomkovieh & 



Lebedova 1996). Dessa ar gick ocksa den bredstjar
tade labb till hackning pa Jamalhalvon i storre antal 
an andra ar (Ryabitsev 1995, i brev). Ryabitsev 
inventerade en yta pa 25 km2 belagen pa mellersta 
Jamalhalvon aren 1988-1995. Inom ytan hackade 
under vissa ar alla tre labbarterna. Vanlig labb hack
ade under sju av de atta aren och da med som mest 4 
par. Fjallabben hackade fern ill.-, med som mest4 par. 
For den bredstjartade lab ben noterade Ryabitsev en 
tydlig "trearscykel" med 20 par 1988, hela 59 par 
1991 och 17 par 1994. Dessutom hackade 2-3 par ar 
1993, medan inga hackningar kunde konstateras de 
ovriga fu-en. Antalet hackande par pa Jamal av de 
bada mindre arterna lag pa en relativt konstant niva 
over aren (Ryabitsev 1995, i brev). Att dessa arter 
anda uppvisade en tydlig topp vart tredje ar berodde 
sannolikt pa ett lagre predationstryck fran fjallrav 
och rovfaglar under lammelfu-en, vilket led de till en 
battre hackningsframgang dessa ar Gmf. Sununers 
& Underhill 1987). Om man jamfor hackningar av 
bredstjartad labb pa tundran 1991 och 1994 kan det 
konstateras att forutsattningarna var optimala 1991 
(Ryabitsev 1993). Ar 1994 kraschade emellertid 
lamlarna i slutet av juni pa Jamalhalvon, varvid 
fjallravar och labbar borjade predera pa vadarbon 
(Tomkovich & Lebedova 1996). Det ar kant fran 
Alaska att om larnlama fOrsvinner en bit fram pa 
sommaren blir ungproduktionen lag (Custer & Pitel
ka 1987). Ar 1994 gick inte den bredstjartadelabben 
till hackning vaster om Jamalhalvon, vilket de gjor
de 1991 (Ryabitsev 1993, Tomkovich & Lebedova 
1996). Sommaren 1997 var pa J amalhal von ovanligt 
kall och toppen av gnagare uteblev (Ryabitsev i 
brev) vilket avspeglades val pa hosten i Sverige med 
fa unga bredstjartade labbar observerade (egna ob
servationer) . Under fu- da Wmmel saknas haller den 
bredstjartade labben inte revir. I Ryabitsevs studie
omrade besokte de tundran och drog omkring over 
stora orID-aden under sin jakt pa fOda, fOr att redan i 
borjan av juli larnna omradet och dra ut over havet 
(Ryabitsev i brev). Mojligen haller nuvarande 3-fu-s 
intervall pa att brytas i vissa delar av den ryska 
tundran da det val' en god lammeltillgang under 
sommaren ar 1996 (de Korte i brev). 

I Sverige val' trearscyklerna inte lika tydliga ut
med vastkusten som i inlandet och utmed ostkusten. 
Det berodde sannolikt pa att upptradandet av labbar 
under hosten utmed vastkusten var starkare korrele
rat med vastliga vindar, vilket innebar att flyttande 
labbar fOrs in med vindarna till kusten. 

Sammantaget innebar detta att ar da liirnmeltill
gangen pa den ryska tundran ar god kan stora antal 
av de tre labbarterna noteras i Sverige och de svenska 

farvattnen . Stracket av labb forsiggar regelbundet 
pa bred front over Norden. Upptradandet kan dess
utom forstarkas och koncentreras i vissa vadersitua
tioner 

Tid for forsta upptrtidande av ungfaglar av 
bredstjtirtad labb 

I Sverige noterades de fOrsta ungfaglarna av bred
stjartad labb i mitten av augusti . En intressant fraga 
ar huruvida det ar arsungar som ses eller om det ar 
2K faglar som kan vara svarbestamda avseende 
aldern . 

Den bredstjartade labben anlander till hacknings
platsen under senare delen av maj till i borjan av juli, 
med tyngdpunkt under fOrsta halvan av juni (Schan
ning 1916, Maher 1974, Frodin m. fl . 1994, Ryabit
sev 1995, i brev). Vid Point Barrow fu- 1960 flOg de 
flesta ungfaglarna bra den 10 augusti och den 18 
augusti noterades ungfaglar flyga sjalvstandigt ut 
over havet (Maher 1974). Under sasonger med tidig 
var var ung£aglarna flygfardiga pa Jamalhalvon fran 
i slutet av juli eller i borjan av augusti (Ryabitsev i 
brev). Efterdet att de blivitflygga var de beroende av 
foraldrama ytterligare tva veckor (Maher 1974). Det 
innebar att ungfaglar borde kunna upptrada i S verige 
redan fran mitten av augusti. Analysen av det svens
ka materialet under aren 1982-1995 visar att det 
under perioden 11-20 augusti noterades 16 juvenila 
och 3 adulta bredstjartade labbar. De adulta strackte 
tillsammans medjuvenila faglar. Den tidigaste ung
fagelobservationen fran Island var den 24 augusti 
1989 da 1 juvenil sags tillsammans med 2 adulta 
(Petursson m.fl.1992). Det har innebar saIedes att 
arsungar kan ses av bredstjartad labb fran mitten av 
augusti utmed den svenska kusterna. Sarmolikt upp
trader det dock aven en del 2K faglar under den har 
perioden, varfor man bor vara speciellt noggrann 
med aIdersbestarnningen. 

Vad tir orsaken till att antalet observationer okat? 

For vanlig labb visar det svenska materialet pa en 
rejal okning av observationerna utmed ostkusten 
sedan 1990. Aven fOr fjallabben fanns en okande 
trend, medan det for bredstjartad labb inte var en lika 
tydlig trend. Pa Island har fynden av fjallabb okat 
mar-kant sedan 1988 och bredstjartad labb sedan 
1978 (Petursson 1993). I Finland hal' antalet strack
are pa vfu-en i Finska viken stadigt okat sedan 1991 
(Tolvanen m .fl. 1996). Aven fynden i Finlands in
land hal' okat (Lammi 1982). Motsvarande notering
ar gjordes i Danmark, dar det vid Blavandshuk 
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noterats en uppgang i antalet observerade individer 
sedan 1963 (Blavand Fuglestation, Meltofte 1979). 
Anvandandet dill: av likartade observationsmetoder 
genom aren visar att det ror sig om en reell okning av 
antalet individer. Okande antal har ocksa noterats i 
Nordjylland frarnfor allt sedan 1982 (Nyrup 1992). 
Den sistnanmda okningen av antalet individer var 
sannolikt en kombination av "upptackten" av ett 
regelbundet strack, okade kunskaper om faltbestam
ning av ungfaglar och inte minst okade observation
sinsatser. Fragan ar ocksa om det skett en reell 
okning av populationernas storlek? 

I de narliggande omradena visar det sig att den 
hackande populationen av vanlig labb i K varken har 
okat kraftigt jarnfort med slutet av 1950-talet (Ulf
yens m.fl. 1988, Hilden m.fl. 1995). I mitten av 
1980-talet okade den hackande populationen av 
vanlig labb fern ganger i ett reservat vid Murmansk 
(Golovkin i brev). Pa de sydostra delama av Jamal
hal von har dock antalet hackande par varit stabilt 
sedan 1988 (Ryabitsev 1995 och i brev). Det mesta 
talar alltsa fOr att de mer narliggande populationema 
av vanlig labb har okat i antal. 

Vad galler fjallabben har den vid Brittiska oama 
varit spars am om hostarna fram till 1988, da den 
upptradde i antal som aldrig noterats tidigare (Dunn 
& Hirschfeld 1991, Davenport i brev) . Denna "inva
sion" marktes aven av i Skandinavien. Sedan dess 
har fjallabben upptratt i samma trearscykler som 
bredstjartad labbi Storbritannien (Davenporti brev). 
Vad kommer det sig av, detta andrade upptradande? 
Det finns inget som tyder pa att en populationsok
lung skulle ha agt rum. Enligt Ryabitsev (1995, i 
brev) har antalethackande par pa Jamalhalvon hallit 
sig pa enjanm och lag niva 1988-1995. Vi barred an 
tidigare namnt att fjallabb var den av artema som 
praktiserar fOdopiratisering i nlinst omfattrung. Med 
detta som bakgrund fu det mera sannolikt att fOrand
ringar i fodotillgangen langs strackvagama kan lig
ga bakom artens fOrandrade upptradande. Dunn & 
Hirschfeld (1991) pekade pa lagre bestand av tobis 
Ammodytes sp . runt Shetland 1988 som en trolig 
orsak. Runt 1985 sjonk bestandet av lodda Mallotus 
villosus drastiskt i Barents hay (Sakshaug 1994). 
Innehallet i spybollar fran vanlig labb vid Murmansk 
val' 1986 overvagande fisk (lodda, tobis och sill 
Clupea sp), medan kraftdjur Crustacean sp. utgjor
de en betydande del 1988 (Golovkin i brev). Bestan
det av lodda flyttar sig aven geografiskt i Barents hay 
beroende pa om det varit ett vannt eller kallt ar och 
efter polatfrontens rorelser (Sakshaug 1994). Anta
let fisbitande taglar som storskarv Phalacrocorax 
carbo och alkor Alcidae pa hosten har okat i ytter-
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skfugfuden pa svenska vastkusten fran slutet av 
1980-talet (Blomqvist & Johansson 1994, Pehrsson 
et al. 1990). Detta kan fOrutom brist pa foda langre 
norrut aven bero pa en okning av fOdotillgangen i 
dessa vatten. Vi menar att dessa andrade forutsatt
ningar i fodotillgangen tangs fjallabbens nOl"mala 
strackvag gor att den numera drar sig ned i Nordsjon. 
Det kan ocksa vat"a fallet med bredstjartad labb. En 
annan fOrklaring kan vat"a variationer i gnagarcyk
lema pa den ryska tundran, som inte alltid fu synkro
niserade langs bela ishavskusten, t.ex. var 1996 ett 
bra gnagarar pa tundran endast inom vissa omraden 
(de Korte i brev). Det okade antalet observationer, 
aven mellan topparen, kan alltsa antas bero pa en 
generellt okad ornitologisk aktivitet under perioden, 
battre strackbevakning vid speciella vadersituatio
ner och eventuella forandringar av fOdotillgangen i 
havet som kan ha forandrat strackvagarna. For den 
vanliga labben finns aven en dokumenterad popula
tionsokning inom vissa omraden . 
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Genero, Alexander Golovkin, Igor Gorban, Gud
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gren, Gabor Magyat·, Klaus MaIling Olsen, Dan 
Muntreanu, Mikhail Nikiforov, Leif Nilsson, Tunk
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nart Soderlund, Alexemplat'ey Tischechkin, Pavel 
Tomkovitch, Declan M . Troy, Alfred Trnka, Russel 
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Summary 

Migration routes and behaviour of skuas Stercorarius 

This paper describes the migration of three skua 
species Stercorarius parasitic us, S. longicaudus and 
S. pomarinus in Sweden 1982-1995 as far as num
bers observed and their seasonal and regional occur
rence during spring and autumn migration are con
cerned. 

Methods 

We have gathered observations from regional report 
committees and ornithologists in Sweden and Eu
rope. A large part of the material is from our own 
observations at Lake Vattern and Lake Vanern. We 
have also researched older Swedish ornithological 
literature. The results presented are for the years 
1982-1995. The observations we have compiled do 
in most cases not origin from any standardised 
counts. 

Results 

The observations have mainly been treated separate
ly for three geographical regions of Sweden: "West 
Coast" - from the Norwegian border to Falsterbo 
(the south westernmosttip of Sweden), "East Coast" 
- from east of Falsterbo to the Finnish border and 
"Inland" - which are all non-coastal observations 
(mainly from Lake Vanern and Vattern). Table 1 
shows the occurrence of the species in each province 
("Ian") of Sweden. 

Spring migration 

Arctic Skua. During 1982-1995, 1967 birds were 
seen in spring (Table 2) . There was an increase in 
numbers during the end of this period, especially 
along the East Coast. The earliest observations are 
from March. The first peak of migration was within 
the second ten-day period of April, along both coasts 
(Figure 1). The second peak was on the West Coast 
in the first ten days of May, but on the East Coast in 
the second half of May. The Inland observations 
differ in that hardly any birds were seen in April. The 
peak in Inland occurred in the middle of May. 
Median date on the West Coast was 12 days earlier 
than on the East Coast and 14 days earlier than 
Inland (Table 3). Dark phase birds were 13 days 
earlier then light phase on both coasts. The differ
ence in Inland median date between dark and light 
phase was 9 days. The proportion oflight phase birds 

increased successively over the period in all areas, 
being highest on the East coast (Figure 2). The 
highest daily number observed was 44 on 9 April 
1991. 

Long-tailed Skua. This was the least numerous of 
the species in spring, and only 46 birds were ob
served (Table 2). The pattern was identical for all 
areas with a peak during the last ten days of May 
(Figure 1, Table 3). Median date was 23 May, with 
two exceptional early sightings on 13 April 1967 and 
1986. Only single birds were noted. 

Pomarine Slaw. This species was almost exclu
sively seen in May, with a peak in the end of the 
month. In total of 586 birds were seen, mainly along 
the West Coast (Table 2) . The earliest bird was 
recorded 16 April 1987. Highest daily total was 16 
on 14 May 1988. Median date on the West Coast was 
one day earlier than on the East Coast, and five days 
before Inland birds (Table 3) . Only 18 dark phase 
birds were observed (3.2% of the total number). 

Autumn lnigration 

Arctic Slaw. In total, 11,083 Arctic Skuas were 
recorded (Table 1). The highest yearly total was 
2243 in 1994. The number of birds seen increased 
over the years (Figure 3), the pattern being more 
pronounced on the East Coast and Inland than on the 
West Coast. There was also a clear pattern with peak 
years every third year: in 1982, 1985, 1988, 1991 and 
1994. The first year after a peak-year had the lowest 
totals of each "cycle". 

The seasonal occurrence on the East Coast and 
Inland was very similar during autumn, but differed 
from the West Coast (Figure 4, Table 4). The peak in 
the first areas was within the first 10 days of Septem
ber. On the East Coast 66% of the migration had 
passed by 11 September, as compared to 59 % in the 
Inland and 48% on the West Coast. Very few birds 
were seen after 10 October. In total, the proportion of 
birds that were aged were 73% Inland, 53% on the 
West Coast and 25% on the East Coast. The propor
tion of adult birds was higher early in the autumn and 
decreases successively (Figure 5). The overall pro
portion of adults was 31 % in the Inland, 49% on the 
East Coast and 60% on the West Coast. 

Long-tailed Slaw. In total 722 birds were observed 
1982-1995 (Table 4), with 275 in 1991 as the highest 
yearly total. The numbers increased over the years. 
As with Arctic Skua there was a three-year cycle in 
the number of birds. The pattern of migration was 
similar for the East Coast and Inland, with a median 
date in early September, but the median date was 16 
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days later at the West Coast (Figure 4, Table 4). This 
difference was mainly caused by observations dur
ing westerly gales in late September and early Octo
ber 1988, when unprecedented numbers were present 
in the North Sea. Normally very few Long-tailed 
Skuas are seen after 15 September. Adult birds were 
observed mainly in early autumn. About 26% of the 
age-determined birds were adults on the West Coast, 
22 % on the East Coast and 19% Inland. On the West 
coast 99% were aged, compared to 92 % Inland and 
81 % on the East Coast. 

Ponzarine Skua. In total 1755 Pomarine Skuas 
were reported in autumn, with the highest numbers, 
807, seen in 1985. This pattem was more significant 
on the East Coast and Inland than on the West Coast. 
For Pomarine Skua there was also a clear three-year 
cycle. The peak of migration occurred within the 
first ten days of October (Figure 4, Table 4), that is, 
generally later than for the two smaller species . On 
the East Coast 19% of the migration had passed by 
10 September, compared to 21 % inland and 5% on 
the West coast. A month later, on 10 October, the 
corresponding values were 50% for the East Coast, 
58% inland and 25% for the West Coast. The propor
tion of adults was 10% Inland (98% of the birds were 
aged), 22% on the East Coast (70% aged) and 25% 
on the West Coast (95% aged) . The highest daily 
total was 94 on the West Coast, 10 November 1985. 

Daily timing of lnig ration 

Migrating skuas have been noted from dawn till 
dusk. In Lakes Viinern and Viittem half of the Poma
rine and Long-tailed skuas passed within five hours 
of sunrise, but for Arctic Skua first after 7 hours 
(Figure 6). During the first two hours, 19% of the 
Arctic Skuas were noted and 29% of Long-tailed 
Skua. The Pomarine Skua is more evenly distributed 
during the day. All species show a peak 10-12 hours 
after sunrise. 

Direction and routes of migration 

Spring. Along the northem half of the West Coast, all 
skuas were heading south. In the southern half, a 
major part of the birds have been observed flying 
eastward, in over land . Inland and along the East 
Coast, all skuas migrated in northerly directions. 

Autumn. Along the West Coast, most skuas are 
noted in westerly winds, with numbers increasing in 
strong winds. The flight direction was south along 
the coastline. After the winds have subsided, many 
birds are seen turning north again. Along the East 
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Coast the skuas mainly head south, but some also 
head west and southwest and make an inland cross
ing. Inland skuas headed in directions between south 
and west. The migration out of Lake Viinem and 
Lake Viittern is directed towards southwest. 

Discussion 

Migration routes 

The inland crossing of Sweden by sku as that was 
discovered in the early 1980's is apparently not 
unique. Inland observations have been noted in 
many other parts of the world, for example in Great 
Britain (Davenport in lit.), Alaska (Dean et al. 1976) 
and further south in the USA (Rose 1996, Sherony & 
Brock 1997). 

The skuas passing through Sweden breed in Swe
den, northern Norway, Finland and Russia. On spring 
migration the median date for Arctic Skua is 12 days 
earlier on the West Coast compared to the East 
Coast. The median date on the East Coast is 1-3 days 
before what has been noted in Finland (Poyhonen in 
lit.). It does not seem likely that the birds along the 
West Coast would be foraging such a long time 
between leaving the West coast and reaching the 
East coast. We therefore believe that the birds reach 
the West Coast from the North Sea, and that the birds 
along the East Coast and in Finland migrate via 
Central Europe. 

We suggest the following main migration routes 
for the skuas observed in Sweden (Figures 7-8): 

1. The Atlantic route. All three species are seen in 
large numbers around the British Isles both in spring 
and autumn (Davenport 1981, 1997). Around Ice
land, Pomarine and Long-tailed Skua are seen on 
migration, but Arctic Skua is not noted. Most Long
tailed Skuas are seen south of the island and the 
Pomarine SImas north of it (Petursson 1993, Gud
munds son in lit.). In Norway most birds are seen in 
the north and in spring good numbers of Pomarine 
Skuas can be seen (Holmgren in lit.). Very large 
numbers of this species have been recorded off the 
Murmansk coast in May (Glutz, von Blotheim & 
Bauer 1972). 

2. Scandinavia. The birds seen in spring in Den
mark and along the West Coast of Sweden migrate 
through the North Sea. The Arctic Skuas are pre
dominantly Swedish and Finnish breeders, a smaller 
portion are from the Russian tundra. The Long
tailed Skuas on the other hand are presumably most
ly Siberian birds like all Pomarine Skuas. 

3. Central Europe. All three skua species are 



regularly seen in inland Central Europe both in 
spring and autumn. Most of these birds are found 
during bad weather, and it seems reasonable that 
most migrants pass undetected on higher altitudes in 
good conditions. 

4. Black Sea and Caspian Sea. Observations from 
the Romanian coast (Van Impe 1969), and data from 
Oman (unpubl. Oman Bird Records) and Dubai 
(Bannon 1994), all indicate that skuas use this route 
to and from breeding grounds situated between the 
Yamal and Taimyr peninsulas. 

Separate lVutes for juveniles ? 

The majority of skuas observed in autumn in Swe
den were juvenile birds, 52% of Arctic Skua, 79% of 
Long-tailed Skua and 81 % of Pomarine Skua. The 
proportions in the rest of Europe are similar for 
Long-tailed and Pomarine Skua. For Arctic Skua 
there is a higher portion of adults in the eastern parts 
of Europe. In Finland adults made up 81 % (Pay
hanen 1998, PietiHiinen in lit.) and in Poland 89% 
(Stawarczyk in lit.). 

The higher proportion of juveniles in western 
Europe might be explained by the juveniles inability 
to anticipate drastic weather changes when migrat
ing overland on high altitude, and thus more fre
quently being observed than adult birds . Alternative
ly the juveniles choose a route with better foraging 
possibilities (Gulf of Bothnia, the Baltic Sea and the 
coastal parts of Western Europe). 

The high proportion of adult Arctic Skuas in 
Eastern Europe indicates a more easterly route for 
this species . The main route might be from the 
Russian arctic coast down through Russia and Fin
land towards the Medi terranean and from there to the 
Atlantic. 

Fluctuations in nUlnbers of migrating skuas. 

Since most birds seen are juveniles, numbers vary 
greatly according to the breeding success, which is 
correlated to the abundance of lemmings on the 
arctic tundra . Pomarine Skuas depend solely on 
rodents for food and leave the tundra iflemmings are 
scarce (Andersson 1973, Maher 1974, Ryabitsev 
1995, in lit.). Long-tailed Skuas chose lemmings if 
available but can also feed on smaller birds (Maher 
1974). Arctic Skuas are least dependent on rodents. 
However, when rodent numbers are low the pressure 
from other predators on the chicks are higher, lead
ing to few or no fledglings (Ryabitsev in lit.) . 

The peak years in autumn in Sweden 1982, 1985, 

1991 matches the peaks in lemming abundance on 
tundra (Summer & Underhill 1987, Kondratyev 
1992, Ryabitsev 1993, Tomkovitch 1994a & b, Tom
kovitch & Lebedova 1996). 

Timing of occurrence of juvenile POl11.arine Sku as 

According to Maher (1974) juvenile Pomarine Skuas 
fledged at an age of 28-34 days . Years with an early 
spring the sku as were fledged at the end of July to 
early August (Ryabitsev in lit.) . After fledging they 
are dependent on the adults for another two weeks 
(Maher 1974). The very earliest juveniles should 
then be able to reach Sweden in mid August. During 
1982-1995 16 juveniles were reported between 11 
and 20 August. 

Reasons for increasing numbers 

The numbers of observed skuas in general increased 
during the study period. For the Pomarine and Long
tailed Skua this is mainly explained by the "discov
ery" of regular passage in autumn, more widespread 
knowledge of identification of juveniles and in
creased field observations. Increasing numbers have 
also been noted in Iceland (Petursson 1993), Den
mark (Mel tofte 1979, Blavand Fuglestation, Nyrup 
1992), Finland (Lammi 1982, Tolvanen et al. 1995) 
and Great Britain (Davenport in lit.) . 

The breeding population of Arctic Skua in the 
Gulf ofBothnia has increased since the 1950s (Ulf
vens et al. 1988, Hilden et al. 1995, as well as on the 
Kola Peninsula (Golovkin in lit.) On the Yamal 
peninsula the breeding numbers have been on a low 
and even level 1988-1995 (Ryabitsev 1995, in lit.). 
Hence we believe that a rise in numbers of the 
population from the Baltic Sea to the Kola peninsula 
has been the main reason for the larger numbers of 
observed Arctic Skuas . In Long-tailed Slcua there 
does not seem to be a change in breeding numbers on 
Yamal (Ryabitsev 1995, in lit.). There was a rather 
drastic change in its occurrence both in Scandinavia 
and Great Britain from 1998 and onwards (Dunn & 
Hirschfeld 1991, Davenport in lit.) . Possibly chan
ges in food availability along the migration routes 
could be a reason for this . Dunn & Hirschfeld (1991) 
pointed to the absence of sandee1 An'llnodytes sp. 
around Shetland in 1988. Large fluctuations in the 
capelin Mallotus villosus in the Barents Sea (Saksh
aug 1994) might also playa part in this. 
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Hackfagelfaunan i ostra Smalands ytterskargard 1990-2000 

THOMAS JOHANSSON & TOMMY LARSSON 

Abstract ------------- ----
The numbers of breeding birds were surveyed in the Baltic 
archipelago of Smaland, southeastern Sweden, during 
1984 and 1990- 2000. The species included in the survey 
were Podiceps cristatus, Phalacl'Ocol'Clx carbo, Ardeel ci
nerea, swans, ducks and geese (Anatidae), waders (Hae
l11atopus ostl'Cllegus and Charadridae), skuas, gulls and 
terns (Laridae) , auks (Alcidae) and the passerine Anthus 
petl'Osus. The surveyed area is a narrow belt in the outer 
archipelago. It is 90 km long and ranges from Monsteras in 
the south to Vastervik in the north. Breeding birds were 
recorded from 54 islands or groups of islands. On average, 
7572 pairs were recorded each year from a total of 39 
breeding species. The species population trends were 

analysed for the period 1990-2000. Three species showed 
a significant increase in number of pairs: Magus serl'Cltor, 
Larus l11arinus, and Sterna caspia. Ten species showed a 
significant decrease in number of pairs: Tadorna tadorna, 
Melanittafusca, Hael11atopus ostl'Cllegus, Arenaria intel'
pres, Larus canus, Larusjitscus, Sterna pal'Cldisaea , Cep
pInts grylle, Alca tonla and Anthus petl'Osus. 
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Inledning 

Higellivet i Ostersjons skargard paverkas bland an
nat av oljeutslapp, miljogifter, overgodning och fri
luftsliv. Fagelpopulationernas stodek och utveck
ling kan darfOr sagas utgora ett matt pa rniljopaver
kan i skargarden. I denna studie beskrivs utveckling
en av hackfagelfaunan i ostra SmaJands ytterskar
gard 1984 och aren 1990-2000. Inventeringen om
fattade fOljande arter och fagelgrupper: skaggdop
ping, mellanskarv, hager, gragas, kanadagas, knol
svan, simander, dykander, vadare, labb, masar, tru
tar, tarnor, alkor smnt skarpiplarka. Det hal' genom
fOrts flera inventeringar i skargardsomraden langs 
den svenska ostkusten under senare ar. Har kan bl.a. 
namnas en omfattande inventering i Ostergotlands 
skargard 1981 och 1997 (Gezelius 1999), ett projekt 
i Stockholms skargard under benamningen "Levan
de skargard" (Andersson 1998, Ahlbom 1999), en 
kustfagelinventering i Gavleborgs Ian 1997-98 (As
penberg & Axbrink 1998) samt en inventering av 
hackande ejder pa Utklippan i Blekinge 1984-1999 
(Larsson & Mollersten 1999). Studierna redovisar 

bl.a. okningar av gragas och storskarv samt rninsk
ningar av svarta, drillsnappa, roskarl, silltrut, fisk
mas, skrattmas och tobisgrissla. Strandskata och 
skrantarna visar en mer blandad bild med bade 
okningar och minskningar. Fagellivet inom det aktu
ella skargardsomradet har beskrivits av Regnell 
(1967), Rodebrand (1976), Lindell (1989) och Lars
son (1984, 1994& 1995). Syftetmeddennastudiear 
att inventera vilka faglar som hackar inom Olmadet 
och fOlja fagelpopulationernas utveckling . 

Metoder 

Det ar hackfagelfaunan i ytterskargarden i norra 
delen av Kalmar Ian som inventerats. Omradet ut
gors av ett smalt balte i den yttre skargarden. Det 
strackeI' cirka 90 km fran Svartingsskar i Monsteras 
komn1un i soder till Langskfu u tanfor Slado i Vas ter
viks kommun i norr (Figur 1). Urvalet av oar ar gjort 
fOr att Olnfatta samtliga oar i ytterskargarden som 
hyser hackiaglar av skaggdopping, mellanskarv, 
hager, gragas, kanadagas, knolsvan, simander, dyk-
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Inventerade oar i Kalmar lans norra skargard 

01 Svartingsskar 
02 Busken, Stora Rondoren och Lilla Rondoren 
03 Gaso och Gasogrund 
04 Stora Sillekrok 
05 Kungsholmen 
06 Tjuvestenarna 
07 Skarvlo 
08 Lovgrund, Langgrund och Ostra hiillen 
09 Runno Rodskar 
10 Mannevik 
11 Langa hallen, Pasattaren och Berkeskar 
12 Akehalshallarna och Sillehall 
13 Stora Barneskar, Lilla Barneskar och Sodra Oxleberget 
14 Arnemar 
15 Mockebo 
16 Inre Grasskar, Yttre Grasskar, Lilla Karten och Stora Karten 
17 Germanneskar 
18 Furo 
19 Stora Rbdskar, Lilla Rbdskar och Rbdskar 
20 Alekrakehallarna 
21 Masskarsarkipelagen 
22 Raklen 
23 Yttre och Inre Hammeskar 
24 Loberget 
25 Fuddehallen 
26 Ovarshallen 
27 Friskar 
28 Stora och Lilla Skjutegrundet 
29 Stora och Lilla Ronnen 
29,9 Simpevarpshalvon 
30 Stora och Lilla Orsskaret 
31 Stubbskarsrev 
32 Stangskar 
33 Dantaskar 
34 Fjoleskar 
35 Boskarsarkipelagen 
36 Karingskarshallar 
37 Ostrehorvehallar, Stora Gasklubben, Lilla Gasklubben och Gullklanten 
38 Ljungskar, Vasterskar, Osterskar, Flatskar och Karskaret 
39 Garpklubbarna 
40 Stora och Lilla Tarnskar 
41 Skranskaren 
42 Arkipelagen kring Stora Berkskar 
43 Soreskaret, Norra Hallen och Norrskaret 
44 Aklabben 
45 Stora Orskar 
46 Skorvan 
47 Gjushallen 
48 Boskaren och Vargklabben 
49 Hamnklabben 
50 Algsbadarna 
51 Arkipelagen utanfbr Horns udde 
52 Masskar, Rode Karten, Stora Betskaret och Yttersta Betskaret 
53 Langskar 
54 Ringskar, Ronnen, Siado Ask, och Askhallarna 

Figur 1. b versiktskarta over det 
inventerade omradet. 
Map showing the studied area 
in eastem Sma/and. 



ander, vadare, labb, masar, trutar, tarn or, alkor samt 
skarpipHirka. Ett undantag ar hacklokaler fOr hager 
och mellanskarv vars kolonier har sokts upp aven i 
inner- och mellanskargarden. Nagra fa mindre skar
gardsomraden har inte tagits med i berakningarna 
eftersom det inte funnits inventeringsunderlag fOr 
varje hackfagelsasong. 

Inventeringen har utfOrts mellan 15 maj - 5 juli 
under 1984samt 1990-2000. For attkunnainventera 
fagelskyddsomraden har till trade beviljats av Lans
styrelsen i Kalmar Lan . Stravan har varit att besoka 
varje skargardsomrade vid minst tva tillfallen valje 
sasong for att aven kunna inventera tidiga hackfag
lar. Vissa onu'aden, framst i Oskarshamns kommun, 
har besokts vid ytterligare tillfallen. Inventeringen 
har utforts enligt Biologiska inventeringsnormer fOr 
faglar - BIN Faglar (Statens N aturvardsverk 1978). 
Da kustfaglar upptrader pa olika satt under hack
ningen, har olika metoder anvants fOr att utvardera 
antalet par av de olika arterna: 
• Simfaglar - Par observerade under hackningstid 

och i lamplig hackningsmiljo har bedomts som 
par. 

• Vadare samt skarpiplarka - Revirmarkerande 
och varnande faglar har bedomts som par. 

• Masfaglar och tarnor - Observerade bon eller 
ruvande faglar. For kolonier har halva antalet av 
samtliga observerade vuxna faglar pa hackning
slokalen bedomts som par. 

Ejder inventeras ibland utifran rakning av antalet 
hanar. En utvardering i Stockholms skargard visar 
att detta ar en svar inventeringsmetod i ytterskargar
den och att hannama lyfter pa avstand eftersom de ar 
skyggare an de som hackar langre in i skargarden 
(Andersson 1998). Darfor har denna metod inte 
anvants har. 

I de fall dar skaren varit sma och fagellivet inte sa 
omfattande har antalet par och individer obu/rverats 
fran bat. I de flesta fall har landstigningar gjorts och 
da har parrakningen kompletterats med borakning 
och revirkartering. Samtidigthar boungar ringmarkts. 
Vid flera tillfallen har kolonihackande faglar upp
skattats till jamna par med en skattning pa ±5 par. 
Antalet hackande par fOr respektive art har summe
rats arsvis fOr perioden 1990-2000. Eventuella po
pulationsfOrandringar over tiden och fOrandringar 
av antalet hackningslokaler har analyserats med 
linjar regression. 

Resultat 

Under de tolv aren som inventeringen utfOrts finns 
uppgifter om hackande faglar fran 54 enskilda oar 

och grupper av oar. Totalt har 39 fagelarter inom de 
fagelgrupper som ingar i inventeringen noterats som 
hackande. I genomsnitt har 7572 hackande par re
gistrerats per ar (Appendix 1). Av de 39 arterna visar 
tre arter en signifikant okning: smaskrake, havstrut 
och skrantarna (Figur 2a-c och Appendix 1). Tio 
arter visar en signifikant minskning: gravand, svarta, 
strandskata, roskarl, fiskmas, silltrut, silvertarna, 
tobisgrissla, tordmule och skarpiplarka (Figur 2d-l 
och Appendix 1). Under tioarsperioden har antalet 
hacklokaler minskat signifikant fOr 11 av de 39 
arterna (Tabell 1). Arter med minskat antal hacklo
kaler ar skaggdopping, gragas, grasand, svarta, 
strandskata, rodbena, drillsnappa, roskarl, fiskmas, 
gratrut samt skarpiplarka. Antalet hacklokaler har 
inte okat signifikant fOr nagon art. 

Diskussion 

Fagelarter med en signifikant trend i populations
utvecklingen 

Skaggdoppingens hacklokaler har minskat med 6% 
per ar sedan 1990 (Tabell 1). Antalet par minskade 
ocksa men minskningen ar inte signifikant (Appen
dix 1). I S venska hackfageltaxeringen films en okan
de trend under sarnma tidsperiod (Svensson m.fl. 
1999). Antalet par som omfattas i den har redovisade 
studien ar litet och darmed finns en betydande osa
kerhet i den beraknade fOrandringen. 

Gragasstarnmen har okat starkt i Sverige sedan 
bOljan av 1960-talet (Svensson m.fl. 1999) . Inom ett 
avgransat skargardsonu'ade i norra delen av Oskars
hamns kommun och sodra delen av Vasterviks kom
mun noterades endast ett par i borjan av 1960-talet, 
medan en inventering 1984 visade pa 31 par inom 
samnla Olm'ade (Lindell 1989). Denna trend har 
aven noterats i andra onu'aden langs Sveriges ost
kust, exempelvis i bstergotland (Gezelius 1999, 
SOF 1990). Inom det undersokta omradet verkar nu 
okningen ha avtagit och gragaspopulationen visar 
snarare pa en svag minskning (ej signifikant). Anta
let hackningslokaler har minskat signifikant under 
perioden med 2% per ar sedan 1990 (Tabell 1). 
Gragasen ar en art som hackar tidigt, nagot som kan 
gora det svart att skatta bestandets storlek. En alltfOr 
tidig inventering innebar svarigheter att skilja ut 
rastande individer, som under flyttning kan droja sig 
kvar, fran hackande. Vid kusten ar gragasen knuten 
till ytterskargarden eftersom den ar kanslig fOr pre
dation och stOrning (Svensson m.fl. 1999). Kan det 
vara sa att stOrningar fran friluftslivet okat? 

Antalet par av gravand har minskat starkt med en 
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Tabell 1. Antalet hacklokaler per ar for de arter som visade signifIkanta trender (p<0,05) i det studerade omradet 
i astra Smaland 1984 och 1990-2000. Forandringen per ar anges i procent och har beraknats med linjar regression 
fOr aren 1990-2000. 
The annual number of breeding localities within the studied area in 1984 and 1990-2000for species that showed 
sign~ficant population trends . The annual change is given inpercentandwas calculated with linear regressionfrom 
data collected betl,veen 1990-2000. 

A.J.. Year 

Art Species 1984 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 Andring/ar 
Chal1ge(vear 

(%) 

Skaggdopping 
Podiceps cristatll s 5 8 9 7 9 8 9 8 5 4 2 3 -6 
Gragas 
Ansa allsa 26 35 40 32 37 36 36 34 33 31 31 27 -2 
Grasand 
Alias platyrhynchos 20 24 23 21 25 24 24 24 21 19 18 21 -2 
Svfuta 
Melanitfajusco 19 23 23 19 24 20 L 7 15 17 13 12 11 -5 
Strandskata 
Haell1atopus ostralegus 33 42 43 39 46 42 44 43 40 40 36 30 -2 
Rodbena 
Tringa totallus 20 19 20 16 24 20 18 18 22 14 13 9 -3 
Drillsnappa 
Actitis hypoleucos 6 16 18 16 16 18 17 15 14 13 13 10 -3 
Roskar1 
Arellaria illterpres 20 34 34 30 34 33 32 29 21 22 19 10 -5 
Fiskmas 
Lams COllllS 34 33 33 32 33 32 30 31 28 25 25 27 -2 
Gratrut 
Lams argentatus 37 43 43 41 41 40 39 40 38 38 38 35 -1 
Skfu'pip1arka 
Anthl.ls petrosus 26 34 35 29 30 22 20 20 14 14 15 15 -6 

storleksordning pa 5% per ,h" sedan 1990. Den gene
rella bilden i Sverige ar daremot att gravanden skul1e 
ha en stabil eller t.o.m. en okande trend (Gezelius 
1999, Svensson m.fl. 1999). 

Grasandens numerar visar en svag minskning men 
rillnskningen ar inte signifikant. Daremot har antalet 
hacklokaler minskat med 2 % per ar sedan 1990. Den 
generella trenden i Sverige ar okande men med 
regionala rninskningar (Svensson m.fl. 1999). 

Svartan ar den andfagel som star fOr den stOrsta 
nedgangen med i genomsnitt 5% per ar sedan 1990 
(Figur 2e och Appendix 1). En sa stor minskning 
satter aven sina spfu" i antalet hackningslokaler som 
rillnskat med 5% per ar under samma tidsperiod 
(Tabelll). Minskningen marktes redan innan denna 
studie genomfordes. I bOljan av 1960-talet fram till 
och med 1984 undersoktes ett avgransat skargards
oITli"ade i ostra SmaIand dar svartan minskade fran 
75 till 26 par (Lindell 1989). Under flera fu's tid har 
skargardsbefolkningen noterat att svffitorna miss-
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lyckats att halla ungarna vid liv over sommal"en. 
(Mats Ohlsson i brev). Lag ungoverlevnad hal' ocksa 
observerats hos ejder och knOlsvan vilka inte visade 
nagon minskning i denna studie. I Ostergotland hal' 
svartorna vis at en liknande nedargaende trend med 
en minskning med 71 % fran 1981 till 1997 (Gezelius 
1999). Aven i Gavleborgs Ian har en minskning 
noterats med 32% (Aspenberg & Axbrink 1998). I 
Bottniska viken har svfutan daremot okat kraftigt 
under motsvarande tidsperiod (Svensson m.fl. 1999). 

Smaskrake fu' en av skargfu"dens karaktfu"sarter. 
Anta1et par av smaskrake har okat med 3 % per ar. En 
okning har ocksa noterats i Ostergotland mellan fu'en 
1981 och 1997 (Gezelius 1999). Tvartemot dessa 
resultat redovisas en minskande trend i Sverige som 
helhet (Svensson m.fl. 1999). Den patraffade ok
ningen i var studie ar svag och skulle kunna ligga 
inom artens naturliga variation. 

Strandskatan ar val spridd inom omradet men har 
rillnskat kraftigt (Figur 2f). Fran 1990 till 2000 har 



antalet par minskat med 3% per ar oeh antalet 
haekningsplatser med 2% per ar (Appendix 1 oeh 
Tabelll). I oVliga delar av landet visar denna vadare 
en blandad bild med bade Olmingar oeh minskning
ar. Pa Oland har strandskatan minskat med 45% 
(Pettersson 2001) . Pa Vastkusten oeh i grannlanet 
Ostergotland har de haekande bestanden daremot 
okat (Ai11und 1996, Gezelius 1999). Det ar myeket 
svart att avgora vad som kan ligga bakom nedganga
rna. I overvintringsonu"aden i England har strand
skatan minskat nagot under senare tid, oeh detta har 
fOrklarats av att ett intensivt konunersiellt musselfis
ke orsakat fOdobrist (Atkinson 2000) . Den informa
tion som films om overvintringsomraden fOr strand
skatan i Ostersjoregionen tyder pa att de flesta av 
dessa overvintrar i Vadehavet oeh vidare ner mot 
Biseayabukten (Cramp 1990). Hur musselfisket ser 
ut dar kanner vi inte till men vi tror inte det ar av 
samma omfattning som rapporterats fran England. 

Rodbenan har haft en svagt neratgaende trend 
men med ett varierande antal par oeh minskningen ar 
inte signifikant (Appendix 1). Antalet haeklokaler 
har minskat med drygt 3% per ar sedan 1990 (Tabell 
1). 

Inom undersokningsonu"adet i astra SmaIand har 
drillsnappan minskat svagt i antalet par (Appendix 
1). Nar det galler antalet haekningslokaler ar minsk
ningen signifikant oeh ligger pa 3% per ar sedan 
1990 (Tab ell 1. ) Arten har aven minskat markant i ett 
angransande Olm"ade, namligen Ostergotland (Ge
zelius 1999). I Uppland har tillbakagangar pa 25% 
skett mellan fuen 1975 oeh 1995 (Fredriksson & 
Tjernberg 1996). 

En annan vadare som minskat ar roskarlen. Tillba
kagangen i Olmadet ar kraftig oeh myeket tydlig 
(Figur 2g) . Antalet par oeh haekningslokaler har 
minskat med 6% respektive 5% per ar sedan 1990 
(Appendix 1 oeh Tabell 2). Monstret ar detsmmna 
a yen pa andra hall oeh pa Oland skattas minskningen 
till 60% (Pettersson 2001). Minslmingar har aven 
noterats i Ostergotland (Gezelius 1999) oeh i Gavle
borgs Ian (Aspenberg & Axbrink 1998). 

En av de sWrsta populationsfOrandringarna star 
silltruten fOr som minskat med 11 % per ar sedan 
1990 (Figur 2i oehAppendix 1). Aven om arten inte 
har varit vanlig under de tre senaste deeennierna, sa 
ar den numera sallsynt som haekfagel i astra Sma
land oeh inte langre arlig (Appendix 1). En likartad 
utveekling har skett i bl.a. Ostergotland dar bestan
det har minskat med 90% (Gezelius 1999). Det ar 
nominatrasen av silltrut, Larusf fuscus, som haekar 
i Ostersjon (Ablen & Tjernberg 1996). Den har 
minskat myeket mat"kant oeh ar idag klassad som 

starkt hotad pa den svenska rodlistan (Gardenfors 
2000). Den ras av silltrut som finns pa vastkusten 
(Larus f intermedius) anses inte minska (Ah1en & 
Tjernberg 1996). Orsakerna till silltrutens tillbaka
gang antas vara en kombination av nagon av fOlj ande 
orsaker: fodobrist, mellanartskonkurrens, minkpre
dation (lokalt) samtsWrningarfranfriluftsliv (Ahlen 
& Tjernberg 1996) . 

Gratrutens numerar i det undersokta Olmadet ar i 
stort ofOrandrad men antalet haeklokaler har mins
kat med 1 % per ar sedan 1990 (Appendix 1 oeh 
Tabelll). Gratruten haekar bade solitart oeh i ko1o
nier (Svensson m.fl. 1999) . Dessa uppgifter antyder 
att det ar de solitara paren som fOrsvunnit eller 
anslutit sig till kolonierna. 

I undersokningsOlm"adet hat" fislanasens numerar 
minskat med 3 % per ar oeh antalet haekplatser med 
2% per ar sedan 1990 (Figur 2h, Appendix 1 oeh 
Tabell 1). Detta ski1jer sig fran Ostergotland dar 
fiskn1asen okat (Gezelius 1999). Hela det svenska 
bestandet anses ha minskat de senaste 20 aren (Svens
son m.fl. 1999). 

Havstrut visar en svagt okande trend oeh antalet 
par har okat med 1 % per ar sedan 1990 oeh stalm11er 
overens med den allmanna okning som gjorts under 
1980- oeh 1990-talen (Svensson m.fl . 1999) . 

Ostersjopopulationen av skrantarna har minskat 
kraftigt under de senaste deeennierna oeh arten ar 
numera klassad som starkt hotad oeh upptagen pa 
svenskarodlistan (Gardenfors 2000) . I Sverige haek
ade 850-950 par 1971, medan en inventering 1999 
resu1terade i ea. 500 par (Staav i brev). I astra 
Smaland hade skrantarnan sin tyngdpunkt under 
1960- oeh 1970-talen i skargarden utanfOr Vastervik 
(Larsson 1995). UtanfOr HandelOp fanns en koloni 
medea. 125 pari slutetav 1960-talet(Larsson 1995), 
men idag finns endast ett solitart par inom onu·adet. 
Sedan borjan av 1990-talet har trenden inom vart 
studieonu'ade vant oeh skrantarnan har okat med 
70% per ar sedan 1990 (Figur 2e, Appendix 1). Det 
ar kolonin pa Furo utanfOr Oskarshamn som ensam 
star fOr okningen. Shantarnor har vidstraekta rore1-
seomraden oeh det ar kanske fag1ar fran andra delar 
av Ostersjon som etablerat sig just dar? Skrantar
nans tillbakagang antas bero pa en kombination av 
nagon av fOljande orsaker: fOroreningar, minkpre
dation (lokalt) samt sWrningar fran friluftsliv. En 
stor beskattning av Ostersjopopu1ationen sker under 
flyttningen da skrantarnor skjuts i Mellan- oeh Syd
europa samt Afrika (Ahlen & Tjemberg 1996). 

Silvertaman ar spridd oeh en allman haekfagel 
inom hela undersokningsomradet. Den har minskat 
med 4% per ar under den senaste elvaarsperioden 
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Figur 2a-1. Populationstrender fOr de fagelarter som visar signifikanta fOrandringar over tiden i det studerade omradet under 
1990-2000. Diagrammen presenteras i foljande ordning: smaskrake, havstrut, skrantarna, gravand, svarta, strandskata, roskarl, 
fiskmas, silltrut, silvertarna, tordmule och skarpiplarka. 
Population trends for species with sign!ficant trends in the study area during 1990- 2000. The figures are presented in the 
following order: Red-breasted Merganser Mergus senator, Great Black-backed Gull Larus marinus, Caspian Tern Sterna caspia, 
Shelduck Tadorna tadorna, Velvet Scoter Melanitta fusca, Oystercatcher Haematopus ost:raleglls, Turnstone Arenaria interpres, 
Common Gull Lams canus, Lesser Black-backed Gull Larus fllSCUS fuscus, Arctic Tern Stema paradisaea, Razorbill Aka torda 
and Rock Pipit Anthus petrosus. 

(Figur 2j oeh Appendix 1). Denna trend skiljer sig 
fran den allmanna uppfattningen att silvertarnan 
generellt har okat i Sverige (Svensson m.fl. 1999). 
Egna iakttagelser i faIt visar att bopredation fdm 
mink forekommer i stor omfattning i en del kolonier. 

Tobisgrisslan har minskat starkt inom vart studie
omrade oeh saknas numera som haekfagel (Appen
dix 1). Minskningen inleddes redan innan 1990 oeh 
inom ett begransat skargardsomrade i norra delen av 
Oskarshamns kommun oeh sodra delen av Vaster
viks kommun minskade tobisgrisslan fran 81 par i 
borjan pa 1960-talet till endast 2 par 1984 (Lindell 
1989). Sanuna negativa populationsutveekling har 
aven noterats i Ostergotland (Gezelius 1999). I Gav
leborgs Ian har okningar registrerats samtidigt som 
en fOrflyttning av haekande bestand har skett fran de 
inre delarna av den steniga oeh bloekiga skargarden 
till olTU-aden i ytterskargarden (Aspenberg & Ax
brink 1998). Ornflyttningar kan ligga bakom popu-

lationsfOrandringen hos tobisgrisslan, men aven pre
dation fran mink kan vara en tankbar orsak till 
tillbakagangen (Andersson 1992). 

Tordmulen har gatt tillbaka i ostra SmaIand (Figur 
2k). Denna bild stammer inte overens med andra 
regioner, som exempelvis i Ostergotland dar bestan
det okat nagot under senare ar (Gezelius 1999). 
Undersokningar i Stoekholms skargard visar att 
tordmulen minskat i de inre skargardarna, men okat 
i ytterskargarden (Ahlblom m.fl. 1998). Tordmulen 
anses vara en av de fagelarter som iir ytterligt kanslig 
for minkpredation oeh detta ar nagot som lokalt kan 
paverka populationen (Andersson 1992). 

Skarpiplarkan har minskat starkt (figur 21). Anta
let par har minskat med 7% per ar sedan 1990 oeh 
antalet haekningsplatser har mer an halverats (Ap
pendix 1 oeh 2). Populationsutvecklingen i under
sokningsomradet stammer val bverens med utveek
lingen i andra regioner. Fran Upplandskusten rap-
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teras en 70% minskning (Fredriksson & Tjernberg 
1996). I Gastrikland oeh Halsingland ar skar som 
tidigare hyst haekande skarpipliirkor tomma (As
penberg & Axbrink 1998). En undersokning i nona 
Halland aren 1967-83 redovisar oeksa en minskning 
(Elfstrom 1988), liksom straeksiffrorfran Falsterbo 
(Roos 1982, 1990 oeh 1996). En fOrklaring till 
skarpipliirkans tillbakagang kan vara forandringar 
pa sjalva haekningsplatsen i form av okat friluftsliv 
oeh igenvaxning av grasbevuxna oar efter upphort 
bete (Larsson 1994). 

Fagelarter utan en signijikant trend i jJojJulatiol1s
lItvecklingen. 

Mellanskarven anses vara en av de mest expansiva 
fagelarterna i Sverige idag (Svensson m.fl. 1999). 
Mellanskarvens visar en tydlig okning i undersok
ningsonu"adet men da mellanarsvariationen ar stor ar 
trenden inte signifikant (Appendix 1). Att variatio
nen ar stor kan bero pa fOrfOljelser pa haekplatser 
vilket bl.a. gjorts pa Gaso, i Monsteras skargard, 
1993. Okningar rapporteras aven fran andra hail 
langs ostkusten. I Ostergotland noterades inga haek
ande par vid en inventering 1981, men har haekade 
ea 800 par 1997 (Gezelius 1999). Aven i nordligaste 
Uppland har skarven okat under senare ar, bl.a. 
raknades 950bon 1998 (Aspenberg&Axbrink 1998). 

Det haekande bestandet av ejder har okat inom 
undersokningsonu"adet med 2 % per ar mellan 1990 
oeh 2000 (Appendix 1). Jarnfort med flera andra 
omraden i OstersjoOlmadet ar okningen mattlig. En 
likartad utveekling har aven skett i Uppland, dar 
bestandetokatmed 34% mellan aren 1975 oeh 1984 
oeh darefter en trolig fortsatt okning (Fredriksson & 
Tjernberg 1996). En kraftigare expansion tyeks ha 
skett i Gaveborgs Ian. Har noteras en tiodubbling av 
den haekande ejderstammen fran 33 par 1971-1972 
till 300 par 1998 (Aspenberg & Axbrink 1998) . Pa 
Utklippan i Blekinge har ejderstammen noga foljts 
sedan 1984. Har haekade 52 par 1984 oeh bestandet 
har sedan okat till 217 par 1999 (Larsson & Moller
sten i brev) . Ejdern ar en art som haekar tidigt, nagot 
som kan gora det svart att skatta bestandets storlek. 
En alltfOr tidig inventering innebar svarigheter att 
skilja ut individer pa flyttning fran haekande. 

Skrattmasen visar totalt sett en minskning inom 
undersokningsonu'adet men med tydliga variationer 
mellan olika haekningsar (Appendix 1). Stora mel
lanarsvariationer har oeksa konstaterats i ett skar
gardsomrade i Vanem (Landgren 1996) . Skrattmas
bestandet har aven minskat i ostra SmaIands inland 
saval som i Sverige i allmanhet (Sieurin 1992, Kal-
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lander 1996). Orsakerna kan bl.a. vara fOrsaou'ade 
haekningslokaler (igenvaxning oeh mansklig paver
kan), okad predation samt fodobrist under haek
ningstid med fOrsamrad ungproduktion som foljd 
(Kallander 1996). 

Slutsatser 

Det ar svart att fa en heltaekande oeh saker bild av det 
haekandetagelbestandeti skargardsomraden. Bland 
skargardsfaglarna finns flera myeket rorIiga arter 
som t.ex. skrattmas oeh sil vertama, som fran ar till fu 
kan flytta mellan olika haekningsskar . Det innebar 
att vissa kolonier kan hamna utanfOr sjalva invente
ringsomradet oeh saIedes inte kOlmna med i statisti
ken vissa ar. En annan svarighet iir att kunna urskilj a 
en populationsfOrandring orsakad av en yttre paver
kan skild fran artens normala variation. FIera av de 
trender som fallit ut som signifikanta kan myeket val 
rora sig inom artemas naturliga variation t.ex. sma
skrake oeh havstrut. Nar bestandsskattningarna lig
ger nara trendlinjen oeh dessutom visar kraftiga 
forandringar ar det mer sannolikt att det ror sig om 
en forandring skiljd fran den naturIiga variationen. 

Studien ornfattar hittills elva sasonger vilket fOr 
analyser av populationsfOrandringar iir en relativt 
kort period. !eke desto mindre iir var studie en av de 
liingre som genornforts arligen i skargardsmiljo. 
Under den tid som var studie pagatt har flera arter 
visat myeket tydliga oeh kraftiga minskningar. For 
gravand, svarta, strandskata, roskarl, silltrut oeh 
skarpi pliirka ser framtiden dyster ut. Det finns en rad 
olika faktorer som kan tankas ligga bakom ned
gangarna, t. ex. konkurrens, predation, miljogifter, 
stdrningar. Det ar myeket svart oeh spekulativt att 
peka pa orsaker till forandringarna sarskilt som 
gemensamma trender aterfinns hos arter inom olika 
ekologiska niseher. De senaste aren har det konunit 
lanm"apporter fran Kalmarsund om fOrandringar i 
fiskpopulationer hos gadda oeh abborre samt minsk
ning av blastangens utbredning (Johansson 1999). 
Det onu"ade som omfattas av dessa fOrandringar ar sa 
stort att det indikerar en storskalig forandring av 
kustekosystemet. Minskningen av vissa fagelarter 
kan vara ytterIigare en indikation pa denna fOrand
ring. 

Tack 

Tack riktas till Tonuny Hammar fOr hjalp med statis
tisk bearbetning av materialet oeh Helena Lager 
samt Anders Johansson fOr synpunkter pa texten, 
samtliga baserade pa Lansstyrelsen i Kalmar Lan. 



Referenser 

Ahlblom, J. m.fl. 1999. Arsrapport fbI' projektet "Levande 
skdrgardsnatur" 1998. Uinsstyrelsen i Stockholms Ian. 

Ahlen, 1. & Tjernberg, M. (red.) 1996. Rodlisfade /yggmds
djur i Sverige - Artjakta. ArtDatabanken, SLU, Uppsala. 

Andersson , A. 1992. SjbfageJbestandets utveckling i Bullerb 
skargard efter invandring av mink. Ornis Svecica 2:107-
118. 

Atkinson, P. 2000. Wash Waders and Shellfish. British Trust 
for Onjthology. BTO News 229:8-9 . 

Andersson, A. 1998. Kustjage/inventering i AB liin - resu/tat, 
utvdrderin g och jors/ag till jmmtida verksamhet. Projekt 
"Levande skdrgardsnatllr" . Lansstyrelsen i Stockholms Jan . 

Aspenberg, P. & Axbrink, M. 1998. KustfageLinventering i 
Gavleborgs Ian 1997-98. Fag/ar i X-liin 29 :132-174. 

Cramp, S. (Ed.) 1990. Handbook of the Birds of Europe the 
Middle East and North Africa. Th e Birds oj the Western 
Pa/earctic. Volume III. Waders to Gul/s. pp 17-35. Oxford 
University Press. 

Elfs trbm, T. 1988. AngspipIarka Anthus pmtensis L. och 
skarpipIarka A. spino/efta littom/is Brehm. Sid. 265-275 i 
Faglar i jordbrllks /andskapet (Andersson, S., red .). Var 
fagelvarld . Suppl. 12. 

Fredriksson, S. & Tjernberg, M. 1996. Upplands f ag lar -
jag/{//; miinniskor och /andskap genom 300 a/: 

Gezelius, L. 1999. Inventering av kustfaglar i Gstergbtlands 
skargard. Injormation fran Uin ssty re/sen i Ostergot/ands 
liin 1998:6. 

Gardenfors, u. (ed .) 2000. Rodlistade arter i Sverige 2000 -
The 2000 Red List oj Swedish Species. ArtDatabanken, 
SLU, Uppsala. 

Johansson , A. 1999. Tidigt uppmarksammade problem. Os
tersjo 98. J." rsmpport fran l11i/joovervakningen i egent/iga 
Oste/jon 1999. 

Kallander, H. 1996. Skrattmasens Lams ridibundus popula
tionsutveckling under de senaste 25 aren. Omis Svecica 
6:5-16. 

Landgren, T. 1996. Omfbrdelnjng av de skargardshackande 
skrattmasarna Lams ridibundus i Vanerns nordbstra del 
under perioden 1985-1996. Omis Svecica 6:45-56. 

Larsson, T. 1984. In venteringsmpport och ornitologisk viirde
ring av hdckfage(faunan pa oar och skdr i Vdsterviks 
kOIl1I11UI1, Oskarshamns koml11un samt norm de/en av Mons
teras kommun . Hdcknil1gssdsongen 1984. PM Lansstyrel
sen i Kalmar Lan. 

Larsson, T. 1994. Biotopval , populationsutveckling och hack
ningsbiologi hos skarpipIarka Anthus spinolefta littomlis i 
ett smaIandskt skargardsomrade. Ornis Svecica 4: 173-
182. 

Larsson, T. 1995. Skrantiirnans utbredning och status i bstra 
Smaland. Fag/ar i ostm Smaland 7 :23-29 . 

Larsson , R. & Mbllersten, L. 1999. Projekt ejder1999. Rap
port till Liinsstyrelsen i Blekinge 1999. 

Lindell , L. 1989. Fbrandringar i antalet sjbfaglar, vadare och 
masfaglar i norra Smalands skargard . Val' Fage/vdr/d 
48:203-204. 

Pettersson, J. 2001. Faglar pa Glands sjbmarker 1988 och 
1998 . Rapport Ill' 2001 :12. Ldnssty re/sen i Kalmar liins 
meddelandeserie.(under trycknjng.) 

Regnell, S: 1967. Faunan i de nordsmalandska skargardsreser
vaten. Sveriges NatUl; arsboken 1967, sid. 152-181. 

Rodebrand, S: 1976. Fage /skyddsomraden i Ka /mar liins 
ovdrld. Lansstyrelsen i Kalmar Ian. 

Roos, G. 1982. Strackrakningar vid Falsterbo hbsten 1981. 
Anser 21 :1-24. 

Roos , G. 1990. Strackrakningar vid Falsterbo hbstarna 1985 , 
19860ch 1987. Ansel' 29:3-52. 

Roos, G. 1996. Strackrakningar vid Falsterbo hbsten 1992 
med en sammanfattning av langsiktiga fbrandringen i strack
ets numeral' under tjugo ar. Anser 35 : 163-188. 

SOF. 1990. Sverigesjaglar. 2:a upplagan . Stockholm. 
Svensson , S. , Svensson , M. & Tjernberg, M. 1999. Svensk 

fagelatlas . Val' Fagelvdrld, supplement 31, Stockholm. 
Ahlund, M. 1996. Kustfageifaunan i Goteborgs och Bohus ldn 

- bestandsutveckling och eff ekter av fage!skyddsomraden . 
Lansstyrelsen i Gbteborgs och Bohus Ian . 

Summary 

The breeding birds in the auterarchipelaga a/eastern 
Snul land 1990- 2000 

The numbers of breeding birds were surveyed in the 
Baltic archipelago of SmaIand in south-eastern Swe
den during 1984 and 1990-2000. The species in
cluded in the survey were Great Crested Grebe, 
Cormorant, Grey Heron, swans, ducks, geese, sImas, 
gulls, terns, auks and the Rock Pipit. The surveyed 
area is a narrow belt in the outer archipelago. It is 90 
km long and ranges from Monstedis in the south to 
Vastervik in the north. 

The survey was carried out between 15 May and 
5 July. The objective was to visit every breeding 
locality at least two times every season. Some areas , 
especially near Oskarshamn, have been visited more 
than two times . In order to evaluate the number of 
breeding pairs the census methods (BIN Faglar 
Statens Naturvardsverk 1978) are different for dif
ferent groups of birds and can shortly be described: 

Swan, geese, ducks by counting the number of 
pairs in suitable habitats. 
Waders and rack pipit by counting the number of 
displaying males , alarmed birds or stationary 
pairs. 
Gulls and terns by counting the number of nests 
and incubating and brooding birds . For breeding 
colonies, the number of pairs was assumed to 
approximate half of the number of counted adult 
birds . 

In large colonies, the number of pairs was estimated 
with an accuracy of ±5 pair. The number of breeding 
pairs was summarised for the period 1990- 2000. 
Possible population changes and changes in the 
number of breeding localities were analysed by 
linear regression. 

Breeding birds were recorded from 54 islands or 
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groups of islands . A total of 39 breeding species 
were recorded. On average, 7572 pairs were record
ed each year. The population trends from 1990-2000 
were analysed. Three species showed a significant 
increase in the number of pairs. The increase are 
given in percent per year since 1990: Red-breasted 
Merganser (3 %), Great Black-backed Gull (1 %) and 
Caspian Tern (70%), (Figures 2a-c and Table 1). Ten 
species showed a significant decrease in the number 
of pairs. The decreases are given in percent per year 
since 1990: Shelduck (-5%), Velvet Scoter (-5%), 
Oystercatcher (-3 %), Turnstone (-6%), Common 
Gull (-4%), Lesser Black-backed Gull (-11 %),Arc
tic Tern (-4%), Black Guillemot (-9%), Razorbill (-
5%) and Rock Pipit (-7%), (Figures 2d-1 and Ap
pendix 1). Thecormorant,Phalacrocorax carbossp. 
sinensis, is one of the most expansive birds in Swe
den (Svensson et. al. 1999) and it is also increasing 
in the studied area. However, the increase is not 
significant which could be due to the persecutions of 
one of the largest colonies, Gaso, in 1993. The 
number of breeding localities show a significant 

. decrease for 11 species during the eleven years 
period. The decrease are given in percent per year 
since 1990. Species with decreased number of breed
ing localities are Great Crested Grebe (-6%), Grey
lag Goose (-2%), Mallard (-2%), Velvet Scoter (-
5%), Oystercatcher (-2%), Redshank (-3 %), Com
mon Sandpiper (-3 %), Turnstone (-5%), Common 
Gull (-2%), Herring Gull (-1 %) and Rock Pipit (-
6%). The number of breeding localities has not 
increased significantly for any species . 

It is difficult to estimate the number of breeding 
birds in an archipelago. There are several mobile 
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species e.g. Black-headed Gulls and Arctic Terns 
who can move between different breeding localities 
different years. This means that some colonies may 
not be included in the data some years. Another 
difficulty is to distinguish a change in the population 
which differ the normal fluctuations. Several trends 
in the present study, which turned out to be signifi
cant may as well be within the range of normal 
variation, e.g. for the Red-breasted Merganser and 
Great Black-backed Gull. When the estimated 
number of breeding pairs is close to the regression 
line and also show significant changes, is it likely 
that the observed change differs from the natural 
variation. 

Some species shows very clear and strong popula
tion decreases. For species such as Shelduck, Velvet 
Scoter, Oystercatcher, Lesser Black-backed Gull 
and Rock Pi pi t, the fu ture seems to be dark. There are 
several factors that may cause the decline in the 
populations: competition, predation, pollution and 
disturbance from outdoor recreation. It is difficult 
and speculative to point out the causes for the pop
ulation changes, especially as similar declines ap
pear for species with different ecological niches. 
During the last years alarm reports have come from 
Kalmarsund (a part of the studied area) were popu
lations of fish as Pike Esox lucius and Perch Perca 
fluviatilis have decreased dramatically. The same 
has been shown for the key-species Bladder Wrack 
Fucus vesiculosus. The area affected by this change 
is so large that it indicates a large-scale change of the 
ecosystem (Johansson 1999). The population de
crease of some of the bird species in this study may 
be an additional sign of this large-scale change. 



Appendix 1. 
Antalet hackande par fOr respektive art i det studerade onu'adet i astra Smaland under 1984 och 1990-2000. 
Farandringen per ar anges i procent och har beraknats med Jinjar regression fOr aren 1990-2000. 
The number of breeding pairs in the studied area in eastern Smaland in 1984 and 1990-2000. The population 
change per year is given. in percent and is calculated with linear regression from data collected 1990-2000. 

Art Species 

Skaggdopping 
Podiceps criSlalus 

Mellanskarv 
Phalacrocorax carbo 

sillellsis 

Hager 
Ardea cill erea 

Kno1svan 
Cygllus olor 

Gragas 
Allser wiser 

Kanadagas 
Brailla calladell sis 

Gravand 
Tadorna ladorna 

B1asand 
Alias pellelope 

Snatterand 
Alias slrepera 

Stjartand 
Alias acula 

Grasand 
Alias platyrhYllchos 

Skedand 
Alias clypeala 

Vigg 
Aylhya Juligula 

Ejder 
Somaleria mol/issima 

Svarta 
Melclllilla ji/sca 

Knipa 
Bucephala clallgula 

Storskrake 
Mergus me/ganser 

Smaskrake 
Me/gus serralor 

Strandskata 
Haelllalopus oSlralegus 

Sti:inoe strandpipare 
Charadrius hialicula 

Tofsvipa 
Vanel/lls vall el/us 

Rodbena 
Tringa 10lallUS 

Storspov 
NLllnenius arquClla 

Drillsnappa 
AClilis hypolell cos 

Roskar1 

1984 1990 

7 11 

155 8 18 

236 257 

27 44 

85 130 

2 

25 30 

2 

2 

73 74 

9 

286 253 

703 8 15 

68 58 

4 12 

41 56 

80 93 

12 19 

2 

34 28 

2 

6 22 

1991 1992 1993 

10 10 17 

1325 2758 1061 

320 350 370 

53 54 56 

126 93 116 

7 4 

34 21 37 

74 59 72 

16 14 

231 186 230 

8 15 560 781 

58 47 65 

15 13 13 

52 44 60 

93 79 90 

20 15 22 

4 7 

32 21 37 

27 23 23 

Ar Years 

1994 1995 1996 

10 13 14 

1373 1821 2125 

165 124 175 

58 55 48 

120 119 113 

6 7 6 

35 26 26 

2 

70 60 71 

16 16 12 

237 226 2 19 

864 882 712 

50 42 37 

17 15 17 

59 55 54 

82 78 77 

23 23 20 

9 2 

33 27 27 

27 30 26 

1997 1998 

2098 2379 

255 225 

49 50 

105 109 

2 1 19 

63 51 

11 8 

222 193 

804 8 17 

40 3 1 

15 17 

57 59 

74 69 

19 2 1 

31 2 1 

23 23 

1999 2000 

6 

1959 1750 

395 3 16 

45 34 

112 III 

18 12 

56 68 

9 12 

204 235 

813 987 

29 22 

16 

58 81 

68 49 

20 14 

29 12 

22 13 

%/ar 
%/yr 

-3 

-2 

-1 

-1 

-5 

-2 

-1 

2 

-5 

-3 

-I 

-2 

-3 

-2 
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Appendix 1, forts. 

Ar Years %/ar 
Art Species 1984 1990 199 1 1992 1993 1994 1995 1996 1997 1998 1999 2000 %/yr 

Arellaria ill telp res 44 63 6 1 49 56 52 44 38 32 29 24 15 -6 
Labb 
Stercorarius stercorarius 2 2 4 4 4 4 
Skratt mas 
Lam s ridibulldlls 258 541 871 827 955 703 7 10 690 7 10 755 623 296 -3 
Fiskmas 
Lam s callus 906 698 726 63 1 664 6 14 59 1 556 578 528 480 406 -3 
Sillt rut 
Lanls ji.tscus fi lscus 24 29 24 20 25 II 4 2 - 11 
Gratrut 1000 1703 1793 1918 2086 2 181 2387 2230 2114 1932 1953 1642 
Lam s argellta tus 

Havstrut 147 235 257 2 16 272 273 286 272 267 268 284 268 
Lam s lIIarillus 

Smattirna 
Sterna albifrolls 5 
Kentsk tama 
Sterna salldvicellsis 18 25 40 75 
Fisk tarna 
Sterna hil'/( Ile/o 13 14 22 12 16 22 25 18 16 12 9 -4 
Sil vertarna 
Sterna paradisaea 415 544 554 586 575 534 513 430 423 398 38 1 362 -4 
Skrantarna 
Sterna caspia 47 8 10 14 13 2 1 29 20 30 35 43 70 
Tobisgri ss1a 
Cepplllls gl)'/le 21 4 4 2 2 2 -9 
Tordm u1e 
Alca tore/a 27 26 55 47 52 52 41 37 2 1 18 15 30 -5 
Skarpiplarka 
Allthus petroslls 48 55 58 44 47 36 36 35 21 21 20 20 -7 

Summa Total 48 14 6684 7777 8755 7920 7754 8286 8124 8 11 5 8 102 7694 684 1 
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The adrenocortical responses to stress in breeding male Chaffinches 
Fringilla coelebs and Bramblings F. montiJringilia in Sweden 

BENGT SILVERIN & JOHN WINGFIELD 

----------------------------------- Abstract -----------------------------------
There is growing evidence that birds, and possibly other 
vertebrates, modulate the adrenocortical response to acute 
stress as measured by increases in plasma levels of corti
costerone following capture and handling. Field-endo
crine investigations of these adrenocortical responses to 
capture stress have begun to indicate ecological bases for 
such endocrine phenomena. One hypothesis states that 
populations of birds breeding under extreme conditions 
such as in Arctic and subarctic habitats, where the breeding 
season also is short, should suppress the adrenocortical 
response to acute stress so as to allow onset of breeding 
under potentially severe conditions. To test this we meas
ured increases in circulating levels of corticosterone fol
lowing capture and handling in a population of male 
Chaffinches Fringilla coelebs breeding in southern Swe
den. The dynarnics of changes in corticosterone levels 
during this capture stress protocol were compared with 
those collected from maleBramblingF. montijrigilla breed
ing in a subalpine habitat in northern Sweden where 
conditions are more severe and the breeding season short. 
Contrary to the predictions, male Bramblings showed a 
greater adrenocortical response to stress as indicated by 

the pattern of corticosterone levels in blood. Both male 
Bramblings and Chaffinches show marked individual var
iations in the pattern of corticosterone changes following 
capture. In Chaffinches the initial corticosterone were 
negatively correlated with body mass and body size ex
pressed as ratio of body mass to wing length cubed. The 
percent increase in corticosterone and maximum levels 
were also correlated with fat score. Male Bramblings 
showed no relationship of corticosterone dynamics with 
body condition. Furthermore, there was no relationship to 
plumage variability (i.e. from black plumage on the head 
and upper thorax to grey, streaked, female-like males). 
Although several avian species have been shown to reduce 
their adrenocortical responsiveness to acute stress in se
vere environments, these data suggest that other factors 
may regulate the hypothalamo-pituitary-adrenal cortex 
axis as well . 

Bengt Silverin, Depart711entojZoology, University ojGote
borg, Box 463, S 405 30 GOteborg, Sweden. 
John C. Wingfield, Department o.l'Zoology, University oj 
Washington, Box 351800, Seattle, Washington 98195, USA. 
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It has been known for decades that stressful stimuli 
elicit a marked increase in corticosterone secretion 
in birds as in other vertebrates (e.g. Holmes & 
Phillips 1976, Greenberg & Wingfield 1987). Sus
tained high levels of glucocorticosteroids can inhibit 
reproduction and in the long term lead to severe 
debiliation and even death (e.g. Harvey et al. 1984, 
Greenberg & Wingfield 1987, Moore & Miller 1984, 
Sapolsky 1992). However, it is becoming clear that 
the initial lise in glucocorticosteroid secretion may 
actually trigger beneficial physiological and behav
ioral changes that redirect the individual away from 
non-essential activities (such as reproduction, terri
torial behavior) to emergency activities that directly 
potentiate survival and avoid the deleterious effects 

of chronic stress (Sapolsky 1992, Wingfield 1988, 
1994). In birds, these short-term responses have 
been called "facultative physiological and behavio
ral patterns" that make up the emergency life history 
stage (ELHS), and appear to be driven by corticos
terone secretion. Extensive evidence from the labo
ratory shows that corticosterone can suppress repro
ductive and territorial behaviors; potentiate foraging 
and irruptive "escape"-like behavior, mobilize glu
cose, and save energy by increasing night restfulness 
(see Astheimer et al. 1992, Wingfield 1994, Wing
field et al. 1995, 1998 for details) . Additionally, 
there is also extensive evidence that avian popula
tions in an ELHS in response to a potentially stress
ful stimulus such as severe weather show elevated 
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circulating levels of corticosterone (e.g. Wingfield 
1988, 1994). 

Recent field studies have indicated, however, that 
some avian populations may modulate their adreno
cortical responsiveness to stress either seasonally 
(i.e as a function of reproductive status), or within a 
population, i.e. individual variation (e.g. Wingfield 
1994). Originally it was proposed that avian popula
tions that breed in severe environments, especially 
when the breeding season is very short, should have 
a suppression of the adrenocortical response to stress. 
This would be adaptive as it would allow reproduc
tion to proceed despite potentially stressful condi
tions. Any detrimental influences of a reduced ca
pacity to respond to stress would be greatly out
weighed by increased potential reproductive suc
cess and thus fitness (Wingfield 1988, 1994). Mod
ulation of the adrenocortical response to acute stress 
appears to be widespread, at least in birds (Wingfield 
1994, Wingfield et a1. 1992, 1994a, b, 1995, Silverin 
1996, Silverin et a1. 1996). 

Before designing experiments to determine the 
mechanisms underlying such modulation of the hy
pothalamo-pituitary-adrenal cortex axis, it is first 
necessary to gain some insight into the ecological 
bases of these phenomena. Why do vertebrates mod
ulate their responsiveness to stress, and is there a 
single base for this, or has the ability evolved several 
times for differen t environmen tal con tingencies . Such 
knowledge would help greatly in designing appro
priate experiments in the laboratory. Field endo
crinology techniques allow us to sample free-living 
individuals in different localities and seasons. In tIus 
way we are able to compare adrenocortical respon
siveness to stress in many species and populations in 
relation to their ecological bases . Additionally we 
can compare different groups for phylogenetic dif
ferences. 

In tills communication we test the hypothesis that 
avian species nesting in a sub-Arctic region where 
spring weather is severe and the breeding season 
very short, have a reduced adrenocortical response 
to stress that allows nesting to continue despite 
potentially stressful conditions (e.g. Wingfield 1988, 
1994). To obtain an insight into selection pressures 
during the nesting period we compared the elevation 
of corticosterone levels in blood of breeding male 
Chaffinces Fringilla coelebs at a temperate zone 
breeding site in southern Sweden with those of a 
closely related species, the Brambling F. montifring
ilia, nesting at a subarctic site in Swedish Lapland. 
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Methods 

Study sites 

Breeding male Chaffinches were trapped in J apa
nese mist nets in forest areas near Goteborg 
(57°42 'N), southwest Sweden. These site areas were 
at Gunnebo, an area with nuxed forest and a lake, the 
Botanical Garden, with rock outcrops and extensive 
mixed forest including European species as well as 
trees and plants from the Holarctic region, and 
Hyssna, a field station of the University ofGoteborg, 
consisting of coniferous boreal forest with scattered 
broad leaf trees and extensive bogs. Breeding male 
Bramblings were also trapped in Japanese mist nets 
but in the vicinity of Ammarnas in northern Sweden 
(63°58'N) . These sites were in an elfin birch forest 
near Ammarnas, and hilly boreal forests with scat
tered boas and broad leaf trees at Kraddsele, Bissan 

b . 

and Hobacken. Both studies were performed 111 

1994. 

Sampling procedures 

All birds were removed from the rnist net as soon as 
possible after capture and an initial blood sample 
collected from a wing vein into a hepariluzed capil
lary tube. Each sample (see below) was 30-40 ~l in 
volume. Capillary tubes were sealed at one end with 
molding clay and stored on ice until return to a field 
station (within 1-5 hours). Here blood was centri
fuged , plasma harvested and stored frozen at -20°C. 
After blood samples were collected, all birds were 
banded with a numbered aluminum ring, body mass 
measured to the nearest O.lg, and wing length meas
ured to the nearest 0.5 llli11. A further estimate of 
body size was determined by calculating the ratio of 
body mass to wing length cubed (see Smith et a1. 
1994). Tills ratio adjusts body mass for differences 
in size. Fat depots in the furculum and abdomen 
were assessed using an arbitrary scale (see Wing
field & Farner 1978) of 0-5 where 0 = no fat, and 5 
= gross bulging fat bodies. For each bird the average 
of furcular and abdominal fat scores were recorded. 
Length of the cloacal protuberance measures 8-12 
nun in length (e.g Wingfield & Farner 1993). All 
birds captured in this study had fully developed 
cloacal protuberances and were clearly territorial 
suggesting that they were all in a fully reproductive 
state. 



Plumage rank in male Bramblings 

Male Bramblings sampled in the vicinity of Amma
mas showed variation in nuptial plumage from males 
with solid black feathering on the head, nape and 
upper back, through males with white, gray and 
brown specks on black in these regions, to males 
with heavily streaked gray and brown plumage (i.e. 
female-like, see Cramp 1992). The most -black males 
also had brighter brick red plumage on the throat, 
upper breast and wings. Female-like males had paler 
and browner red pigment in these regions, often 
suffused with grey and dark brown streaks . Males 
were ranked according to plumage type wi th rank 1 
being the most uniformly black and brick red to rank 
15, the most female-like and thus with least black 
and brick red plumage. 

Capture stress protocol 

When comparing the intensity of adrenocortical 
responses to stress between breeding male Chaffinch
es and Bramblings, it was critical that all individuals 
be stressed in as close to identical manner as possi
ble. In wild birds capture, handling and restraint is 
lmown to elicit a marked increase in circulating 
corticosterone (e.g. Holmes & Phillips 1976, Har
vey et al. 1984, Wingfield et al. 1982). We assumed 
that elevation of circulating corticosterone follow
ing capture was comparable across species. This 
protocol has been applied to a wide spectrum of 
species (see Schwabl et al. 1991, Wingfield et al. 
1992, Wingfield 1994 for details) . Approximately 
30-40 ).11 of whole blood was collected from a wing 
vein as soon as possible after capture (see above). 
Time was noted as soon as the bird hit the net and 
again when the first sample was collected. Most 
samples were collected within 1-2 minutes and this 
time group was designated Min 1 for convenience in 
the figures . Additional samples were then collected 
at 5, 10, 30 and 60 minutes following capture (i.e. 
Min 5, Min 10, Min 30 and Min 60 in the figures). 
Plasma levels of corticosterone in these samples 
indicated the degree and time course of the response 
to capture, handling and restraint. 

Corticosterone assay 

After extraction in dichlorometane, plasma levels of 
corticosterone were measured by a direct radioim
munoassay method identical to that described by 
Wingfield et al. (1992). All samples were measured 
in duplicates, and all were run in one assay to avoid 
interassay variations. Included in the assay were 3 

solvent blanks, and 3 samples from a plasma pool as 
a check on reliability criteria. Based on these plasma 
pool samples the accuracy of measurements were 
96 .3%. 

Statistical analysis 

Changes in corticosterone levels with time after 
capture were compared by two-way analysis of 
variance (ANOVA) between species, and for repeat
ed measures (i .e. time after capture). Within a spe
cies, changes in corticosterone were compared by 
Fisher's Least Significant Difference test (PLSD). 
Comparisons between species, where appropriate, 
were made by Student's t-test, unpaired and two 
tailed. 

Comparisons between species of body mass, body 
size, fat score, initial and maximum corticosterone 
levels generated during the capture stress protocol, 
were made. Dynamics of the response included 
percent increase (i .e. percent increase of plasma 
corticosterone level from the initial value to its 
highest level during the capture stress protocol) and 
rate of increase (i.e. the rate of increase from the 
initial value to the highest concentration during the 
capture stress protocol- ng/ml/min) of corticoster
one following capture were all compared by Stu
dent's t-test or non-parametric Mann-Whitney U
test where appropriate. 

To further analyze the dynamics of changes in 
plasma corticosterone levels during the capture stress 
protocol, we correlated mensural characters with the 
dynamics of corticosterone changes. Past investiga
tions have revealed major differences in adrenocor
tical responsiveness to stress with body condition 
(see Wingfield 1994, and Wingfield et al. 1995 for 
full discussion) . Spearman Rank Correlation Coef
ficients were calculated to indicate significant rela
tionships after Bonferroni corrections of Rho. 

Since male Bramblings show marked plumage 
variability, possibly related to age (Cramp et al. 
1994), we also correlated plumage rank with mensu
ral characters and measures of corticosterone dy
namics desclibed above. Again, Spearman Rank 
Correlation Coefficients were used to identify sig
nificantrelationships .Additionally, we grouped male 
Bramblings into three categories in relation to plum
age. One group, "black males" had the most exten
sive black plumage and bright brick red color. The 
second group, "intermediate males" had extensive 
gray and brown specks and streaks on a black and 
brick red background. The third group, "female-like 
males" had mostly gray and brown streaks with little 
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Figure 1. Changes in corticosterone following capture and 
handling (upper panel) in breeding male Chaffinches and 
Bramblings, and a single female Brambling. Points are means 
and vertical lines the standard errors. N = 9 for Chaffinces and 
15 for male Bramblings. The lower panel shows individual 
corticosterone levels at time Min I for both species as a 
function of time of day. 
Foriindringar i plasll1a corticosteron ejter fongst och 
handhavande(ti me after capture) av hiickande hanar av bo
fink (Chaffinch) och bergfink (Brambling) samt en bergfink
hona (ovre figuren). Plinkter iiI' lI1edelviirden och vertikala 
lil~ier SE. N = 9 for bofink och N = J 5 for bergfink (hanar). 
Dell undre figuren visar individernas plasma corticosteron 
nivaer vid tiden Min J i relation till tid pa dagenfor respektive 
art. 

black background, and dull brick red or even brown 
on the throat and upper breast. Body mass and size, 
fat score and corticosterone dynamics described 
above were compared by one-way ANOYA. Signif
icant differences were assessed by Fisher's PLSD 
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Figure 2. Individual variation in changes of plasma corticos
terone levels after capture and handling. Each point is identi
fied as an individual bird . Upper panel refers to Brambbng 
(BRAM) and lower panel to chaffinch (CHAF). Figures after 
the abbreviations refer to bird number from the data books . 
Individuell variation i hur plasma corticosteron fOrandras 
efter fangst och handhavandet. Vmje punkt avser en individ . 
Gvre figuren visar bergfmk (BRAM). Nedre figuren visar 
bofink (CHAF). Siffror efter fOrkortningm'na avser vaIje 
fagels identifikationskod (fran ringmarkningsprotokollen) . 

tests for equal sample size and Scheffe's F-test for 
unequal sample sizes. 

Results 

Adrenocortical responses to capture stress 

Both male Chaffinches and Bramblings showed a 
marked elevation of corticosterone following cap
ture and handling (Figure 1, upper panel; F = 80.682, 
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Figure 3. Comparisons between breeding male Bramblings 
and Chaffinches of corticosterone dynamics following captu
re and handling. Bars are means and vertical lines SE. N = 9 
for Chaffinches and 15 for Bramb]jngs. 
Himforelse av fOrandlingar i plasma corticosteron (% okning) 
efter Hingst och handhavande av hanar av bergfink och bofink. 
Staplarna avser medelvarde och vertikala linjer SE. N = 9 fOr 
bofink och N = 15 for bergfink. 

DF = 4, P < 0.0004), although in Bramblings this 
response was greater (F = 18.198, DF = 1, P < 
0.0001). There was also a significant interaction of 
species and time after capture (F = 9.332, DF = 4, P 
< 0.0001). Initial corticosterone levels (i.e. at Min 1 
after capture) showed no obvious variation with time 
of day (Figure 1, lower panel) in either species 
suggesting that diel rhythms of corticosterone did 
not explain the difference in response to capture 
stress. A single female Brambling was also captured 
and sampled. Her profile of corticosterone following 
capture is presented in Figure 1 also (upper panel). 
The female's profile did not show any considerable 
increase with handling time, which is in sharp con-
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Figure 4 . Correlation of initial corticosterone level (i.e. Min 1) 
and body mass (upper panel), and percent increase in corticos
terone during the capture stress protocol and fat score (lower 
panel) in breeding male Chaffinches. Line represents best fit 
regression . 
Korrelationll1ellan initial corticosteron niva (d.v.s. vid tiden 
Min 1) och kroppsvikt (body mass; ovre jiguren), och procent 
okning i corticosteron under/angst och handhavande i rela
tion till /effreserver (maximum corticosteron level ; undre 
jiguren) hos hdckande bojinkshan{l/; Linjen drden SOI/1 passar 
bdst till regressionen. 

trast to the pattern in male Bramblings, and also 
different from the pattern in male Chaffinches. 

Individual variations in the adrenocortical respons
es to the capture stress protocol are revealed in 
Figure 2. In Bramblings all males showed a marked 
elevation of corticosterone during 60 min of han
dling but some more than others (see birds BRAM 7 
and 8 versus BRAM 4 and 5, Figure 2). In Chaffinch
es, many males showed a rather muted response (e.g. 
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Table 1. Spearman Rank correlations of body mass, fat score, and corticosterone dynamics during the capture stress 
protocol in breeding male Chaffinches Fringilla coelebs. 
Spearman rank korrelationer mellan kroppsvikt, fettreserver och corticosteron forandringar underfangststress 
hos hackande hanar av bofink Fringilla coelebs. 

Parameter Initial B level Maximum B level % increase in B Rate ofB increase* 
Initial B niva Maximal B niva % okning av B B okningstakt 

Body mass (n=8) Rho = -0.88 Rho = -0.62 Rho=0.19 Rho = -0.14 
Kroppsvikt (11.=8) z = -2.331 z = -1.6378 z = 0.507 z = -0.378 

p = 0.02 p = 0.102 p=0.612 P = 0.612 

Fat score (n=9) Rho = 0.211 Rho = -0.61 Rho = -0.77 Rho = -0.580 
Fetfreserver (11.=9) z = 0.600 z= -1.714 z =-2.l71 z = -1.640 

p = 0.551 p = 0.0865 p = 0.03 p=0.101 

Body size** Rho = -0.88 Rho = -0.57 Rho = 0.37 Rho = -0.24 
Kroppstorlek z = -2.331 z = -1.151 z = 0.982 z = -0.63 

p = 0.02 p = 0.131 P = 0.326 p = 0.529 

* Measured in ng/ml/min. Matt i nglmllmin. 
** Ratio of mass/wing length cubed x 10-5. Kroppsviktlvingliingden3 x 10-5. 

After Bonferroni correction applied, a = 0.02. Efter Bonferroni korrektion, a = 0.02. 

CHAP 5 and 6) whereas others underwent a marked 
increase in corticosterone (e.g. CHAF 2, Figure 2). 

Comparisons between Bramblings and Chaffinches 

Body masses were not different between the two 
species (Brambling=22.29±0.33 g,n= 15; Chaffinch 
= 22.79±0.69 g, n = 8; t = -0.747, p = 0.464) and 
neither was fat score (Brambling = 0.60±0.I5, n = 
15; Chaffinch = 0.94±0.2I, n = 9; t= -1.37, P = 0.18). 
Indeed on a scale of 0-5, both species were lean. If 
body mass was adjusted for body size (i.e. the ratio 
of body mass to wing length cubed), there was still 
no difference between species (Brambling = 
3.20±0.04xlO-5

; Chaffinch = 3.26±0.IIxlO-5). Ini
tiallevels of corticosterone (i.e. Min 1) were also not 
different (Figure 3 upper panel, t = 1.937, p = 0.066, 
DF = 22), but maximum corticosterone levels gener
ated during the capture stress protocol were highly 
significantly greater in breeding male Bramblings 
(Figure 3 upper panel, t = 4.272, P = 0.0003, DF = 
22). This difference appeared to be due to the rate of 
corticosterone increase in ng/ml/min (Figure 3 low
errightpanel, t= 3.833, P = 0.0009, DF= 22) and not 
the percent increase in corticosterone levels (Figure 
3 lower left panel, t = -1.088, P = 0.289, DF = 22). 

There was no relationship between initial corti-
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costerone level, percent increase, rate of increase or 
maximum level generated during the stress protocol 
with body mass, body size or fat score in male 
Bramblings (data not shown). However, in the 
Chaffinch, there was a significant negative relation
ship between initial (i.e. Min 1) corticosterone level 
with body mass and body size (Figure 4, Table 1), but 
a similar relationship with maximum corticosterone 
levels was not significant (Table 1). Percent increase 
in corticosterone level during the capture stress 
protocol also showed an almost significant negative 
relationship with fat score. Maximum corticoster
one levels and fat score were not quite significantly 
correlated (Table 1). All other relationships were not 
significant (Table 1). 

Plumage variability in. male Bramblin.gs 

There were no significant relationships between 
rank with body mass, body size, fat score or any of 
the dynamics of changes in corticosterone levels 
following the capture stress protocol (Table 2). If the 
ranks were divided up into three groups (black 
males, intermediate and female-like males), ANO
YA revealed no significant differences in any of the 
above parameters (Table 3). These tests, however, 
are based on rather small sample sizes for each 



Table 2. Spearman rank coefficients of plumage rank 
with body mass, fat score and corticosterone (B) dyna
mics in breeding male Bramblings Fringilla l11ontijrin
gilla. 
Resultat av Spearman rank korrelationer mellan drakt
ranking (en 15-gradig skalajran honlikt gravattrad till 
helsvart drilkt) och kroppsvikt, jettreserver och corti
costeron (B)jorilndringar underjangststress hos hack
ande hanar av bergfink Fringilla montifringilla. 

Parameter Rho z p 

Body mass 
Kroppsvikt 0.18 0.676 0.50 

Body size~ 
Kroppsstorlek 0.20 0.735 0.46 

Fat score 
Fettreserver -0.13 -0.501 0.62 

Initial B level 
Basniva jar B -0.23 -0.869 0.38 

MaximumB 
Maximal B niva -0.28 -1.069 0.28 

% increase in B 
% okning iB 0.05 0.200 0.84 

Rate of B increase* 
B okningstakt -0.30 -1.109 0.27 

'ARatio of mass/wing length cubed x 10.5. Kroppsviktl 
vinglCingden3 x 10-5. 

*Measured in ng/m]/min. Matt i nglmllmin. 

group, and it is worth to note that black males had 
20-30% higher levels of initial and maximum corti
costerone levels as compared with intermediate and 
female-like males. 

Discussion 

The initial hypothesis was that bird species breeding 
in an unpredictable sub-arctic habitat should have a 
reduced adrenocortial response to stress as com
pared to those breeding in a more stable temperate 
habitat. Although the hypothesis has gained support 
from a study on the Willow Warbler Phylloscopus 
trochilus (Si1verin et al. 1996) breeding in exactly 
the same areas as Chaffinches and Bramblings in-

cluded in the present study, the results from the latter 
two species did not support the hypothesis. Although 
there were marked individual variations in the adren
ocortical response to stress, male Bramblings, breed
ing at Ammarnas in northern Sweden, showed a 
greater response than did male Chaffinches breeding 
at Goteborg in southwest Sweden. These contradic
tory results indicate that other factors than an unpre
dictable environment and a short breeding season 
also must be involved in the evolution of the avian 
stress response. Similar results have been found for 
the Arctic breeding Gambel's White-crowned Spar
row Zonotrichia leucophrys gambelii in northern 
Alaska (Romero et al. 1997). 

The stress response pattern observed among male 
Chaffinches agrees with the expected pattern, and 
also with that observed in male Willow Warblers 
breeding in the same areas in southwest Sweden 
(Silverin et al. 1996). That is, exposing Chaffinches 
and Willow Warblers from southern Sweden to stress 
causes plasma levels of corticosterone to increase 
rapidly. Such an increase may redirect the behaviour 
of the breeding bird away from reproduction toward 
"survival" by affecting behaviours such as dispersal, 
territoriality and food searching (Dolink & Blyu
mental 1967, Wingfield & Silverin 1986, Silverin 
1986, Astheimer et al. 1992, Silverin 1996). 
Chaffinches may start egg clutches from late April to 
mid-June, but up to 90% of the nests within a 
population may be taken by different predators (Sven
sson 1978, Hanski & Laurila 1993). Although two 
successful broods are unusual for Chaffinches, they 
may lay up to three replacement clutches following 
clutch loss , and the building of a new nest may begin 
already within a couple of days after nest desertion 
(Newton 1964). Obviously, nest-losses must be an 
important factor in the selection of the reproduction 
strategy of the Chaffinch. However, temporarily 
elevated levels of corticosterone are not likely to 
result in dramatic effects on the reproductive success 
of Chaffinches as they obviously return to egg
laying rapidly after nest desertion and as they can 
produce eggs during a rather long period of time. A 
rapid increase in plasma levels of corticosterone 
might be adaptive since it may initiate short-lasting 
dispersal behaviour, and give the Chaffinch a possi
bility to lay the new clutch in an area with a lower 
predation pressure. 

Despite the fact that the Brambling is one of the 
most common bird species in the Fennoscandian 
subalpine forests, its winter behaviour is better known 
than its behaviour during the breeding season. Al
though Chaffinches and Bramblings are two closely 
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Table 3. Comparison of body mass, fat score and corticosterone dynamics in male Bramblings Fringilla 
montifringilla grouped as to plumage type. 
Kroppsvikt,fettreserver oeh eortieosteron (B )jorandring underjangststressjor bergfinkhanar Fringilla montifrin
gilla med olika draktfarg (svarta, intennediara resp. honlika hanar). 

Male plumage ANOVA 
Handrakt 

Parameter Black Svart Intermediate Female-like F (p) 
Intennediar Honlik 

Body mass Kroppsvikt 21.9 ± 0.35 22.7 ± 0.82 22.3± 0.51 0.41 (0.67) 

Body size1 Kroppsstorlek 3.1 ±0.08 3.2 ± 0.07 3.2 ± 0.07 1.11 (0.36) 

Fat score Fettreserver 0.9 ± 0.29 0.3 ± 0.20 0.6 ± 0.24 1.46 (0.27) 

Initial B level Basniva jor B 11.3 ± 2.22 8.6 ± 2.40 8.4 ± 2.28 0.47 (0.64) 

Maximum B Maximal B niva 144.7 ± 17.7 116.3±17.1 117.6 ± 4.66 1.23 (0.32) 

% increase in B % okning i B 14.4 ± 2.89 22.43 ± 10.48 18.84 ± 5.80 0.32 (0.73) 

Rate of B increase* 
B okningstakt 2.2 ± 0.29 2.0 ± 0.26 1.8 ± 0.09 0.79 (0.48) 

'BRatio of mass/wing length cubed x 10-5. KroppsviktlvinglCingden/ x 10-5. 

*Measured in ng/ml/min. Matt i nglmllmin. 

related species their breeding strategies differ mark
edly. For example, in their choice of breeding grounds 
Chaffinches are highly site-tenacious, while Bram
blings change their breeding areas each year. Bram
blings arrive later on the breeding grounds in the 
north than do Chaffinches. In a study in northern 
Finland (same latitude, but lower altitude, as Amma
mas) Chaffinches started to establish territories 
around 20 Aplil, and the last territory established, 
with a successful nesting, occurred 12 June. The 
corresponding dates for Bramblings were 9 May and 
28 June (Mikkonen 1985). Female Bramblings ap
pear on the breeding grounds before males have 
established territories. This situation is in contrast to 
that in Chaffinches where the first females arrive 
about one week after males have started to establish 
their territories. Bramblings nest in loose aggrega
tions of 2- 8 pairs, and the male defends a small 
unstable song-territory centered around the female 
and the vicinity of the nest, whereas male Chaffinch
es spread out singly and defend their own large 
territories (Mikkonen 1985). As a result of their 
nomadic tendency during the breeding season, the 
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density of the breeding popUlation of Bramblings 
varies enormously between years atAmmarnas (Ced
erholm et al. 1974, Enemar et al. 1984, Lindstrom 
1987). In certain years more than half of the Bram
bling population may abandon their nests and the 
breeding area as a result of reduced insect abun
dance. In such years production of fledglings in the 
population can be almost nil, whereas the fledgling 
production of other insectivorous species such as the 
Willow Warbler is unaffected (Rogstad 1982). Rogs
tad concluded that Bramblings are poorly adapted to 
a variable food situation, and that they are more 
vulnerable to decreasing food availability during the 
breeding season than other insect feeders in the 
SUbalpine birch forest. Re assumes that the availabil
ity of insects in some way affects the physiological 
mechanisms regulating the breeding behaviour of 
the Bramblings. 

Bramblings are also known to frequently abandon 
their territories in bad weather, and aggregate in 
flocks to feed for several days. Eventually they leave 
the breeding area permanently (Mikkonen 1981 , 
1984). It is to be noted that new nests are not found 



in an area where large numbers of Brambling nests 
have been abandoned (Enemar, pers. comm.). De
spite a catastrophic reproductive outcome in one 
year, breeding density the next year can be higher. 
Some internal factor must initiate this dispersal 
behaviour of the bramblings, and corticosterone is a 
prime suspect. Bad weather situations are known to 
increase adrenal secretion of corticosterone in more 
southerly breeding species (e.g. Wingfield 1984, 
1988). That reduced food availability also may ele
vate corticosterone levels in free-living birds have 
been shown in several studies (Rohwer & Wingfield 
1981, Schwabl et al. 1985, Wingfield 1988). The 
intensity with which Bramblings responded to han
dling stress makes it most likely that they also 
respond to a bad weather situation and to food 
restrictions with a rapid increase in plasma levels of 
corticosterone. Especially since it is known that a 
lean male brambling may loose up to 6% of its body 
weight during one day of bad weather (Hogstad 
1982). However, not only will elevated corticoster
one levels make territorial birds abandon their terri
tories, but also increase their foraging activity (Sil
verin 1986, Astheimer et al. 1992). As elevated 
plasma levels of corticosterone can induce dispersal 
behaviour in birds (Wingfield & Silverin 1986, Sil
verin 1996), the observed stress response can ex
plain why Bramblings abandon their nests more 
easily than other species . This conclusion is support
ed by the observation that there does not seem to 
exist a popUlation of floating Willow Warblers at 
Ammarnas (a species with a reduced stress response), 
whereas there is a large population of floating Bram
blings, dominated by males, in the same area (Ced
erholm et al. 1974). 

How come that the adrenocortical response to 
stress in male Bramblings does not show the same 
pattern as that seen in male Willow Warblers breed
ing in the same northern sub-arctic habitat, i.e. a 
reduced stress response (Silverin et al. 1996), but 
that the stress response is even more pronounced 
than that observed in Chaffinches breeding in south
west Sweden? Perhaps this difference has evolved as 
a result of differences in lifetime expectancies. A 
breeding Willow Warbler has a very small chance to 
survive till the following breeding season. Conse
quently, a willow warbler breeding in a northern 
unpredictable climate should make every effort pos
sible to produce offspring from its first clutch during 
its first year of breeding, even at the cost of eventu
ally reducing its survival rate till the coming year. 
Bramblings, on the other hand, have significantly 
longer lifetime expectancy than willow warblers, 2-

3 years. In response to detrimental changes in the 
environment a long-lived species like the Brambling 
can make a decision between increasing its invest
ments in current reproduction or instead invest in 
future reproduction. Several field studies on birds 
have shown that increasing the parental investments 
in raising the current brood reduces the winter sur
vival rate or future fecundity of the parents (Krebs & 
Davies 1991). Furthermore, stress can have adverse 
effects on parasite load and immunocompetence and 
this may be mediating the reduction in survival and 
future reproduction (Wingfield & Silverin 2001). 
Thus Bramblings may, contrary to the Willow War
bler, eventually increase their lifetime reproductive 
success by abandoning their nests with eggs or 
nestlings in years with low insect availability. In
stead they increase their own foraging activity and 
invest in a new clutch somewhere else the following 
year. Increasing corticosterone levels, as a result of 
some environmental stressor, would most likely 
induce the necessary dispersal behaviour. Wingfield 
et al. (1995) found no effect of longevity on the 
adrenocortical stress response across many avian 
taxa. However, this result may have been confound
ed by broad phylogenetic differences. Further com
parisons of adrenocortical responses to stress in 
closely related taxa with different longevity are 
essential to clarify this issue. 
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Sammanfattning 

Stresskanslighet hos hdckande hanar av bofink och 
bergfink i Sverige 

Val kant ar att ett brett spektrum av miljostimuli okar 
binjurens corticosteronsekretion hos frilevande fag
lar, d.v.s. faglarna blir stressade. am stressen blir 
langvarig (dagar eller langre) kan effekterna bli 
dramatiska och ofta leda till individens dod. Det 
finns fa exempel pa att frilevande djur utsatts for en 
kronisk stress (nagot som daremot ar vanligt hos 
burhallna djur). Dock utsatts frilevande djur regel
bundet - dock med ofOrutsagbara tidsintervaller -
fOr kortvarig (akut) stress av olika slag. Senare ars 
forskning hal' klart visat att den stressinducerade 
okningen av corticosteronsekretionen inducerar fa
kultativa fysiologiska och beteendemassiga forand
ringar som anpassar individen till de radande miljo
betingelserna. Det snabbaste svaret pa en akut stres
situation ar oftast att individen fOrsatts i ett "slass 
eller fly" tillstand. Detta svar regleras av det s.k. 
SAMS-systemet. Forenklat uttryckt innebar detta 
att binjuremargen sekundsnabbt svarar pa miljosti
muli i form av ett omedelbart avgivandet av adrena
lin och noradrenalin. Mer langsiktiga fOrandringar 
regleras av ett annat system - det s.k. HPf\-systemet 
(hypothalamus-hypofys-binjure axeln) . A yen detta 
system aktiveras av en akut stressituation, men sva
ret kommer fOrst 2-3 minuter efter det att individen 
borjat utsattas fOr stressen. Nar HPA-systemet akti
veras okar binjurebarkens produktion och sekretion 
av hormonet corticosteron . Djuret ar normalt maxi
malt stressat efter 30-60 minuter exponering. Den 
okade corticosteronsekretionen inducerar fOrand
ringar (andra an vad SAMS-systemet gor) i beteende 
och fysiologi sa att fortplantnings- och revirbeteen
de reduceras (eller t.o .m. forsvinner helt) . Hormonet 
okar individens fOdosoksaktivitet , okar dess flytt
ningsoro, mobiliserar glukosreserver i kroppen mm. 

AlIt fOr att undvika att hamna i en kronisk stressitu
ation. 

Faglarnas stresskanslighet modifieras emellertid 
av en mangd faktorer, t.ex. tid pa sasongen och 
hackningsfas, engagemang i fOraldrarskap, popula
tionstathet, aider, social status och naringsstatus. En 
okad stresskanslighet innebar en snabbare och kraf
tigare okning av corticosteronsekretionen och dar
med en fOrandring av fagelns beteende fran fort
plantning till overlevnad. Man har darfor antagit att 
faglar (arter eller populationer) som hackar i karga, 
harda miljoer (t.ex . i arktiska eller alpin a miljoer) 
med snabba, ofOrutsagbara miljOforandringar (t.ex. 
daligt vader) och kort hackningssasong, bor vara 
ganska okansliga fOr stresspaverkan. Att sa ar fallet 
hal' ocksa visats i ett antal undersokningar. Detta 
galler aven taglar i subalpina miljoer i Sverige. 
Exempel vis ar lOvsangare som hackar i den svenska 
fjallvarlden relativt okansliga fOr stress, medan lOv
sangare i sodra Sverige ar mycket stresskansliga. 
Detta medfOr bland annat att en lovsangare i Lapp
land som under nagra dagar utsatts pa dagstempera
turer under +5Coo inte overger sitt bo (stressfaktorn, 
d. v.s. den laga temperaturen, ar inte tillrackligt stark 
fOr att inducera en okad stresshormonsekretion), 
medan hackande lOvsangare i sodra Sverige som 
utsatts fOr dagstemperaturer under + 10Coo normalt 
overger sina bon darlor att det "kalla" vadret stressar 
faglarna (okar corticosteronsekretionen) . Den dar
med okade corticosteronsekretionen omdirigerar 
beteendet fran t.ex. ruvning till fodosok och overgi
vande av boet. Att det verkligen ar hormonet som 
astadkommer dessa beteendefOrandringar kan expe
rimentellt relativt latt visas genom sa kallade "repla
cement studies" . Den har fOrelagda studien testar 
hypotesen om att bergfinkar som hackar i subalpina 
regioner i nona Sverige har en lagre stresskanslighet 
an systerarten bofink som hackar i sodra Sverige. 

Faglarnas stresskanslighet testades med en stan
dardiserad, internationellt anvand, metod. Omedel
bart efter att fageln fastnat i ett slOjnat (d. v.s . inom 2 
minuter) tas ett fOrsta blodprov (20- 30 ~l) fran 
vingvenen. Darefter stoppas fageln i en tygpase och 
fOrvaras dar under en timme. Med vissa bestamda 
intervall (5, 10, 30, 60 minuter) tas fageln fram och 
ett nytt blodprov tas. Harmed kan vi fa fram hur 
snabbt fageln reagerar pa stressen och hur mycket 
den stressas. Efter sista blodprovet slapps fageln ater 
frio am fageln ej utsatts fOr ytterligare stressorer 
kommer stresshormonhalterna normalt att vara till
baka vid utgangslaget (d.v.s. nivan for en ostressad 
individ) efter 3-4 tinunar. Pasen fungerar saIedes 
som stressfaktor. Blodproverna centrifugeras, pI as-
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man fryses och analyseras vid ett senare tillHille pa 
sitt hormoninnehall. 

Studierna genornfordes 1994 pa hackande berg
finkhanar i fjallbjorkskog i Ammarnas (Lycksele 
lappmark), samt pa hackande bofinkhanar lOvskog
somraden i Goteborg. 

Resultaten var entydiga och stodde ej den uppsat
ta hypotesen. Bade bofink och bergfinkshanarna 
visade sig vara extremt stresskansliga. Detta innebar 
att bofinken foljde det fOrvantade monstret, men ej 
bergfinken. En enda bergfinkshona fangades . Den
na enda individ visade, tvartemot hanarna, en lag 
stresskanslighet. Dar fanns inga skillnader i kropps
massa eller fettindex mellan bofink och bergfinks
hanarna. Detta aven om kroppsmassan justerades 
fOr kroppsstorlek. De basala corticosteronnivaerna 
skiljde sig inte at mellan arterna. Daremot okade 
hormonnivaerna till signifikant hogre koncentratio
ner i bergfinkshanarna an i bofinkshanarna - alltsa 
tvartemot vad hypotesen fOrutsade. Nagra samband 
mellan corticosteronhalterna eller hur snabbt hor
monnivaerna okade och kroppsmassa, kroppsstor
lek eller fettupplagring kunde inte hittas. Resultaten 
antyder att aven andra faktorer an rniljons ofOrutsag
barhet och tiden tillganglig fOr fortplantning ar av 
betydelse fOr selektion av faglars stresskanslighet. 
Bergfinkar ar val kanda fOr sitt nomadiska beteende, 
nagot som gor att populationstatheten i en fjalldal 
kan variera kraftigt mellan aren. Valkant ar ocksa att 
bergfinkarna vissa ar med lag insektstillgang helt 
kan overge sina bon, med ett mycket lagt antal 
utflugna ungar som resultat. Detta samtidigt som 
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ungfagelproduktionen hos andra insektsatande arter 
i samma fjallbjorkskog, t.ex . lOvsangare, paverkas 
mycket lite. Bergfinken tycks datigt anpassad till en 
varierad naringstillgang och darmed mer sarbar an 
andra arter om av nagon anledning insektstillgangen 
sjunker under hackningssasongen. Likasa ar det 
kant att bergfinkar latt overger sin a bon vid daligt 
vader ochkan samla ihop sig, aven under hacknings
tiden, i stora flockar. Huruvida de aterupptar hack
ningen nagon annan stans arintekant. Dessa beteen
den maste initieras av nagon ime fysiologisk meka
nism och den troliga faktorn ar okad corticosteron
sekretion. Den hog a stresskanslighet som bergfin
ken uppvisar mot fangst och hanterande gor det 
hogst sannolikt att de ar lika kansliga fOr perioder 
med liten matfOrekomst och perioder med datigt 
vader. Bada tillstanden ar valkanda stressfaktorer 
som kan oka corticosteronsekretionen hos djur. De 
har framtagna resultaten kan saledes fOrklara de 
beteendeekologiska skillnader som t.ex. lOvsangare 
och bergfink uppvisar vid extrema narings- och 
vadersituationeri fjallen. Varfor har dessa skillnader 
utselekterats? Kanske beror det pa att bergfinken har 
en langre fOrvantad livslangd an lOvsangaren och att 
den darigenom har rad att vanta ett ar med fortplant
ningen om rniljobetingelserna ar daliga. Nagot som 
lOvsangaren, med en kortare fOrvantad livslangd, ej 
har. Troligen okar bergfinken sin livslanga fortplant
ningsframgang om den struntar i att hacka under ar 
da mojligheterna att fOda upp optimalt antal ungar ar 
sma, och da istallet koncentrerar sig pa att sjalv ata 
den mat den hittar. 
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The present study is an attempt to evaluate the effects of 
restorations and management regimes on the breeding bird 
fauna on wet meadows in southern Sweden. A significant 
population change following a restoration was noted for 
nine of the 34 studied species and, additionally, several 
species showed non-significant trends. Species positively 
affected by restorations generally show a declining nation
al trend. Furthermore, a species was more likely to increase 
if a breeding population was present before the restoration 
was initiated. The effects of management regimes were 
somewhat ambiguous, probably due to the fact that the 
defined management regimes were based on relatively 
coarse classifications (grazing, mowing or mowing com
bined with grazing). A subsequent test showed that associ-

ations with area and type of surrounding habitat were of 
equal importance for the breeding bird fauna as the choice 
of management regime. Information was obtained for only 
15 meadow areas, and in order to attain a larger database 
concerning the effects of wet meadow restorations and 
management regimes, a simple standard protocol is sug
gested. 
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Introduction 

The agricultural landscape is the dominating habitat 
in Europe, covering more than half of the land
surface of the European Union (Pain et al. 1997). 
Long-term reductions of bird populations in farm
lands have attracted attention all over Western Eu
rope, e.g. in Britain, Germany, Finland and Sweden 
(Busche 1994, Pain et al. 1997, Robertson & Berg 
1992, Soikkeli & Salo 1979), and similar trends are 
also known from North America (Herkert 1994). For 
most species, the cause of the observed population 
declines is not known, bu t modernisation of farming 
has been viewed as the probable cause (Marchant et 
al. 1990, Robertson & Berg 1992, Tucker & Heath 
1994, Fuller et al. 1995). 

The present Swedish agricultural landscape is 
very different from the one a few generations ago. 
An increasing human population in the 19th century 
required larger and more efficient food-production 
and significant areas of wetlands were drained for 
the purpose of gaining arable land and cultivated 
pastures . This resulted in the disappearance of large 

areas of breeding habitat for wetland birds (Gerell 
1988). In the provinces of Skane and Miilardalen 
more than 90% of the total wetland area has disap
peared (SNV 1998). 

The modernisation of farming after World War II 
changed the farmland landscape to a great extent. 
Fewer, but considerably larger, farming units were 
required to increase the efficiency. This resulted in 
the disappearance of edge-habitats, e.g. gravel pits, 
stonewalls, ditches and hedges, all of which are 
important habitats for the bird fauna (Gerell 1988, 
O'Connor & Shrubb 1986). Tractors and industrial 
fertilisers improved the efficiency offarming signif
icantly and the use of chemicals in agriculture in
creased dramatically during the same period. Pesti
cides like DDT, which causes sub-lethal damage in 
the reproduction organs of many organisms, were 
used extensively (Odsjo 1988). 

Consequently, many of the smaller farms disap
peared in the middle of the 20th century due to 
rationalisation (Gerell 1988). This resulted in a re
duction of the total farmland area in Sweden, e.g. 
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large areas of pastures turned into forests. By the end 
of the 1960s this transformation of the landscape 
was proceeding at a rate of about 50,000 ha per year 
(Larsson 1969). 

In addition, the number of dairy cattle in Sweden 
decreased from 1.7 million in 1900 to 0.44 million in 
1999 (SDA 2000). The high-yielding dairy cattle of 
today have higher nutritional demands and many 
farmers have ceased to graze semi-natural pastures 
and meadows in favour of the more productive 
cultivated grasslands (SNV 1998). During recent 
decades the number of beef cattle in Sweden has 
increased, but the numbers are far too small to 
compensate for the loss of dairy cattle in semi
natural pastures and meadows (SNV 1994). 

In 1870, the total area of semi-natural pastures and 
meadows in Sweden covered an area of2,000,000 ha 
and by 1990 the area was reduced to less than 
400,000 ha. A large part of this decrease was caused 
by the disappearance of mowed meadows, which 
were reduced from 1,200,000 ha to only 2,400 ha 
during the same period (SNV 1994). 

The severe and rapid decline of wet grasslands in 
Sweden led to a dramatic change in the bird commu
nity composition in the agricultural landscape, and 
species that once were considered as characteristic 
of this habitat are now regionally close to extinction 
(Gardenfors 2000, SNV 1998). The Swedish Red 
list data book includes a total number of 88 threat
ened bird species (Gardenfors 2000). As many as 57 
species (65 %) are classified as depending on the 
agricultural landscape and many of these species are 
decreasing in numbers (Robertson & Berg 1992, 
Svensson 1995). Estimated population sizes and 
trends in Sweden for the species considered in this 
study are presented in Appendix 1. 

During the 1990s there have been an increasing 
number of attempts to restore grasslands, especially 
in riparian habitats (see e.g. Berg & Strom 1998, 
Larsson & Welander in prep., Amcoff & Pettersson 
1994, Amcoff 1994). Governmental subsidies have 
financed several restorations in order to increase the 
area of this important habitat (SNV 1997). Most of 
these restorations are considered successful and it is 
a common opinion that restoration projects are nec
essary to increase the area of suitable habitats for 
breeding meadow birds, especially waders (e.g. Sven
sson & Glimskar 1993, Svensson et al. 1992). 

In recent years there has been a shortage of grazing 
animals in Sweden and consequently the importance 
of mowing as a management regime has increased 
(Emanuelsson et al. 2000). Major management re
gimes on Swedish wet meadows are at present 
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mowing, grazing, and mowing combined with late 
season grazing. However, detailed evaluations of the 
effects of different management regimes on wet 
meadow birds are scarce (see, however, Cronert & 
Lindblad 1994, for a brief discussion). 

The present study is an attempt to evaluate the 
effects on the avifauna of wet-meadow restorations . 
Specific goals are: 
- Evaluate the effects of wet meadow restoration 

on meadow birds. 
- Evaluate the effects of different management 

regimes on meadow birds . 
Evaluate the effects of meadow size and type of 
adjacent habitats on meadow birds . 

This was achieved by compiling and analysing data 
from breeding bird surveys performed before and 
after wet meadow restorations. In addition, a sugges
tion of a suitable standard protocol for future surveys 
of the breeding bird fauna and management intensi
ty on restored wet meadows is proposed. 

Study area and methods 

Data collection 

A request for survey data on breeding birds in 
restored wet meadows was sent to all the 21 county 
administration boards (ltinsstyrelser) in Sweden. 
The request was also sent to all regional ornitholog
ical societies and to organisations and persons, known 
to be involved in wet meadow restoration pro
grammes. 

The request specifically asked for data from wet 
meadow areas that had been surveyed for breeding 
birds both before and after the restoration. Moreo
ver, information regarding restoration measures and 
management regimes was collected for the different 
sites . If not included in the information, the area (in 
hectares) and the length of borders to different 
adjacent habitats for each site were estimated from 
maps . 

The number of positive responses (23 objects) was 
much lower than expected and, furthermore, eight of 
these objects had to be excluded due to, e.g. lack of 
data concerning management, habitat descriptions 
or restoration measures (see Discussion below). 

Study area and meadow sites 

The meadow areas selected for the present study are 
all located in southern Sweden (see Figure 1) . The 
northernmost (Ledskar) is situated at approximately 
600 30'N 17°40'E and the southernmost (Hovby an-



gar) at 55°40'N 14°12'E. Altogether 15 meadow 
areas were included, but four of these (Vrenninge, 
Notmyran, Hjalstaviken and Hovby angar) were 
split into 16 sub-areas (see Appendix 2). Some of the 
areas were either adjacent to each other or situated in 
the same water system. We are aware of the fact that 
the sample is not completely independent, but their 
vast size, differences in management regimes, resto
ration time and restoration measures (and hence, 
large differences in habitat composition) left us with 
no option but to split them into sub-areas. 

Each separate meadow-unit, regardless whether it 
is a single isolated meadow area or a sub-area in a 
larger meadow system, will be referred to in the 
present study as a 'site ' . A total of 27 sites are 
included in the statistical analyses . 

Most of the meadow areas are situated in open 
agricultural landscapes. All are located in the inland 
except for Ledskar and Bdiborg which are both 
situated atcoastal bays. Ten of the 13 inland meadow 
areas are located along lakeshores and three (Not
myran, Vrenninge and Kungsangen) are situated 
along the rivers Svarttll1 and Fyristm. The size of the 
meadow areas varies to a great extent. The smallest 
(Sjotuna ang) is only about 11 ha whereas the largest 
(Notmyran) covers an area of almost 340 ha. 

Breeding bird surveys 

Three types of breeding bird surveys have been used 
for the meadow areas included in this study. The 
most commonly used method (13 areas) was territo
ry mapping (e.g. Svensson 1975, Bibby et al. 1992). 
In several meadow areas territory mapping was 
combined with counts of duck broods (Bibby et al. 
1992, SNV 1978), since ducks are not territorial. 
Two meadow areas (Hjalstaviken and Sjotuna ang) 
have been surveyed with thorough field counts . 
Since both field counts and territory mapping are 
methods resulting in estimates of the total number of 
breeding pairs in the census area (and not just sam
ples), we have chosen to treat these methods as 
equivalents. A few sites were excluded since these 
have been surveyed with different methods before 
and after the restoration. 

Species selection 

The selection of 'meadow birds' is based upon a 
su bjective classification of habitat preferences of the 
species. Many bird species use the wet meadow for 
foraging or breeding, but few are restricted to mea
dow habitats only. In this study, species typical of 

different Swedish meadow habitats (from well-ma
naged to overgrown) were included. Two of the 
extremes in this respect are Dunlin Calidris alpina 
schinzii (preferring a high grazing-pressure in open 
areas with no or few shrubs) and Scarlet Rosefinch 
Carpodacus erythrinus (preferring Salix-dorninated 
shrubs or even deciduous forests). Altogether 34 
bird species were included in the study (see Appen
dix 1). 

Statistical analyses 

To avoid effects of the large differences in site-area, 
the density (pairs ha- I

) for the different species was 
used in the statistical calculations. The selection of 
species in the surveys differed between the sites. 
Complete data for, e.g. Reed Bunting Emberiza 
schoeniclus, were only obtained from eight sites, 
and only 12 species (c. 35 %) were surveyed at all 27 
sites (see Appendix 1). 

In order to evaluate the effects of restorations on 
the avifauna the breeding density, before and after 
the restoration, was compared and analysed with a 
paired t -test. For species that increased we used a G
test to investigate whether pre restoration occur
rence had an effect on subsequent population densi
ties. 

A stepwise multiple regression with forward se
lection (SPSS 1994) was used to analyse associa
tions between density and site management (i.e. 
proportions of the area managed by mowing, graz
ing, mowing combined with grazing, and unman
aged). All proportions were arcsine-squareroot trans
formed (Legendre & Legendre 1998). Species that 
were present in less than five sites were excluded. 

Residuals of the stepwise multiple regression anal
yses were used as dependent variables in a second set 
of regression models that tested for associations 
between breeding bird density (when effects of 
management regimes were controlled for) and site 
characteristics. The latter included area of the site, 
area of the total meadow system and proportion of 
site-borders to different adjacent habitats (including 
arable field, forest, wetland and meadow). 

Results 

Effects of restoration 

Eleven of the 34 bird species were found in too few 
sites «5) to allow statistical analyses (see Appendix 
1). Nine species displayed significant population 
changes (p<0.05) between the surveys (see Table 1) 
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Table 1. Mean ± SE density of breeding meadow birds before and after restorations and results from a paired t-test 
regarding population changes between surveys conducted before and after wet meadow restoration. N = number 
of surveyed sites for each species. Level of significance is given by ++, +, -, - -, and (-), the latter meaning close 
to significance. 
Medeltatheter ±SE av haekandefaglarfore oeh efta restallrerin.gar samt resllltat fran parat t-test med avseende 
pa poplliation.sforandrin.gar meilcl11. inventeringar lItforda fore oeh efter vatongsrestaurering. N = antal invente
ringsomradenfor valje art. Sign~fikansnivaerna ges !ned ++, +, -, - - oeh (-); det sista avser nora signifikant. 

Mean ±SE densities, pairs ha·1 

Medel ±SE liilhel, par h(r' 

Before restoration 
Species Arl N Fore reslaurering 

Greylag Goose AnSel" wiser 23 0.0025 ±0.002 
Teal Anas crecca 19 0.0024 ±0.002 
Mallard Anas plaly rhynchos 15 0.0395 ±0.012 
Gal·ganey Anas qllerqlledllia 27 0.0037 ±O.OO I 
Shoveler Anas c/ypeala 27 0.0083 ±0.002 
Spotted Crake PO/·zana porzana 21 0.0015 ±O.OOI 
Corncrake Crex crex 22 0.0085 ±O.OOS 
Lapwing Van el/us vanel/us 26 0.0729 ±0.024 
Ruff Philolllac!Hls pllgnax 27 0.0108 ±O.OOS 
Snipe Gal/inago gal/inago 13 0.1 214 ±0.037 
Black-tailed Godwit Lilllosa lilllosa 27 0.0141 ±0.006 
Curlew NlIIn enius arqllala 27 0.0141 ±0.004 
Redshan k Tringa lolanlls 27 0.0148 ±0.006 
Black-headed Gull Lams ridibllndus 22 0.6005 ±0.437 
Skylark Alauda arvensis 18 0.0401 ±O.OIS 
Meadow Pipit Anllws pralensis 22 0.1922 ±0.044 
Yellow Wagtail MOlacil/af/ava 23 0.1936 ±0.046 
Whjnchat Saxicola rubelra 22 0.2126 ±O.OSS 
Grasshopper Warbler Locuslel/a naevia 22 0.1055 ±O.O 18 
Sedge Warbler Acroceph. sc!lOenobaenlls 17 0.21 80 ±0.048 
Whitethroat Sylvia conllnlmis 2 1 0.0401 ±0.014 
Scarlet Rosefinch Carpodacus e/)'Ihrinus 20 0.0253 ±0.008 
Reed Bunting Elllberiza sc!lOenic/us 8 0.3585 ±0.084 

and, additionally, three species showed non-signifi
cant population trends (p<O.lO). 

A density increase between the surveys was ob
tained for seven species (Greylag Goose Anser ans
er, Mallard Anas platyrhynehos, Lapwing Vanellus 
vanellus, Curlew Numeniusarquata , Redshank Trin
ga totanus, Skylark Alauda arvensis and Yellow 
Wagtail MotacillaJlava), while two species showed 
a significant decrease (Whinchat Saxicola rubetra 
and Scarlet Rosefinch). Additionally three species 
(Grasshopper Warbler Locustella naevia, Whiteth
roat Sylvia conununis and Reed Bunting) showed a 
non-significant tendency to decrease between the 
surveys . For the remaining 11 species, no population 
change (or trend) occurred at all. Results are present
ed in Table 1. 

The effect of pre-restoration occurrence was test
ed on the seven species with significant population 
increases (see Table 1). This analysis showed that a 

238 

After restoration Difference t-value P-value 
Efter reslallrering Skil/nad I- viirde P-viirde 

0.0933 ±0.038 0.0908 -2 .35 0.Q28 + 
0.0041 ±0.002 0.0017 -1.56 0. 137 
0.2261 ±0.089 0.1866 -2 .30 0.037 + 
0.0282 ±0.019 0.0245 -1.30 0.206 

0.0389 ±0.018 0.0306 -1.68 0.106 

0.0088 ±O.OOS 0.0073 -1.44 0.165 
0.0187 ±0.006 0.0102 -1.16 0.258 
0.2156 ±O.OS 1 0.1427 -3.38 0.002 ++ 
0.0204 ±0.009 0.0096 -1.11 0.276 
0.1125 ±0.02S -0.0089 0.44 0.670 
0.0121 ±O.OOS -0.002 0.68 0.501 
0.0182 ±0.004 0.0041 -2.23 0.034 + 
0.0449 ±0.012 0.0301 -2.41 0.023 + 
0.2302 ±0.12S -0.3703 0.98 0.340 

0.0970 ±O.O 18 0.0569 -3.44 0.004 ++ 
0.230 I ±0.037 0.0379 -0.83 0.416 

0.3237 ±0.OS6 0.1301 -2.50 0.021 + 
0.0924 ±0.026 -0.1202 2.85 0.010 
0.062 1 ±O.O I 5 -0.0434 1.99 0.060 (- ) 

0.1275 ±0.038 -0.0905 1.67 0.115 
0.0250 ±0.008 -0.0151 1.99 0.065 (- ) 

0.0103 ±O.OOS -0.015 2.36 0.029 

0.1625 ±0.060 -0.196 2.24 0.060 (-) 

population was more probable to increase if the 
species was present at the site before the restoration 
was initiated (G=2S.2, df=l, p<O.OOI). Curlew (2.8 
times more likely to increase when occurring before 
restoration than if not occurring), Greylag Goose 
(2.2 times) and Skylark (1.8 times) seemed to be 
strongly dependent on pre-restoration presence in 
order to display a population increase. 

Effects oj management and site cha racte ristics 

Ten of the 23 analysed species showed significant 
associations to the four management variables (see 
Table 2). Two to four species showed association 
with each of the different management regimes, thus 
no single management regime seems to be preferred 
by a large number of species. Furthermore, the 
proportion of the variation in breeding bird density 
explained by these models was relatively low (mean 



Table 2. Associations between bird species and management regimes (Beta values). Results from multiple 
regression models with forward selection . * = p<O.OS, ** = p<O.OI, *** = p<O.OOl 
Sa111band mellan arter och skdtseimetoder (Beta-varden). Resuitat film muitipia regressions111odeller med 
'forward selection". 

Management regime Sk6tselatgdrder 

Mowing Grazing 
Species Art Slatter Bete 

Greylag Goose Anser OIlser 0.43 * 
Teal Anas crecca -0.58** 
Mallard Anas platyrhynchos 
Garganey Anas querquedula 
Shoveler Anas clypeata 0.39* 
Spotted Crake Porzana porzana 
Corncrake Crex cre:r 
Lapwing Vanel/us vanel/us -0.39* 
Ruff Philomachus pugnax 
Snipe Gal/inago gal/iI/ago -0.64* 
Black-tailed Godwit Limosa Iill10sa 
Curlew NlIl11enius arquato 
Redshank Tringa totanus 
Black-headed gull Larus ridibundlls 
Skylark Alauda arvensis 
Meadow Pipit Anthus proteI/sis 
Yellow Wagtail Motacillalla va 0.42* 
Whinchat Saxicola rubetro 
Grasshopper Warbler Locustel/a 
naevia 
Sedge Warbler Acrocephallls 
schoenobaenus 
Whitethroat Sylvia comll1unis o .53* 
Scarlet Rosefinch Carpodaclls 
erythrinus 
Reed Bunting Emberiza schoenicllls 

r2=28%), suggesting that other factors largely influ
enced the density of different bird species. 

Of the 23 species, 11 showed significant associa
tion with atleastone of the site characteristics (Table 
3) . Seven species were associated with either of the 
two area measurements, although most of them 
negatively. Seven species were also associated with 
the type of sun-ounding habitat, the most important 
being the proportion of meadow bordering onto 
forest, which was associated with the density of five 
species. 

Discussion 

Data collection 

There are a large number of restored wet meadows in 
Sweden today, but collection of data for a compara
tive study concerning the effects on breeding birds 

Mowing/grazing Unmanaged 
Slatter/bete Obehandlat ,.2 F P 

0.15 4.7807 0.0402 
0.30 8.7608 0.0088 

0.12 4.5615 0.0427 

0.12 4.3533 0.0477 

0.36 7.6058 0.0186 
0.79*** 0.60 40.186 0.0000 
0.60*** 0.34 14.294 0.0009 

0.54* 0.25 5.9614 0.0285 

0.14 4.6424 0.0430 

0.43* 0.41 6.2649 0.0124 

was difficult. Many sites, originally thought to be 
useful, had to be excluded because of various rea
sons: 

No breeding bird survey had been conducted on 
the restored site. 
The breeding bird survey was initiated the same 
year as the restoration. 
The breeding bird survey technique was changed 
without intersecting seasons, thus the survey re
sults could not be compared. 
The restoration was not properly documented. 
Lack of information on type and intensity of 
management regime. 

Finally, a couple of restored and surveyed meadow 
sites were not included in the study because we did 
not receive existing information. 

In order to improve future evaluations of wet mead
ow restorations and management regimes we suggest 
that a standard protocol of breeding bird surveys, 
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Table 3. Associations between bird species and site characteristics (Beta values). Results from multiple regression 
models with forward selection. * = p<0.05, ** = p<O.01, *** = p<O.OOl. 
ScIl77band melfan arter och landskapets sa111111ansattning (Beta-varden). Resultat film 111ultipla regressionsmodel
leI' !ned ':!,onvard selection". 

Area and surrounding habitat Areal och oll/givallde biolop 

Site area Meadow area Arable land Meadow Forest Wetland 
Species Al'l Areal AIIgsareal Aker 

Greylag Goose Allser a/lser -0.50* 
Teal Alias crecca 
Mallard Alias platyrhYllcl/Os -0.59* 
Gm'ganey Alias querquedula -0.56** 
Shoveler Alias clypeala 
Spolled Crake Porzalla porzalla 
Corncrake Crex crex 
Lapwing Vallellus vallellus -0.54** 
Ruff Philoll/achus pugllax -0.49** 
Snipe Gallillago gallillago 
Back-tailed Godwit 
Lill/osa lill/osa 
Curlew NUlllellius arquala 
Redshank Trillga lola/ills 
Black-headed Gull Larus ridibulldus 
Skylm'k Alauda arvellsis 
Meadow Pipit Alllhus pralellsis 
Yellow Wagtail MOlacillaf/ava 
Whinchat Saxicola rubelra 
Grasshopper Warbler 
Locuslella lIaevia 0.44* 
Sedge Warbler 
Acrocep/wllls schoellobaellus 
Whitethroat Sylvia cOlI/lllullis 
Scarlet Rosefinch 
Carpodacus el)'lhrillus 0.62** 
Reed Bunting Elllberiza schoelliclus 

habitat mapping and management intensity estimates 
should be used (see below and Appendix 3). 

One confounding factor when evaluating effects 
of wet meadow restorations is differences in spring 
flooding levels between years. Berg & Strom (1998) 
presented population changes between years with 
different spring flooding levels for 12 species from 
Notmyran in south-central Sweden (Site 9, Figure 1 
in this study). The population changes were associ
ated with the spring flooding levels and for six 
species the flooding had a positive effect on the 
numbers of breeding pairs (see also Jonsson 2000). 
For example the population size of Lapwings was 
positively associated with the amount of spring 
flooding and the population size varied between 152 
and 297 pairs. For Yellow Wagtail the flooding
dependent fluctuations between years were even 
larger (Jonsson 2000, Berg & Strom 1998). In order 
to reduce the effects of this , and other temporally 
varying factors, it is important that studies are con
ducted during several years. This fact might be a 
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AIIg Skog Valli/ark ,.2 F p 

-0.42* 0.32 6.1203 0.0084 

0.30 6.9400 0.0206 
-0.41 * 0.30 6.4865 0.0056 

0.27 10.099 0.0041 
0.21 8.0952 0.0087 

0.81* ** 0.62 20.841 0.0008 

-0.40* 0.12 4.7094 0.0397 

-0.69** 0.44 12.873 0.0030 

-0.44* 0.15 5.0190 0.0360 

0.16 4.9188 0.0383 

0.46* 0.35 6.2135 0.0094 

problem for the present study, since data were col
lected from only two survey years for each site, a 
single year before and a single year after the restora
tion (except for Notmyran, where mean values for 
several years were used). However, the survey data 
were compiled from 11 different years before resto
rations and nine different years after restorations 
(see Appendix 2), regardless of the amount of flood
ing, and consequently could in this respect be viewed 
as a random sample. Still, a breeding bird survey 
from a specific site and year might be biased due to 
low or high spring flooding levels. 

Population changes in restored wet meadows 

The common object for a wet meadow restoration is 
an area, once mowed or grazed by cattle and domi
nated by short-cropped grasses, but abandoned for a 
number of decades and today overgrown with shrubs 
or invaded by reeds Phragl11.ites communis. The 
avifauna in the former habitat is often dominated by 



Figure 1. Meadow areas used in the present study. Angsomro
det inkluderade i undersokningen. 1 Hovby angar, 2 Rinkaby 
angar,3 Haslovs angar, 4 Sjotuna ang, 5 Harnaviken/Sattuna, 
6 Kungsbro , 7 Braborg, 8 Vrenninge, 9 Notmyran, 10 Hj alsta
viken, 11 Larstaviken , 12 Angarnsjoangen, 13 Gvre foret, 14 
Vendelsjon, 15 Fladen/Ledskar 

shorebirds and ducks, while the latter mainly con
sists of passerines (see e.g. Soikkeli & Salo 1979). 
This development has occurred nation-wide and has 
resulted in decreases of many bird populations, and 
the aim for wet meadow restorations is generally to 
change this negative trend. 

In the present study, the restorations resulted in 
significantly higher densities for seven species and 
significantly lower densities for two species. Addi
tionally, some non-significant tendencies were dis
cernible and general trends are discussed below (see 
Figure 2). 

Restorations had a positive effect on the densities 
of Greylag Goose and Mallard. For the other dab
bling ducks Anas sp. there was a non-significant 
tendency to increase (see Table 1). The positive 
effect is probably due to a combination of factors, 
such as the creation of open shores when reeds are 
cut and the creation of a 'blue-border', i.e. areas of 
shallow water that flood the meadow. 

Spotted Crake Porzana porzana and Corncrake 
Crex crex also showed non-significant increasing 
trends. Since these species require intermediate suc
cessions of the meadow, with grass tall enough to 
provide sufficient cover (Cramp et al. 1980, Green 
1996), it seems reasonable that they do not respond 
instantly to a restoration. In addition, the Corncrakes 
in southern Sweden are often found on arable fields 
(Ahlen & Tjernberg 1996) and consequently would 
be less affected by wet meadow restorations. 

Changes in breeding bird density 
Foriindringar i hackfaglarnas tathet 

o Before restoration 

• After restoration 
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Figure 2. Breeding bird density on wet meadows before and after restoration. 
Tiith eterfor hiickandejaglar po votiingarfore och efter restaurering. 
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Population trend/change 
B estandstrendliindring 

o National trend 

• Post restoration change 
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Figure 3. Population changes after wet meadow restoration (filled bars) and national trends in the 23 species presented in Table 
.1 (- - sU'?ng decrease , - slight decrease, 0 unchanged, + slight increase, + + strong increase). See Appendix 1 for more specific 
mformatlOn. 
Popu/ariollsforeindringar efter resraurering av vatdngar (fyl/da srap/ar) samr narionel/a rrender hos de 23 arrema i Tabel/l (
--:kraftig ~l1inskning, - svag lI1inskning, Oofordndrad, + svag okning, ++ kraftig okning). Se Appendix 1 for mer deraljerad 
lI!fOl'll1arfOn. 

Among the shorebirds, only Lapwing, Curlew and 
Redshank increased significantly. However, the sam
ple sizes for Ruff Philomachus pugl1.ax and Black
tailed Godwit Limosa limosa were probably too 
small and the populations were mainly concentrated 
to the meadows around Lake Hammarsjon in south
ernmost Sweden. Restorations in some parts of this 
area mainly consisted of modified management re
gimes and the meadow sites were rather well-man
aged also before the restorations . With larger sample 
sizes density changes may have occurred also for 
these species. 

For Black-headed Gull Larus ridibundus no sig
nificant change in density occurred. The colonies of 
gulls are often situated in the lakes, outside the 
boundaries of the surveyed areas , and consequently 
are not properly comprised by meadow surveys. 

Among the passerines, Skylark and Yellow Wag
tail both showed significantly higher densities after 
the restorations than before. This is probably due to 
decreased amounts of shrubs and trees , resulting in 
a more open habitat preferred by these species (e.g. 
Wilson et a1. 1997). Meadow Pipit An.thus pratensis 

242 

did not show any significant trend, which seems 
reasonable since this species occurs in a broad spec
trum of meadow habitats (Cramp et a1. 1988). Re
maining passerines all tended to decrease, although 
this was significant only for Whinchat and Scarlet 
Rosefinch. For Grasshopper Warbler, Sedge war
bler, Whitethroat and Reed Bunting we expected a 
rather strong negative population trend, but no such 
were found. This is probably due to the fact that a few 
remaining shrubs (e.g. in a ditch) might be enough to 
hold a territory of any of these species. Additionally, 
these species have broad habitat preferences and 
occur in residual habitats such as ditches , on set
asides and in short rotation coppice (Berg & Part 
1994, Berg in press). 

Two species, Greylag Goose and Scarlet Rose
finch, showed population changes that seem to be 
analogous with the nation-wide population trend, 
and should therefore be regarded with care. In the 
remaining 10 species the results differ from the 
national trend (see Figure 3), suggesting that popu
lation changes for these species in fact were due to 
the performed restorations. 



In general, a species was more likely to increase at 
a restored site if a breeding population was present 
before the restoration was initiated. There are sever
al possible explanations of this. First, the occurrence 
of a species before the restoration indicates that the 
site characteristics and the landscape composition in 
general are suitable for the species (e.g. long dis
tance to forest edges for edge-avoiding species). 
This is a probable explanation of the different pop
ulation changes in areas with and without Skylarks, 
since this species is abundant in most agricultural 
landscapes (Robertson & Berg 1992). Second, phi
lopatric species are more likely to settle in the area 
where they were hatched and might increase in 
number when the habitat is improved (due to higher 
reproduction success after restoration) . This is a 
possible explanation of the strong increase in number 
of Curlews in sites where the species occurred be
fore restorations , since curlews are rare in many 
farmland landscapes in sou thern Sweden (de J ong & 
Berg in prep.). Third, species may judge the suitabil
ity and quality of a breeding habitat by the presence 
of con specifics, i.e . con specific attraction (Reed & 
Dobson 1993). In a newly created habitat, such as 
after a wet meadow restoration, breeding habitat 
availability should be high and presence of old 
tenacious conspecifics suggest its high suitability 
for a successful breeding. Thus, conspecific attrac
tion may be a potential additional explanation of 
why increases in population numbers mainly were 
observed at sites with pre-restoration occurrence. 

The breeding bird fauna in a restored meadow 
system is not necessarily more species-rich than the 
one in over-grown, abandoned meadows (Larsson 
1969). On the contrary, the situation is often the 
reverse, since numerous passerine species prefer 
successional habitats with higher grasses and patch
es of trees and shrubs (see e.g. Soikkeli & Salo 
1979). Additionally, in a newly restored wet mead
ow it may take several seasons for new immigrating 
species to establish and thereby contribute to the 
species-richness . However, as stated earlier, those 
bird species that are positively affected by restora
tions generally show a declining national trend (see 
Table 1 and Appendix 1) because of decreasing areas 
of managed wet meadows . Thus, changes in the 
breeding bird fauna following a restoration should 
be seen as a qualitative improvement rather than a 
quantitative. From a conservation point of view, 
restoration is a good way to create and preserve rare 
wetland habitats that are important to several declin
ing bird species . 

Effects of171anagement regime and site characteristics 

The results concerning the effects of management 
reaimes are somewhat ambiguous (see Table 2). 

b . 

This is probably due to the fact that the defmed 
management regimes are coarse classifications and 
do not include measurements of different degrees of 
management, i.e. grazing intensity, repeated mow
ing, timing of mowing etc. Detailed data of this kind 
were only obtained for a small number of the sites, 
and were consequently omitted. 

Mowing is a management regime of moderate 
intensity that creates a homogeneous grassland hab
itat of intermediate height already in spring (Berg & 
Strom 1998). The grass is usually not cut until July, 
when the vegetation is rather tall and dense. TIns 
habitat is not favoured by some species, e.g. Lap
wings, which prefer areas with short or no vegetation 
and, as a consequence, often choose to breed in 
nearby arable fields (Tucker et al. 1994). This fact 
may explain this species' negative association with 
mowing (see Table 2) and may also be the cause of 
the similar result for Snipe, which usually prefers 
more heterogeneous habitats with patches of bare 
and wet soil (Cramp et al. 1983). 

In general, plant species composition could be 
expected to differ between sites managed by mow
ing and sites managed by grazing. Mowing probably 
favours plants that are tasty to grazing animals , early 
flowering species or species that are sensitive to 
damage early in the season (Lennartsson 1997). 
However, effects of plant species composition on the 
breeding bird fauna need further evaluation. 

Grazing produces a mosaic grassland with areas 
of short, intermediate and tall grasses, often com
bined with patches of bare soil and numerous tus
socks created by selective grazing and trampling of 
the cattle. Ground-nesting species in grazed coastal 
marshlands in Britain have been shown to be posi
tively associated with complexity of the grass sward 
and surface topography (Milsom et al. 2000). How
ever, vegetation structure largely depends on graz
ing intensity, which is an important factor to consid
er when suggesting management to promote a cer
tain breeding bird composition . In some species, e.g. 
Yellow Wagtail, the association with grazing is prob
ably due to the creation of tussocks providing suffi
cient habitat for nesting (Thorssell 1992), whilst in 
other species the most important factor is that the 
grass-height is low enough to enable foraging of 
insects (Part & Soderstrom 1999). Additionally, a 
moderate grazing pressure enhances the growth of 
herbage- and seed-producing plants, which are of 
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major importance for dabbling ducks and Greylag 
Goose, among others (Pehrsson 1988). 

At some sites, mowing and grazing were com
bined, most often with late season grazing following 
the mowing. This seems to create a habitat favoura
ble for shorebirds, although significant associations 
were found only for Black-tailed Godwit and Cur
lew. According to Pehrsson (1988), both overgraz
ing and overgrowth reduce the important seed pro
duction of Sci/pus-species. In this respect, the com
bined mowing and late season grazing in a rotation 
scheme may be a suitable management regime when 
optimising the wet meadows for ducks and shore
birds. 

When we started this analysis, well defined group
ing of species associated to the different manage
ment regimes was expected. However, no such pat
tern occurred but, as mentioned earlier, the average 
proportion of the variation (/.2) in breeding bird 
density explained by meadow management type was 
only 0.28. Hence, roughly compared to the density 
analysis, it seems that the restoration itself has a 
large influence on breeding bird fauna, whereas the 
choice of main management regime (in terms of the 
coarse classification used here) has a smaller effect. 

The breeding bird fauna in meadow habitats is, 
however, not onl y dependent on management. There
fore, the importance of other site characteristics 
(area and type of adjacent habitats) was analysed as 
well (see Table 3) . Seven species were significantly 
associated to the two main variable groups respec
tively. Of the seven species showing associations 
with type of adjacent habitat, five were associated 
with the proportion of border to forest. In line with 
this, Part & Soderstrom (1999) found that the pro
portion of forest along the borders of semi-natural 
dry pastures is a main factor affecting the species 
composition in this habitat. In the present study, only 
Grey lag Goose, Garganey and Yellow Wagtail showed 
negative associations with the proportion of border 
to forest. This is rather surprising since species with 
open nests often avoid forest edges (see e.g. M¢Uer 
1989), but is probably explained by the fact that 
many meadows were relatively large, and substan
tial parts of these meadows were situated far from 
forest edges (i .e. suitable areas for edge-avoiding 
species). 

The ambiguous results may partly be due to the 
low number of well-documented wet meadow resto
rations in Sweden. With a simplified and more 
uniform way of recording and collecting data, the 
effects of different management regimes would be 
easier to analyse. 
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Standardised documentation of wet meadow 
restorations 

In order to facilitate future analyses of wet meadow 
restorations, management regimes and breeding bird 
surveys, a suggestion for a standard protocol is 
presented in Appendix 3. A widespread use of one 
common survey technique would generate a large 
and uniform database, allowing more precise studies 
in the matter. The major contents of the protocol are 
discussed below. 

Breeding bird surveys 

When performing a documentation of changes in 
breeding bird fauna following a wet meadow resto
ration it is imperative that surveys are initialised one 
season (or preferably several) before the commenc
ing of the restoration. This may appear as a rather 
obvious statement, but yet a number of sites had to 
be excluded from the present study due to lack of 
data prior to the restoration. 

The choice of survey technique should be based 
on the fact that the essen tial task is to discern changes 
in breeding bird populations in response to restora
tion and management of wet meadows. Territory 
mapping (see e.g. Bibby et al. 1992) usually com
prises the whole site, but is a very time-consuming 
technique and may, additionally, be very hard to 
conduct during years with high level of flooding. 

A suitable survey technique (at least for large 
meadows) in this respect is point counts, which 
exhibit a couple of relevant advantages: 
- A rather efficient technique, i.e. a relatively large 

number of birds are registered with a small effort. 
Thus, many points can be counted by the same 
person during a single morning. 

- The method can be used in restricted parts of 
meadows with similar management and restora
tion history. 

The suggested technique is similar to the one pro
posed by the MISTRA research progranune 'Man
agement of semi-natural grasslands - Economy and 
biodiversity' (Emanuelsson et al. 2001). Technical 
instructions for point counts are found in, e.g. Bibby 
et al. (1992), but in order to generate a survey tech
nique suitable for restored wet meadows some adjust
ments will be proposed (for detailed instructions, see 
Appendix 3). In short, the point should consist of an 
area with a radius of 100 meters. The point should be 
visited tlu'ee times per season, and the count should 
last for five minutes only. With this method a large 
number of points can be covered by a single observer, 



and combined with a simple way of recording the 
management data, this will probably contribute to 
create a useful database within a few years. 

Documentation. of restorations and management 
regilnes 

A documentation of the restoration was lacking for 
a small number of the originally included sites in the 
present study. In order to create a useful database it 
is, however, important that all restoration measure
ments pedormed within and around the survey point 
are documented, at least to some extent. 

Documentation of meadow management may be 
done in several ways, but in order to create a simple 
technique the standard protocol only contains meas
urements that can be visually estimated. Habitat 
mapping includes the proportion of different major 
habitats within, and bordering, the point. Further
more, occurrence of linear habitats (e.g. ditches, 
rninor roads, etc.) and other characteristic elements 
(e.g. trees, shrubs, barns, etc.) are noted. Documen
tation of management includes the proportion of the 
survey area managed by grazing or mowing (or 
combined), and vegetation height in areas with dif
ferent management regimes. Finally, the amount of 
flooding should be estimated and recently performed 
restoration measures should be noted. Most of the 
measurements are recorded once annually, but the 
amount of flooding and grass height should be 
recorded at all three visits . 

Conclusions 

In conclusion, performed meadow restorations have 
resulted in popUlation increases for several species 
depending on grazing or mowing. However, differ
ences between broad categories of management 
regimes were smaller than expected. More detailed 
data on habitat composition and management are 
needed and a standard protocol for breeding bird 
surveys and habitat mapping is suggested in order to 
facilitate future analyses of meadow bird habitat 
preferences and effects of wet meadow restorations. 
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Sammanfattning 

Effekter av restaurerin.g och skotselmetod pa 
fagelfaunans sanunansCiUn.ing pa svenska vatCingar 

Den minskade arealen av havdade vatangar i Sverige 
hal' medfOl't drastiska populationsminskningar av 
m~mga havdberoende fagelarter. I syfte att bl'yta 
denna negativa trend hal' restaureringsprojekt ge
nomforts pa manga hall i landet. Denna undersok
ning utvardel'ar effekterna av restaureringar och 
olika skotselmetoder pa fagelfaunan . Dessutom ana
lyseras betydelsen av angsmarkernas areal samt typ 
av angransande habitat. 

Vi skickade fOIfragningar rol'ande restaurerings
objekt dar hackfagelinventel'ingar utforts bade fOre 
och efter restaureringen till samtliga lansstYl'elser 
och regionala ornitologiska fOreningar i landet samt 
till enskilda personel' som vi visste var engagel'ade i 
sadana projekt. Antalet svar var avsevart lagre an 
vantat och flera omraden kunde ej anvandas i analy
serna (se vidare under Diskussion). Totalt ingar 15 
angsomraden i undersokningen (se Figur 1) men 
fyra av dessa delades upp i 16 delomraden (se 



Appendix 2) . Nagra av dessa delonu·aden ligger i 
omedelbar anslutning till varandra eller ingar i sam
ma vattensystem. Vi ar medvetna om att dessa del
omraden inte ar oberoende av varandra, men pa 
grund av stora variationer i areal, restaureringstid
punkter, restaureringsatgarder och skotselmetoder 
var vi tvungna att gora denna uppdelning . 

Fagelbestanden i vatangsomraden paverkas i hog 
grad av varsvammningens omfattning. Inventerings
resultaten fran ett specifikt omrade och ar (se Appen
dix 2) kan dfufOr vara missvisande for Olm"adet, men 
inventeringarna genomfordes med stor spridning i 
tiden (totalt ar 20 inventeringsar representerade) . 

Totalt inkluderades 34 fagelarter i studien (se 
Appendix 1, dar aven nationella populationsupp
skattningar och u"ender presenteras) . Inventerings
resultaten fOre respektive efter restaureringarna 
omvandlades till tatheter (par ha"l) och analyserades 
med ett parat t-test. For arter som uppvisade en 
okning undersokte vi med ett G-test om fOrekomst 
pa lokalen inn an restaurering hade nagon effekt pa 
populations utvecklingen. 

For att utrona om olika aIters fOrekomst paverka
des av skotselmetoder (bete, slatter, bete kombinerat 
med slatter samt ohavdat) analyserades materialet 
med multiplaregressionsmodeller. Residualerna fran 
dessa modeller anvandes i en kompletterande analys 
dar vi testade huru vida landskapets sammansattning 
(aI"ealer samt andel av inventeringsomradet angrans
ande till aker, ang, skog och vatmark) paverkade 
olika arters fOrekomster. 

Resultat 

EI va av de 34 arterna fanns i fOr fa «5) delomraden 
fOr att en statistisk analys skulle vara mojlig. Av de 
resterande 23 arterna uppvisade nio signifikanta 
(p<0,05) populationsfOrandringaI" mellan invente
ringsfu:en (se Tabelll) och ytterligare tre arter visade 
icke-signifikanta trender (p<O, 1 0) . Sju arter (gragas, 
grasand, tofsvipa, storspov, rodbena, sanglarka och 
gularla) okade i rathet medan tva aI"ter (buskskvatta 
och rosenfink) l1linskade (se Tabell 1). Dessutom 
erholls icke-signifikanta minskande trenderfOr gras
hoppsangare, tOrnsangaI"e och savsparv. 

En okning av tatheten for en art efter en restaure
ring var mer sannolik om en hackande population av 
arten fanns inom Olm"adet redan innan restaurering
en paboljades (G=25,2, df=l, p<O,OOl) . Storspov 
(2,8 ganger hogre sannolikhet att oka om den faIms 
hackande fOre restaureringen, an om den inte fanns) , 
gnlgas (2,2 ganger hbgre sannolikhet) och sangHirka 
(1,8 ganger hogre sannolikhet) verkade vara relativt 

starkt beroende av befintliga populationer. 
Tio av de 23 analyserade arterna paverkades av 

typ av skotselmetod (se Tabell 2) . Samband erholls 
fOr tva-fyra arter med vardera skotselmetod och 
fOljaktligen verkade ingen enskild metod vara gynn
sam fOr ett storre antal arter. Elva av de 23 analyse
rade arterna uppvisade signifikanta samband med 
angsmarkernas storlek eller typ av angransande ha
bitat (se Tabell 3) . Den viktigaste enskilda faktorn 
var andelen angsmark angransande till skog. 

Diskussion 

Det finns idag ett stort antal restaurerade vatangaI" i 
Sverige, men insamlandet av data till enjiirnforande 
studie rorande effekter pa hackfagelfaunan var pro
blematisk. Atskilliga onu"aden som inledningsvis 
antogs vara anvandbara exkluderades p.g.a. olika 
orsaker: 
- inga inventeringar hade utfOrts 
- inventeringarna paboljades samma fu som res-

taureringen inleddes 
inventeringsmetoder skiftades utan overlappan
de sasonger 
restaureringen dokumenterades bristfalligt 

- brist pa information rorande skotselmetoder 
I syfte att forenkla och fOrbattra framtida studier i 
amnet fOreslas ett standardiserat inventeringsproto
koll dar skotselmetoder och habitatkarteling ges 
betydande utrymme (se nedan samt Appendix 3) . 

Tva arter, gragas och rosenfink, uppvisade popu
lationsfOrandringar i overensstammelse med dess 
utveckling i hela landet och det kan darfOr vara svart 
att avgora hur stor del av dessa fOrandringar som 
beror pa lokala restaureringar. For ovriga 10 arter 
skiljer sig resultaten i studien fran respektive arts 
nationella trend, vilket tyder pa att de observerade 
forandringarna har orsakats av restaureringarna (se 
Figur 3 samt Appendix 1). 

Sannolikheten fOr att en art skulle uppvisa okande 
tatheter efter en restaurering okade generellt om en 
hackande population av arten fanns i omradet redan 
innan restaureringen inleddes . Det finns flera mojli
ga fOrklaringar till detta . Narvaron av en art innan en 
restaurering paborjas tyder pa att landskapets sam
mansattning ar passande fOr arten i fraga. Detta kan 
vara fOrklaringen till de olika populationsfOrand
ringarna i omraden med eller utan sanglarkor, da 
denna art ar bade ta1rik och val spridd i de flesta 
jordbrukslandskap. Vidare ar ortstrogna arter mer 
benagna att atervanda till de oIm"aden dar de ur
sprungligen klacktes. Om habitatet fOrandras till det 
battre ar det troligt att dessa arter okar i antal till fOljd 
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av fOrbattrad reproduktionsframgang. Da t.ex. stor
spoven ar ovanlig i stora delar av sodra Sverige kan 
detta vara en mojlig fOrklaring till den kraftiga 
okningen av antalet i omraden dar arten fOrekom 
innan restaureringarna. Eventuellt kan vissa arter 
bedoma ett habitats kvalitet genom ntirvaron av 
artfrander (s.k. conspecific attraction) och detta kan 
vara ett snabbt och effektivt satt att bedoma sanno
likheten fOr en lyckad hackning. 

En vatangsrestaurering medfOr inte nodvandigt
vis en mer artrik fagelfauna an fOregaende igenvaxta 
habitat. Forhallandet ar ofta det motsatta da atskilli
ga tattingarter foredrar senare successioner med 
hogre gras och bestand av buskar och trad. De arter 
som gynnas av restaureringar visar emellertid ofta 
minskande populationer nationellt och restaurering
ar ger darfOr upphov till kvalitativa forbattringar, 
snarare an kvantitativa. 

Resultaten fran utvarderingen av skotselmetoder 
(se Tabell 2) ar nagot svartolkade, troligen till foljd 
av den grova kategoriindelningen (bete, slatter, bete 
kombinerat med slatter samt ohavdat) . Ett tydligare 
resultat hade troligen erhallits om hansyn hade tagits 
till t.ex. betestryck, forekomst av upprepad slatter, 
tidpunkter for slatter etc., men detaljerade uppgifter 
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likt detta fanns endast tillgangligt fOr ett fatal olma
den. Foljaktligen var fOrklaringsgraden relativt lag 
(,.2=0,28) och betydelsen av landskapets samman
sattning verkar vara av jarnforbar storlek med val av 
skotselmetod (se Tabell 3). 

Standardiserad dolmmentation av vatangs
restaurering 

I syfte att gora framtida studier i amnet enklare och 
battre foreslar vi att ett standardiserat inventerings
protokoll anvands (se Appendix 3) . Med en omfat
tande anvandning av en enkel och gemensam inven
teringsmetodik bor en anvandbar databas finnas 
tillganglig inom nagra ar. 

I korta ordalag fOreslar vi en punkttaxering (radie 
100m) med tre besok a fern minuter per sasong. En 
gang per ar noteras (1) fOrdelning av huvudhabitat 
inom och kring inventeringsomradet, (2) klassifice
ring av olika skotselmetoder, (3) markanvandning 
pa odlad mark, (4) avstand till olika huvudhabitat, 
(5) fOrkomst av smabiotoper samt (6) eventuella 
restaureringsatgarder. Vid vcuje besok noteras (7) 
varsvammrtingens Qrnfattning samt (8) grashojder 
inom inventeringsonu·adet. 



Appendix 1 
Population sizes, recent trends and abundances before and after wet meadow restoration for the 34 bird species in 
the study. 
Swedish population is the estimated number of pairs according to Svensson et a1. (1999) and Martin Tjernberg, 
ArtDatabanken, SLU (pers. comm.). Trend is given as ++ (strong increase), + moderate increase, 0 no change,
moderate decrease, -- strong decrease. N = number of censused sites. With spec. = number of sites with the species 
before and after restoration. Proportion = proportion of sites with the species before and after restoration. Pairs = 
Number of pairs before and after restoration . 
PopulationsstorlekclJ; aktuella trender samtjorekol11sterjore och efta vatCingsrestaureringjor de 34jagelarterna 
i studien. 
Svenska bestandet iir uppskattat antai par eniigt Svenssonm.jl. 1999 och Martin Tjernberg, ArtDatabanken, SLU 
(person/ig uppgift). Trend ges med ++ (kraftig okning), + mattlig okning, 0 ingenjoriindring, - svag nedgang, -
- stark nedgang. N = antal inventerade omraden. Med arten = antal omnraden med arten jore och efta 
restClurering. Andel = andel omraden med arten jore och efta restaurering. Par = Antal par jore och efta 
restaurering. 

Species 
Arf 

Greylag Goose Allser allser 

Wigeon Alias pellelope 

Gadwal A. sfrepera 

Teal A. crecca 

Mallard A. p lafyrh)'IIc!/os 

Pintail A. aeufa 

Garganey A. querqll edllia 

Shoveler A. c!ypeata 

Spoiled Crake Porzalla porzalla 

Corncrake Crexcrex 

Oystercatcher Haelllafoplls oSfralegus 

Pied Avocet Recur virosfra avoseffa 

Ringed Plover Clwradrills hiaficllia 

Lapwing lIallelllls vallellus 

Dunlin Calidris alpilla 

Ruff Philolllac!lL/s pugllax 

Snipe Gallillago gallillago 

Black-tailed Godwit Lilllosal illlosa 

Curlew NUlIlellills arquafa 

Redshank Trillga fotallus 

Wood Sandpiper T. glareola 

Lillie Gull Larus III ill IIf us 

Black-headed Gull L. ridibulldus 

Black Tern Cli/idollia slI iger 

Skylark Alalldaar vellsis 

Meadow Pipit Allfhu sprafellsis 

Yellow Wagtail MOfacillaj7ava 

Whinchat Saxicola rubefra 

Grasshopper Warbler Locusfella lIaevia 

Marsh Warbler Acroceplwlus paillsfris 

Sedge Warbler A. sc!/Oellobaelllls 

Whitethroat Sylvia COl/II/Hillis 

Swedish population Trend 
Svellska besfc/lldef Trelld 

6.000-10.000 ++ 
20.000-30.000 0 
400-800 + 
40.000-60.000 0 
100.000-150.000 0 
1.000-2.000 
<400 
1.000- 1.500 
c.200 0 
150-250 
c. 15.000 0 
1.000-1.200 0 
10.000-20.000 0 
50.000-125.000 
300-400 1 

500- 1.0002 

c. 150.000 
<275 
15.000-20.000 
10.000-20.000 0 
50.000- 100.000 0 
>500 + 
100.000- 150.000 0 
c.200 0 
c.I.OOO.OOO 
500.000-1.000.000 0 
c. IO.OOO) 
200.000-500.000 0 
3.000-6.000 0 
15 .000-20.000 0 
50.000-200.000 0 
500.000- 1.000.000 + 

Scarlet Rosefinch Carpodacus eJ)'fhrillus 10.000-30.000 
Reed Bunting ElIlberizas c!/Oellic!us 

1 C. a .schillzii 

2 Tn southern Sweden 

3M·fj7ava 

500.000-1.000.000 0 

N 

23 
27 
27 
19 
15 
27 
27 
27 
2 1 
22 
27 
24 
24 
26 
27 

27 

13 
27 
27 

27 
27 
22 
22 
22 
18 
22 
23 
22 
22 
22 
17 

21 
20 
8 

With spec. Proportion Pairs Pairs/site 
Med arfell Alldel Par Pa 110111 rclde 

3-9 0.13-0.39 8-46 0.35-2.00 
0-1 0.00-0.04 0-1 0.00-0.04 
I-I 0.04-0.04 1-4 0.04-0.15 
3-6 0.16-0.32 7-11 0.37-0.58 
9-13 0.60-0.87 33-78 2.20-5.20 
0-0 0.00-0.00 0-0 0.00-0.00 
9- 12 0.33-0.44 8-19 0.30-0.70 
II - II 0.41-0.41 22-25 0.81-0.93 
3-5 0.14-0.24 3-7 0.14-0.33 
5-9 0.23-0.41 5-14 0.23-0.64 
5-3 0.19-0. 11 9-10 0.33-0.37 
0-0 0.00-0.00 0-0 0.00-0.00 
0-0 0.00-0.00 0-0 0.00-0.00 
12-23 0.46-0.88 136-236 5.23-9.08 
3-3 0.11-0.11 9-9 0.33-0.33 
7-9 0.26-0.33 34-40 1.26-1.48 
11- 12 0.85-0.92 68-64 5.23-4.92 
6-6 0.22-0.22 42--40 1.56-1.48 
10-13 0.37-0.48 34-40 1.26-1.48 
6-15 0.22-0.56 45-70 1.67-2.59 
2-1 0.07-0.04 1- 0 0.04-0.00 
0-1 0.00-0.05 0-1 0.00-0.05 
4-4 0.18-0.18 1607-277 73.05-12.59 
3-0 0.14-0.00 7-0 0.32-0.00 
10- 13 0.56-0.72 36-73 2.00-4.06 
21-19 0.95-0.86 113-174 5.14-7 .91 
21-22 0.91-0.96 141-313 6.13-13.61 
21-17 0.95-0.77 125-71 5.68-3.23 
20- 13 0.91-0.59 86-52 3.91-2.36 
1-1 0.05-0.05 1-1 0.05-0.05 
15-12 0.88-0.71 169-119 9.94-7.00 
9-8 0.43-0.38 22-14 1.05-0.67 
9-6 0.45-0.30 18-7 0.90-0.35 
7-6 0.88-0.75 98-62 12.25-7.75 
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Appendix 2. 
Location of the meadow sites in this study, survey years before and after restoration, and number of years between 
surveys. 
Geografisk plaeering av delomrodena i studien, inventeringsorfore oeh eftel' restaurering samt antal or mellan 
inventeringama. 

County Site and water system Survey years before Survey years after Between 
Landskap Lokal oeh va ffensystem Inventeringsorfore Inventeringsor eftel' Mellan 

Skane Hovby angar 1, Hammarsjon 1990 1993 3 
Skane Hovby angar 2, Hammarsjon 1990 1993 3 
Skane Hovby angar 3, Hammarsjon 1990 1993 3 
Skane Rinkaby angar, Hammarsjon 1986 1991 5 
Skane HaslOvs angar, Hammarsjon 1986 1990 4 
Ostergotland Sjotuna ang, Takern 1993 1998 5 
Ostergotland Kungsbro N, Roxen 1981 1996 15 
Ostergotland Sattuna V, Roxen 1980 1996 16 
Ostergot1and Harnaviken, Roxen 1980 1996 16 
Ostergotland Braborg, Svensksundsviken 1987 1998 11 
Vastmanland Vrenninge S, Svartan 1989 1993 4 
Vastmanland Vrenninge N, Svartan 1989 1993 4 
Vastmanland Notmyran 1, Svartan 1985 , 1988 1989, 1993,1994 
Vastmanland Notmyran 2, Svartan 1985, 1988 1989, 1993, 1994 
Vastmanland Notmyran 3, Svartan 1985, 1988, 1989 1993,1994 
Vastmanland Notmyran 4, Svartan 1985, 1988, 1989 1993, 1994 
Vastman1and Notmyran 6, Svartan 1985,1988,1989 1993, 1994 
Vastman1and Notmyran 7, Svartan 1985, 1988, 1989, 1993 1994 
Uppland Hjalstaviken A, Malaren 1988 1997 9 
Uppland Hjalstaviken B, Malaren 1988 1997 9 
Uppland Hjalstaviken C, Malaren 1988 1997 9 
Uppland Hjalstaviken D, Malaren 1988 1997 9 
Uppland Larstaviken, Malaren 1993 1997 4 
Uppland Angarnsjoangen 1985 1998 13 
Uppland Ovre fOret, Fyrisan 1996 1998 2 
Uppland Vendelsjon 1993 1997 4 
Uppland Fladen, Ledskar 1997 2000 3 

No. of years represented Antal representerade or 11 9 
Represented period Representerad period 1980-1997 1989-2000 
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Appendix 3. 
Standardised protocol - survey instructions 

General remarks 
Choosing points 
A point should comprise the area of a circle with a radius of 100 meters. When choosing a point it may be wise 
to consider whether the point shall include an area with a single uniform management regime, or a mix of such. 
Preferably the chosen census area should be representative for the meadow area concerning both the habitat 
composition and management regime. The boundaries of a point should not be closer than 100 m from the 
boundaries of another point. 

Counting birds 
Every point should be visited three times per season. The first visit should take place between May 5-20; the second 
visit between May 21- June 5; and the third visit between June 6-20. To avoid that a single point is visited during 
the same hour at all three visits , remember to alter the sequence of the points between the censuses . Counting of 
birds should be conducted from sunrise to c. 10 a.m., and most importantly, every point shall be counted during 
exactly five minutes (use timer). The counting must be performed from the centre of the point, and make sure that 
the boundaries are well understood from suitable maps (take notice of ditches , fences , tracks etc .). Larger birds, 
such as e.g. curlews and lapwings, often leave the area when the surveyor approaches. Birds taking off from the 
survey area should be included as well , although the twe counting has not been started. The essential task is to 
document breeding pairs, thus 1 male and 1 female should be noted as 1 (one), while two males should be noted 
as 2 (two). Make a fair estimate! Flocks of feeding or migrating birds (e.g. swallows, starlings etc.) should be 
excluded from the count. 

Protocol instructions 
1. Point description. Noted once per year. This measurement is performed by estimating the % of different habitats 
in the survey area, and by estimating the % of length to different habitats bordering the survey area. 

2. Management. Noted once per year. The management regime(-s) used inside the point should be estimated as 
% (5% intervals) of the total survey area. To be able to detect late season grazing (option Grazed and Mowed) , it 
is advisable to contact the farmer/authority responsible for the management. 

3. Land-use on arable field. Noted once per year. This measurement is estimated as % (5 % intervals) of the total 
cultivated area/border of the survey area . Thus , both columns should always summarize to 100 (or 0 if no arable 
field is noted in box 1). 

4 . Distance to major habitat. Noted once per year. Mark with X. Only habitats outside survey area (>100m from 
counting point) are included here. 

5. Additional habitat description. Noted once per year. Mark with X. Intended to give a more complete 
description of the point. 

6. Restoration measures since last breeding season. Noted once per year. Estimated as % (5 % intervals) of total 
survey area. Documentation of restorations by means of shifted management regime does not have to be noted , 
since this is recorded by information in box 2 and 8. 

7. Amount of flooding. Noted at all three visits . The amount offlooding in wet meadows is a rather difficult factor 
to record , but since it is one of the main sources for population fluctuations in meadow birds it is important to make 
rough estimates. The surveyor chooses the alternative that best describes the current situation inside the survey area. 

8. Grass height. Noted at all three visits . Note that estimates should not be recorded as percentage of total point 
area, but necessarily as a % of the total area with that particular management regime! In other words, a note under 
the heading G}'({zed saying that 10% is <5 cm, should be read as: 10% of the total g}'({zed area have a grass height 
of less that five cm. Thus , this gives a description of the grass height in the areas that are managed with the regimes 
noted as present in box no 2. Consequently, all columns will summarize to 100 (unless a specific management 
regime is not used in the point, which will result in blanks , hence summarizing to 0). Use 5% intervals. 
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~N=a=m=e~o~f=m=e=a=d=o~w~:~__________________________________ =P~o=in=t~n=o=:~ ______ _ 
=D~at=e~/ti~·m~e~I=:_____________ =D=at=e~/ti=·m=e~2~:~____________ =D~at=e~/ti~·m~e~3:~ __________ ___ 
Name of survevor 

1. Point descrintion: 2. Management: 

% of survey area % of bordering habitat % of survey area 

Meadow: D D Grazed: D 
Arable field : D D Mowed: D 
Shrub land: D D Grazed and Mowed: D 
Forest: D D Unmanaged: D 
Wetland: D D Other: . .. . ..... ... .. .. .. D 
Other: . .. ..... .... . ... .. ... D D 

3. Land-use on arable fields: 4. Distance to maior habitats (>100m): 

% of arable area % of bordering arable habitat <250m <500m <Han 

SQring sown: D D Forest: 0 0 0 
Autumn sown: D D Wetland: 0 0 0 
Ley (> 1 year): D D Arable field: 0 0 0 
Set aside: D D Farm/village: 0 0 0 

5. Are there anl: . . . within the survel: area: 

Buildings Trees/shrubs Ditches Tracks/roads Electr. wires Fences 

Single: 0 0 Length 1-30 m: 0 0 0 0 
Several: 0 0 Length >30 m: 0 0 0 0 

6. Restoration since last breeding season: 7. Amount of flooding within survel: area: 

% of survey area Visit 1 Visit 2 Visit 3 

Cultivation: D I!!y 0 0 0 
Clearing of trees/scrubs: D DamQ: 0 0 0 
Burning: D Areas of standing water: 0 0 0 
Other: ... ... . ..... ...... D More or less comQletely flooded : 0 0 0 

8. Grass height: 
Grazed and 

Grazed Mowed mowed Unmanaged 

Visit: 1 2 3 1 2 3 1 2 3 1 2 3 

<5 cm: D D D D D D D D D D D D 
5-15 cm: D D D D D D D D D D D D 
15-30 cm: D D D D D D D D D D D D 
>30 cm: D D D D D D D D D D D D 
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Fuel deposition and speed of early autumn migration of juvenile 
Bluethroats Luscinia s. svecica leaving their natal area in Swedish 
Lapland 

AKE LINDSTROM & JOHAN LIND 

----------------------------------- Abstract -----------------------------------
The period between independence and the early phase 
of autumn rnigration is a difficult period for juvenile 
birds and a relatively poorly known part of the annual 
cycle. We present data on post-juvenile moult, fuel 
deposition and speed of early autumn migration of 
"red-spotted" Bluethroats Luscinia s. svecica, studied 
during 14 years (1984-1997) in Ammarnas, Swedish 
Lapland. The juvenile Bluethroats leave their natal site 
from early August onwards, while still being in active 
post-juvenile moult. They do not put on any noticeable 

fuel stores, probably because foraging conditions are gen
erally poor. Thi s is reflected in a very slow initial speed of 
mjgration (11-21 kin/d) between the natal area and stop
over sites in eastern Sweden. 
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Introduction 

For many migrants it may be important to start the 
autumn migration as early as possible. There are 
several reasons for this. Some birds, especially those 
breeding at high latitudes, must depart before condi
tions at the summer quarters become too harsh. 
Migrants may also need to hurry to be able to make 
use of superabundant food sources along the route 
(Bibby & Green 1981), or to arrive relatively early at 
the wintering grounds (Plice 1981, Alerstam & 
Lindstrom 1990). 

However, migratory departure can not take place 
without preparations. Before they leave, juvenile 
birds must moult the rather poor body plumage they 
grew in the nest (Jenni & Winkler 1994). Thejuve
niles also need to put on some fuel for the first 
migratory flight. Especially at high latitudes and 
altitudes, moult and fuel deposition must take place 
when energy expenditure rates are further elevated 
by low ambient temperatures making thermoregula
tory costs high. Thus, the time between independ
ence and migratory departure is a risky and costly 
period for inexperienced juveniles (Pen"ins & Geer 

1980, Weathers & Sullivan 1989, Lindstrom et al. 
1990, Hansson 1997). 

There is large variation in the pattern of fuel 
deposition prior to leaving the natal site. Juveniles of 
some species seem to commence migration without, 
or with very small fuel stores, as found previously in 
a pilot study on Bluethroats Luscinia s. svecica 
(Lindstrometal. 1985, and see Rhyzanovsky 1988b). 
The same pattern holds for Willow Warblers Phyllo
scopus trochilus, as shown in a Swedish nation-wide 
study (Lindstrom et al. 1996). In contrast, juveniles 
of some species put on substantial amounts of fuel 
before leaving their natal sites, such as Sedge War
blers Acrocephalus schoenobaenus and Reed War
blers A. sci/]Jaceus (Gladwin 1963, Bibby & Green 
1981, Hall 1996). 

Here we present data from a 14-year study of post
juvenile moult and fuel deposition of juvenile Blue
throats in their natal area in Swedish Lapland. We 
show that juvenile Bluetlu"oats leave well before 
post-juvenile moult is finished and that they do this 
without putting on any sizeable fuel stores. We dis
cuss the causes and consequences of this behaviour. 

253 



The study species 

The nominate race of the Bluethroat L. s. svecica 
(,Red-spotted') breeds in Scandinavia and through
out northern Asia, eastward to Alaska (Cramp 1988, 
Franz 1998). In Scandinavia, Bluethroats breed pri
marily in sub-alpine birch forest (Arheimer 1982) 
along the Fennoscandian mountain ridge, from south
ern Norway to northernmost Scandinavia and mi
grate east-southeast in autumn to yet unknown win
tering grounds in southern Asia (Ellegren & Staav 
1990a). In July and August, juveniles make a partial 
post-juvenile moult (including body feathers and the 
lesser and middle wing coverts). The adults make a 
complete post-breeding moult (Svensson 1984).Most 
of the moult takes place on the breeding grounds, 
although a large proportion of the juveniles trapped 
at early migration stopover sites 200 km away from 
the nearest breeding grounds have been found to still 
be in post-juvenile moult (Lindstrom et a!. 1985, 
Lindstrom & Hasselquist 1989). 

Whereas much attention has been paid to the early 
stages of Blue throat autumn migration (e.g., Stolt & 
Mascher 1962, Lindstrom et a!. 1985, 1990, Ryzh
anovsky 1988a,b, Lindstrom&Alerstam 1992, Elle
gren 1990a,b, 1991, Ellegren & Staav 1990a,b), 
comparatively little is known about the details of 
post-juvenile moult and early migratory fuelling at 
departure from the breeding areas (Lindstrom et a!. 
1985, Ryzhanovsky 1988a,b) . 

Methods 

Dail y trapping of birds was carried ou t each summer 
1984-1997 in sub-alpine birch forest near Lake 
Tjultrask,Ammarnas, in Swedish Lapland (65°58'N, 
16°07'E), as a part of the LUVRE project (Enemar 
et a!. 1984). Trapping seasons started on average 16 
July (range 15-18 July) and ended on average 19 
August (range 13-21 August, once 31 August) , with 
an average length of the trapping season of 34 days 
(range 27-37 days, but 45 days in 1988). Catching 
was totally cancelled on average on 3 days per year 
(range 0-8 days). Twenty-two mist-nets were erect
ed between 0700 and 1300 local time, in the same 
positions throughout the study. On some days each 
year, trapping was carried out in the afternoon, 
normally because rain had prevented trapping in the 
morning. 

After ringing the bird, wing length was measured 
to the nearest full mm according to Method 3 of 
Svensson (1984) and body mass was measured to the 
nearest 0.1 g using a 50-g Pesola spring balance. 
Visible fat was scored according to the scale of 
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Pettersson & Hasselquist (1985) . A bird with fat 
score 0 has no visible fat, and in fat score 6 the belly 
and inter-clavicular region (but not the chest) is 
completely covered with fat. From frequent calibra
tions between the ringers of our study it is clear that 
stages 0 and 1 are very difficult to separate, whereas 
there is a large agreement concerning fat scores 2 and 
higher. The stage of post-juvenile moult was also 
recorded (see below). All individuals recaptured one 
or more days after ringing were examined again. 

In late summer,juvenile Bluethroats can be easily 
separated from adults on their spotted juvenile plum
age. Also, the adults almost always have some grow
ing flight feathers. When post-juvenile moult is 
completed in late August/early September juveniles 
can still be separated on the buff fringes or dots of the 
unmoulted greater coverts (Svensson 1984). Body 
moult of juveniles was scored according to a seven
grade scale (Lindstrom et al. 1985), where a bird in 
stage 0 (MSO) has not yet started body moult (and 
outer primaries are not yet fully grown). A bird in 
MS5 has dropped all the spotted nestling feathers, 
but some feathers are still growing on the flanks. In 
MS6 no more feathers are growing. In MS3 most 
males can be recognised on the emerging blue and 
orange feathers on their throat and chest. Females 
can not be safely recognised until they are in MS4. 

Statistics were carried out using SYSTAT 6.0.1 
(SPSS Inc.) and the Analysis Tools package of 
Microsoft Excel 7.0a. Parametric tests were used 
throughout, except when testing fat score data. 

Results 

A total of 2549 juvenile Bluethroats were trapped 
and ringed (average 182 birds/year, range 88-395). 
Of these individuals, 1103 (43 %) were re-trapped at 
least once the same season, resulting in a total of 
2489 controls. N-values differ between analyses due 
to missing measurements for some individuals . 

Post-juvenile moult 

Most birds, 90 %, were trapped in MS I-MS4 (Table 
1). Partly because few Bluethroats were caught after 
10 August, only 6.1 % of the birds were in MS5. Just 
a single bird in MS6 (moult completed) was record
ed (20 August 1986). 

Fuel deposition 

Average body mass differed significantly between 
birds in different moult stages (one-way ANOVA, 



Table 1. The number of juvenile Blue throats in different moult stages when ringed in Ammarnas, Swedish Lapland, 
in 1984-1997. 
Antalet unga bLahakar i olikajuvenila ruggningsstadier vid ringmiirkningsti/?fCillet i Ammarniis oren 1984-1997. 

Moult stage RuggningsstadiuTn 
Year Ar 0 2 

1984 9 110 38 
1985 4 49 34 
1986 2 78 141 
1987 5 72 67 
1988 19 99 44 
1989 31 114 50 
1990 6 24 37 
1991 4 26 22 
1992 6 38 40 
1993 6 24 36 
1994 2 34 73 
1995 3 17 29 
1996 6 39 21 
1997 1 34 25 

Total 104 758 657 

F[6, 2509] = 13.64, p < 0.001), but absolute differences 
were small (Figure 1). Body mass was on average 
highest at the intermediate moult stages. Also fat 
score varied significantly between moult stages 
(Kruskal-Wallis test, [n = 2526]: H = 143.62, p < 
0.001, df = 6), but as for body mass, the absolute 
variation was small (Figure 1). 

Among the sexed birds trapped in MS4-5, where 
departure is likely to be imminent, there was a 
significant yearl y variation in both fat score (Kruskal
Wallis test, males [n = 313]: H = 91.03, P < 0.001, df 
= 13; females [n = 246] : H = 74.61, p < 0.001, df = 
13) and body mass (one-way ANOVA, males: F[' 3, 
297] = 1.88, p = 0.032; females: F[' 3,23 1] = 2.13, p = 
0.013). However, the absolute variation in both fat 
scores and body mass was small (Table 2) . Yearly 
median fat scores were always either 0 or 1 in both 
sexes, and yearly averages of body mass varied 
between 17.0 and 18.1 g in males, and between 16.2 
and 17.3 g in females. 

There was no significant correlation between the 
yearly averages of body mass in the two sexes (r = 
0.03, p = 0.91), whereas the average fat scores 
correlated to a high degree (r = 0.83, p < 0.001) . 
Given the small absolute variation in fat scores, and 
the problems of accurately separating fat scores 0 
and 1, it is likely that the correlation in fat scores is 
the result of different ringers being active in different 

3 4 5 6 Total 

44 103 33 0 337 
29'~ 28 6 0 150 
68 56 48 1 394 
34 16 5 0 199 
29 22 18 0 231 
35 15 3 0 248 
25 22 2 0 116 
22 15 8 0 97 
22 35 6 0 147 
14 7 1 0 88 
32 37 3 0 181 
31 20 6 0 106 
16 18 4 0 104 
25 47 13 0 145 

426 441 156 2543 

years. Clearly,juvenile Bluethroats do not put on any 
significant amounts of fat at any stage between 
independence and departure from their natal area. 

Ringing recoveries 

The ringing in Ammarnas has resulted in six recove
ries and one control that give information about the 
early phase of autumn migration in the Bluethroats 
(Figure 2). Clearly, the birds are heading mainly 
southeast. Four recoveries are from late August! 
early September along the east coast. Three of these 
were trapped by ringers at known stopover sites. The 
fourth bird (12 Sep) was found dead, probably killed 
by cat. Two inland recoveries (4 and 28 Aug, both 
killed by cat) give indications of what the birds may 
do after leaving the Ammarnas area (see further 
below). 

Departure fron1 the natal area 

The actual departure of individual Bluethroats from 
our study site is never seen, but departure is apparent 
from the gradual decrease in numbers present in 
August (Figure 3). Trapping numbers peak in the last 
days of July and some birds may start to depart 
already then. Support for such early movements 
come from a bird ringed by us on 20 July when in 
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Figure J. Average body mass and fat score (± standard devia
tion) ofjuvenjleBluethroats in relation to moult stage. Data for 
both sexes and all years have been pooled. The symbols for 
moult stage 0 and 6 have been moved slightly sideways for 
sake of clarity. Figures above symbols are n-values. 
Genol11snirrlig vikr oeh fettklass (± srandardavvikelse) hos 
unga blahakar i olika ruggningssradieJ: Darajor bada konen 
oeh alia ariir inkluderode. Symbolel'l1ajor ruggningssradiwn 
o oeh 6 harflyrtars nagor i sidledfor aka figurens liisbarher. 
Anraler fag lar i vaJje ruggningssradiul/1 anges oeksa. 

MS 1, which was recovered 4 August the same year, 
59 km away from the ringing site in a southerly 
direction (Figure 2). This bird moved a considerable 
distance despite being in the early post-juvenile 
moult. There is probably a continuous departure of 
birds from early August onwards. At 18 August, the 
average number of birds trapped was only half of 
that in late July (Figure 3). Further information of 
what the birds may do after leaving Ammamas come 
from a second recovery. A young bird ringed 8 
August in MS2 was recovered 28 August outside 
Arvidsjaur, 140 km eastsoutheast of Am mamas, but 
still more than 100 km from the coast. Thus, there are 
two recoveries showing that after leaving Ammarnas 
some birds stop at sites between their natal area and 
known stopover sites near the coast. 
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Discussion 

M ou It and mig ration 

Most birds probably leave Ammamas when in moult 
stages MS3-MS5. As shown by one recovery, some 
may leave even earlier. The fact that birds in MS5 are 
recorded frequently on stopover along the Swedish 
east coast in late August (Lindstrom & Hasselquist 
1989) shows that Bluethroats indeed migrate while 
in post-juvenile moult. Although a moult-migration 
overlap put high energetic demands on the birds 
(both fuel deposition and moult cost energy), the 
phenomenon has been reported for several passerine 
species (Lindstrom et al. 1985, 1996, Ryzhanovsky 
1988a, Norman 1990, Jenni & Winkler 1994, MeriHi 
1997). 

Fuel deposition and departure 

Juvenile Bluethroats were heaviest in mid-moult, 
although the fat scores were the lowest. This seems 
contra-intuitive, since fat scores normally are highly 
correlated with body mass (e.g. Pettersson & Has
selquist 1985, Ellegren 1989). The explanation is 
most likely that during moult the birds have an 
increased amount of water (blood) in their bodies 
(Chilgren 1977). Thus, significant changes in body 
mass during moult may have little to do with changes 
in fat stores (Lindstrom et al. 1994, 1996). 

As far as fuel deposition for migration is con
cemed,juvenile Bluethroats do not put on fuel stores 
of any significance before departure from their natal 
area. Almost all birds had fat scores 0-2 and the 
average body mass was around 17-18 g in males and 
16-17 g in females in the last stages of moult (close 
to departure). Possibly, Bluethroats do not put on 
any significant fuel stores until reaching stopover 
sites along the Swedish east coast, 200-300 outside 
the breeding range (Lindstrom et al. 1985, Ekholm 
1988, Ellegren 1991). There, average body masses 
of arriving birds are around 17 g in males and 16 g in 
females, but close to departure many birds reach 19-
20 g and some birds are found weighing 20-24 g 
(Stolt & Mascher 1962, Lindstrom et al. 1985, 
Ekholm 1988, Ellegren 1991, Kvist et al. 1993). 
Even higher values have been found: up to 26 g in 
birds during supplemental feeding in the field, and 
33 g in captive Bluethroats (reviewed by K vist et al. 
1993). Clearly, Bluethroats start out on migration 
more or less without fuel stores . Lindstrom et al. 
(1996) found that also in juvenile Willow Warblers, 
the first part of autumn migration is carried out with 
small fuel stores. 



Table 2. Average fat score and body mass (mean, standard deviation and n-values) of male and female juvenile 
Bluethroats in moult stages 4 and 5. At these late moult stages the birds are likely to be very close to departure. For 
fat score also the median (md) is given. 
Genomsnittligfettklass och vila (m.edelvCil'de, standardavvikelse och antal) hos hanar och honor av llnga blahakal' 
i ruggningsstadiwn4 och 5. Fdrfaglal' i denna senafas av ruggningen iiI' troligen bortfLyttningen niirajorestaende. 
Fdrfettklass pl'esenteras iiven medianviirden (md) . 

Males Hanar Females Honor 
Fat score Fettklass Body mass Vila (g) Fat score Fettklass Body mass Vila (g) 

Year Mean Range Mean Range Mean Range Mean Range 
Ar Medel (md) Medel Medel (md.) Medel 

(s.d ., n) (s.d., n) (s .d. , n) (s.d., n) 

1984 0.88 0-2 17.7 15.4-20.0 1.03 0-3 17.1 15.0- 19.0 
(0.52,76) (1) (0.8,75) (0.55, 60) (1) (0.9,60) 

1985 0.06 0-1 17.7 16.2- 18.5 0.53 0-2 17.1 16.0-18.3 
(0.25, 16) (0) (0.6, 16) (0.64, 15) (0) (0.7, 15) 

1986 0.82 0-2 17.3 14.5-19.1 0.96 0-3 16.5 15.0-18.0 
(0.69,56) (1) (0.9,56) (0.70, 46) (1) (0.8,45) 

1987 1.29 0-4 17.7 15.5-19.9 0.86 0-2 17.2 15.9-18.5 
(1.07, 14) (1) (1.2, 14) (0.69, 7) (1) (0.9,7) 

1988 0.70 0-2 17.0 15.1-19.2 1.00 0-3 16.7 15.9-17.9 
(0.63 , 23) (1) (1.1,23) (0.89, 16) (1) (0.5, 16) 

1989 1.25 1-2 17.9 17.3-18.8 1.00 0-3 16.7 15.6-18.7 
(0.46, 8) (1) (0.6,8) (0.94, 10) (1) (1.1,10) 

1990 0.93 0-2 17.5 15.5-19.1 1.00 1 16.2 15.2-17.3 
(0.70, 15) (1) (1.0, 15) (0.00,6) (1) (0.7, 6) 

1991 0.75 0-1 17.6 16.0-18.6 0.70 0-1 16.7 15.4-18.7 
(0.45, 12) (1) (0.7 , 12) (0.48, 10) (1) (0.9, 10) 

1992 0.59 0- 1 17.2 15.6-19.3 0.82 0-2 17.3 15.6- 18.3 
(0.50,22) (1) (0.8 , 22) (0.60, 11) (1) (0.8, 11) 

1993 0.80 0-1 17.1 15 .8- 18.8 1.00 1 16.8 16.2-17.4 
(0.44, 5) (1) (1 .3, 5) (0.00, 2) (1) (0.8, 2) 

1994 0.38 0- 2 17.5 15.5-18.9 0.48 0-2 16.6 15.4- 17.3 
(0.62, 16) (0) (0.9, 16) (0.60,21) (0) (0.5,21) 

1995 0.20 0-1 18.1 16.9-19.5 0.12 0-1 16.7 15.0-18.6 
(0.45,5) (0) (0.9,5) (0.33, 17) (0) (0.9, 17) 

1996 0.15 0-1 17.8 16.4-19.2 0.29 0-1 16.9 16.1-17.9 
(0.38, 13) (0) (0.8, 13) (0.49, 7) (0) (0.6,7) 

1997 0.09 0-1 17.5 16.2-18.9 0.00 0 16.6 15.6-18.0 
(0.30, 32) (0) (0.7,31) (0.00, 18) (0) (0.7, 18) 

Total 0.67 0-4 17.5 14.5-20.0 0.75 0-3 16.8 15.0-19.0 
(0.66, 313) (1) (0.9, 311) (0.68,246) (1) (0.8, 245) 

But why do they not put on any fuel? We can cost of locomotion, Witter & Cuthill 1993), or 2) 
exclude that there are basic physiological mecha- whether generally poor conditions in combination 
nisms making fuel deposition and moult incompat- of poor feeding capacity (Weathers & Sullivan 1989) 
ible, since juvenile Bluethroats during moult do put simply preclude more substantial fuel deposition, 
on substantial fuel stores when offered food ad especially since the birds also must spend energy on 
libitum in the field (Lindstrom et al. 1990). The moult and thermoregulation. 
question is then whether juveniles 1) choose not to We believe that juvenile Bluethroats have small 
become fatter (to avoid potential costs of being fuel stores because they do have a difficult time in the 
heavy, such as inc~eased predation risk and higher post-juvenile moult period. Night temperatures in 
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28 Aug 

Finland 

Norway Sweden 

Figure 2. Recoveries (circles) of juvenile Bluethroats ringed in Ammarnas (star) and recovered during their first autumn 
migration (recovery date is shown for each recovery). The bird recovered in Finland was ringed as a juvenile, but recovered as 
an adult two years later. One bird was ringed as ajuvenile near the coast (30 Aug) and recovered in Ammarnas as a breeding bird 
the following year. 
Aterfynd (cirklar) av unga blahakar ringll1iirkta i AlI1l11amiis (stjiil'l1an) och atelfunna samll1a host (aterfyndsdatum visasjor 
respektive fynd) . Fage/n i Finland atelfanns dock SO/11 adult, tva ar eifel' miirkningen SOI11 ung/agel, och en fagel (30 Aug) 
ringmiirktes SO/11 ungfagel vid kusten och atelfanns SO/11 hiickande jagel i Al11l17al'l1iis pafo/jande al: 

Anunamas in mid August are normally below +soC 
and regularly below O°C (Hansson 1997, pers. obs.). 
In a one-year study in Amrnamas, Hansson (1997) 
found that poor weather, specifically strong winds 
and heavy rain, had considerable negative effects on 
the (already small) fuel stores of juvenile Blue
throats . In addition, a series of feeding experiments 
in Ammamas have all resulted in birds putting on 
considerable fuel stores when presented with large 
amounts of food (Lindstrom et al. 1990, Hansson 
1997). It is therefore reasonable to believe that the 
energetic conditions for juvenile Bluetlu'oats at their 

258 

natal sites are normally very poor, precluding sub
stantial fuel deposition before departure. 

If the energetic conditions in general are poor at 
their natal site,juvenile Bluethroats probably do best 
in leaving as soon as possible. The departure at even 
early stages of moult may be the result of such a 
selection pressure. Hansson (1997), who also stud
ied Bluethroats in Ammarnas, found that at a given 
date, birds that had come further in moult were less 
likely to be re-trapped the same season. This indi
cates that the Bluetlu'oats may still rather depart at a 
certain moult stage than at a certain date. It is 



20 

18 

16 

14 

>. 
ro 
ij 

O'l 
12 

c 
'0.. 
Q. 

10 
~ 
Qj 
Q. 

8 Vl 

"2 
CiS 

6 

4 

2 

0 
12 17 22 27 6 11 16 21 26 31 

July August 
Figure 3. Average daily number of juvenile Bluethroats trapped (ringed birds as well as all retraps) during standardised trapping 
in Ammarnas during July and August in 1984-1997. The line shows running five-day averages . The data has been corrected for 
the number of years trapping was canied out any given day and hence indicate the average number of birds trapped in the study 
area at any given date . Between 17 July and 17 August, data is based on 10-14 years of trapping for each day. The period 18-
21 August is based on 4-6 years of trapping. From 22 August onwards data is based on only one year (as indicated by the stippled 
line). 
Genomsnittligt antal unga blahakarfallgade i dell standardiserade ndtjangsten i Ammamds ijuli oeh augusti 1984- 1997. Linjen 
visar rullandefemdagarsmedelvdrde. 1 analysen hal' tag its hdllsyn till atttfangsten en given dag stdllts in under vissa ar(pa grund 
av regn). Perioden 17 juli-17 augusti baseras kurvan pa 10-14 arsfangstjor vC/ije datum. Periodell18-21 augusti harfangst 
bedrivits endast under ett ar (indikeras av den streekade kurvan). 

noteworthy, however, that of the birds that were 
supplementary fed in Ammarnas and became very 
fat (Lindstrom et a1. 1990, unpub1. data, Hansson 
1997), many were still present at the feeding sites 
when most other birds had left Ammarnas. This 
indicates that both physiological (moult) and envi
ronmental variables (food availability) influence 
when Bluethroats depart from their natal area. 

Speed of migration 

Speed of migration is the speed at which a bird 
moves between two sites, including the time spent 
on fuel deposition before and between migratory 
flights (Alerstam & Lindstrom 1990). The speed of 

migration is to a large degree dependent on the rate 
of fuel deposition (Lindstrom 1991). In juvenile 
Bluethroats, the speed of migration the first part of 
the trip is very slow. The birds start departing from 
Ammarnas already in late July and most likely the 
main departure is 10-20 August. However, the first 
Bluethroats do not start to appear at the nearby 
stopover sites (200-300 km away) until 20 August, 
with median trapping dates at most sites around 1 
September (Douhan 1986, Ellegren 1990b, 1991). If 
we assume a median departure from Ammarnas on 
either 10 or 20 August, and an average migration 
distance of 250 km, the average speed of migration 
to the stopover sites is only 11-21 km/d. This is 
considerably slower than the migration speed of 
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Bluethroats further away along the migration route. 
Based on ringing recoveries, Ellegren (1990b) esti
mated the speed of migration of juvenile Bluethroats 
to be 30-40 km/d between stopover sites in eastern 
Sweden, 40-65 km/d from Sweden to Finland, and 
around 100 km/d during migration in Asia. 

The reason for the initially very slow speed of 
migration seems clear. Poor feeding conditions in 
combination with foraging inexperience (cf. Weath
ers & Sullivan 1989), and the cost of moult and 
thermoregulation in addition, preclude fast fuel dep
osition and result in very slow migration. It is not 
clear whether the gradual increase in migration 
speed of Bluethroats along the route depends on 
improving foraging skills, or richer resources, or a 
combination of these factors (Ellegren 1990b, Lind
strom & Alerstam 1992). 

What do the Bluet/v'oats do after leaving Anunarnlis? 

There are on average about 10-20 days between 
departure from Ammarnas and the appearance at 
stopover sites along the Swedish east coast. What do 
the Bluethroats do then? It is not easy to determine 
whether the birds leaving Ammarnas are invol ved in 
some kind of exploratory post-natal dispersal or 
whether they actually commence migration. Apart 
from the single short-distance «100 km) recovery 
described, we do not know in which direction birds 
move if they first make short-distance movements. 
Southeasterly directions are the most likely, howev
er, since in westerly directions the birds mainly meet 
large areas of seemingly unsuitable alpine terrain. 
However, in southeasterly directions, the birds mainly 
meet spruce forest and bogs, both probably being 
poor habitats for migrating Bluethroats. 

The most plausible scenario is that the Bluethroats 
cross the inland of northern Sweden in short flights. 
First, the fuel stores they have when leaving Amma
mas simply do not allow any longer flights. A young 
male Bluethroat with fat score 1 weighs on 
average17.5g (Table 2). Assuming a wing span of22 
cm and an aspect ratio of 4.5 (A. Hedenstrom, pers . 
conun.), a fuel store ofOAg (Ellegren 1989) and that 
70% of this is fat (the rest is protein, Klaassen et al. 
2000), the bird would only be able to fly about 90 
km, if it exhausted all its fuel (Pennycuick 1989). 
Hence, it simply would not make it to the coast in one 
flight. In addition, it is not likely that the bird would 
like to use all its fuel, leaving no spare energy to be 
used at arrival to stopover sites of unknown quality. 
Second, there are at least two recoveries showing 
that some Bluethroats land at sites between Amma-
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mas and the coast. The likelihood of recovering 
birds from the inland of northern Sweden must be 
considered small given the low number of people 
living there and the lack of trapping activities of 
birds on passage. Therefore, short-distance hopping 
through the forested inland may be the common 
strategy, but there is a strong need for studies from 
the inland of northern Sweden to confirm, or reject, 
this hypothesis . 
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Sammanfattning 

F ettupplagring och inledande hostflyttningshastighet 
hosjuvenila blahakar Luseinia s. sveeiea i Lappland 

Att starta flyttningen mot overvintringskvarteren sa 
tidigt som moj1igt kan vara viktigt av flera an1ed
ningar. Forhallandena i haekningsomradet fOrsam
ras snabbt ju narmare hosten kommer, fag1arna vill 
kunna utnyttja god a rastp1aster pa vagen (Bibby & 
Green 1981) oeh det kan vara viktigt att snabbt na 
overvintringsomradet (Alerstam & Lindstrom 1990). 
Men att flytta ivag kl-aver fOrberede1ser. Ungfag1ar
na hos manga smMaglar byter ut sin forsta fjader
driikt innan flyttningen oeh de behover aekumulera 
energi i form av fett att anvanda som bransle under 
flyttningen . Det iiI kant att tidsperioden mellan att 
ungfaglarna blir oberoende av sina foraldrar oeh art 
flyttningen paborjas ar en riskfylld oeh kostsam tid. 

Variationen iiI stor i hur ungfaglar lOser detta 
problem. Hos vissa arter, sasom lovsangare, larnnar 
ungfaglarna fOdelseplatsen med myeket sma fettre
server (Lindstrom et al. 1996), medan hos till exem
pel savsangare oeh rorsangare 1arnnar ungfag1arna 
sina fode1seplatser med relativt stora fettreserver 
(Bibby & Green 1981, Hall 1996) . HiiI presenteras 
en 1angtidsstudie av unga blahakars ruggning oeh 
fettupplagring infOr den fOrsta hosttflyttningen bort 
fran Lappland. 
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Blc1haken 

Nominatrasen av bHihake, Luscinia s. svecica haek
ar i norra Skandinavien, osterut genom Asien anda 
till Alaska (Cramp 1988). BHihakar i Skandinavien 
haekar uteslutandei fjallbjorkskog (Arheimer 1982) 
oeh flyttar pa hosten till, annu okanda, overvintring
somraden i sodra Asien (Ellegren & Staav 1990a). 
Unga blahakar ruggar sina kroppsfjadrar oeh en del 
vingtaekare under juli oeh augusti, framfor allt i 
haekningsomradet. Blahakens hostflyttning genom 
ostra Sverige ar relativt valkand men tiden fOr bort
flyttningen fran uppvaxtplatsen vet vi avsevart min
dre om. 

Metoder 

Ringmarkning utfOrdes dagligen varje sommar mel
Ian 1984-1997 i fjallbjorkskog nara Tjultrask, Am
mamas, Lappland, som en del av LUVRE-projektet 
(Enemar et al. 1984). Fangstperioden startade i medel 
den 16 juli oeh pagieki genomsnitt till den 19 augusti. 
Vi anvande 22 slOjnat dagligen mellan 0700 oeh 1300 
oeh naten stod pa samma plats vmje ar. Vid markning
en noterades vinglangd (metod 3, Svensson 1984), 
kroppsvikt oeh synligt fett enligt skalan fran Petters
son & Hasselquist (1985). Ungfagelruggningen no
terades efter en sju-gradig skala (Lindstrom et al. 
1985). En fagel i stadie 0 har annu inte paborjat 
ruggningen, i stadie 5 har alla juvenila priekiga 
fjadrar bytts ut men en del fjadrar vaxer fortfm'ande 
pa flankerna oeh i stadie 6 ar ruggningen klar. Hanm' 
kan kannas igen redan i stadie 3, men honor kan inte 
sakert konsbestammas fOrran i stadie 4. 

Resultat 

Totalt tangades oeh ringmarktes 2549 juvenila bla
hakar oeh 1103 (43 %) av dessa aterfangades minst 
en gang samma sasong. Nastan alla (90%) av de 
fangade faglarna befann sig i ruggningsstadierna 1-
4 (Tabelll) , men nagra hade kommit langre i rugg
ningen (6,1% i stadie 5, men endast en individ i 
stadie 6) . Unga blahakars vikt skiljde sig signifikant 
mellan olika ruggningsstadier, med de hogsta vikter
na i mitten av ruggningen (Figur 1). De absoluta 
skillnaderna var daremot sma. A yen synligt fett 
skiljde sig signifikant mellan olika stadier av rugg
ningen, men aven har val' de absoluta skillnaderna 
myeket sma. Arliga medelvarden i kroppsvikt (g) 
vid det fOrmodade bortflyttningstillfallet varierade 
mellan 16,2 oeh 17,3 hos honor oeh mellan 17,0 oeh 
18,1 hos hannar (Tabell 2) . Den genomsnittliga 
fettklassen var antingen 0 eller 1 hos bada konen alla 
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ar. Det ar alltsa tydligt att juvenila blahakar inte 
lagger pa sig nagon fettreserv i tidsperioden mellan 
separationen fran foraldrarna oeh bortflyttningen. 

Nar lamnar da bIahakarna den plats dar de fOds 
upp av sina fOraldrar? Det ar nast intill omojligt att 
se enskilda faglars bortflyttning, men fangstantalet 
ar tydligt hogst de sista dagarna av juli oeh det ar 
mojligt att en del individer borjar larnna platsen 
redan strax darefter. Detta antagande styrks oeksa av 
ett atelfynd fran en blahake som ringmarktes den 20 
juli, i ruggningsstadie 1, oeh aterfangades 59 km 
soderut fran Tjultrask den 4 augusti samma ar (Figur 
2). Denna tagel rorde sig alltsa over ett avsevart 
avstand redan i tidig ruggning. Formodligen fOr
svinner det blahakar kontinuerligt under augusti. 
Antalet fangade blahakar per dag var bara half ten sa 
stort den 18 augusti som i slutet av juli (Figur 3) . 

Diskussion 

Ruggning och flyttning 

luvenila blahakar larnnar haekningsplatserna mitt 
under pagaende ruggning, fOrmodligen framst nar 
de ar i ruggningsstadierna 3-5 . Nagra individer kan 
larnna annu tidigare, vilket ett av aterfynden vism·. 
Att blahakarna ruggm' under flyttningen stammer 
val med observationer vid rastplatser langs den 
svenska ostkusten, dajuvenila faglar vid dessa plat
ser ofta ses i ruggningsstadie 5 i slutet av augusti 
(Lindstrom & Hasselquist 1989). Att overlapp finns 
mellan ruggning oeh flyttning har tidigare setts hos 
flera arter. 

Energireserver ochflyttning 

Trots att blahakarna hade hogst kroppsvikt i mitten 
av ruggningen hade de under samma period lagst 
fettreserv. Detta verkar markligt eftersom hogre 
kroppsvikter generellt ar fOrknippade med stOrre 
fettreserver. Men da de absoluta skillnaderna var 
sma, fOrklaras detta troligast av att faglarna under 
ruggningen hal' en okad vattenhalt i kroppen efter
som fjadertillvaxten kl'aver en okad blodtillfOrsel 
(Chilgren 1977). Denna kroppsviktsvariation hal' 
fOrmodligen valdigt lite att gora med fettreserver. 

Vad galler fettupplagring infOr flyttningen, lam
nar de juvenila blahakarna fjallen utan nagra sub
stantiella fettreserver. Nastan alla faglar hade fettre
server kring 0-2 enligt fettskalan oeh kroppsvikte
rna lag mellan 17-18 g hos hannm" oeh 16-17 hos 
honor. Det verkar alltsa som att blahakar inte lagger 
pa sig narnnvarda fettreserver fOn'an de nar rastplat-



ser vid den svenska ostkusten 200-300 km fdin 
hackningsOllli'adena. Kroppsvikter hos faglar som 
anlander vid dessa rastplatser ar i medel 17 g hos 
hannar och 16 g hos honor, men i takt med att 
fettreserver ackumuleras nar en del faglar 20-24 g 
innan de lamnar dessa rastplatser (Stolt & Macher 
1962, Lindstrom et al. 1985, Ekholm 1988, Ellegren 
1991, Kvist et al. 1993). 

Blahakarna startar alltsa flyttningen med mycket 
sma reserver. Ft'agan ar huruvida blahakarna vdljer 
att inte lagga pa sig stora fettreserver, eller om svara 
fOrhallanden gor att de inte kan lagga pa sig en stor 
fettreserv. Hoga fettreserver ar fOrknippade med 
hoga kostnader (Witter & Cuthill 1993), och blaha
karna kanske undviker att lagga pa sig fett fOr att 
undvika okade flygkostnader, okade energetiska 
kostnader och okad predationsrisk. Alternativt sa 
gor kombinationen av dalig fOdotillgang och hog a 
energikostnader fOrknippade med ruggning och kallt 
vader att knappt nagon energi blir over till fettupp
lagring. Vi vet att de rent fysiskt kan lagga pa fett och 
rugga samtidigt, eftersom blahakar som givits extra 
mat (i samband med mjOlmaskn1atning under andra 
studier av blahakar i Anunarnas) lagger pa sig rejiila 
fettlager (Lindstrom m.fl. 1990). Den troligaste an
ledning ar faktiskt att faglarna inte klarar att lagga pa 
sig en fettreserv samtidigt som de ruggar. Att faglar
na paverkas av omvarldsbetingelserna visade Hans
son (1997), som i Ammarnas fann att daligt vader 
ledde till en minskning i de juvenila blahakarnas 
redan sma fettreserver. 

Flyttningshastighet 

Flyttningshastigheten al' den hastighet med vilken 
en fagel flyttar mellan tva lokaler och inkluderar den 
tid som laggs pa den nod vandiga branslepaIagringen 
innan flygningen kan paborjas. Flyttningshastighe
ten hos juvenila blahakar ar till en borjan mycket 
langsam. Vissa blahakar lamnar troligen AlnmaI'naS 
redan i slutet av juli, men majoriteten av blahakarna 
fl yttar fOl'modligen fran fj allen mellan den 10 och 20 
augusti. Men de fOrsta blahakarna kommer inte till 
rastplatserna vid ostkusten fOn'an omkring den 20 

augusti och i genomsnitt fOrst runt 1 september 
(Douhan 1986, Ellegren 1990b, 1991). Om man 
antar att mediandatum fOr blahakar som lanmar 
Ammarnas ligger mellan den 10 till 20 augusti och 
att medelavstandet till dessa rastplatser vid kusten ar 
omkring 250 kn1, blir medelflytthastigheten bara 
11-21 km per dag. Detta ar avsevart langsanunare an 
fOr blahakal' senal'e under flyttningen. Med hjalp av 
ringmarkningsatelfynd uppskattade Ellegren (1990b) 
blahakarnas flyttningshastighet till 30--40 km per 
dag mellan rastplatser i ostra Sverige, 40-65 kn1 per 
dag fran Sverige till Finland och cirka 100 km per 
dag under flyttningen genom Asien. 

Forklaringen till okningen i flyttningshastighet 
under hostflyttningen kan vi bara spekulera kring. 
luvenila blahakar kanske blir effektivare pa att lagga 
upp reserver under fl yttningen, de kanske kommer till 
rastplatser med rikare resurser, eller sa beror det pa en 
kombination av dessa och kanske andra faktorer. 

Vad gor blahakarna efter att de ldmnat Anunarniis? 

Det ar i genomsnitt troligen 10-20 dagar mellan det 
att blahakarna lamnar Anm1arnas och att de nar 
rastplatserna vid Norrlandskusten. Vad gor dom 
under den tiden? Det troligaste ar att manga (de 
flesta?) fOrflyttar sig sma strackor at gangen ner 
genom Norrlands inland fOr att fOrst vid kusten 
fOrbereda sig fOr langre flygetapper. Det finns i alIa 
fall tva stOd for denna hypotes. Forst och fl'amst sa 
racker de mycket sma branslereserver som faglarna 
bar strax innan avfard i genomsnitt bara till c. 90 km 
flygning (enligt flygteol'etiska bel'iikningal', Penny
cuick 1989), och det ar 200-300 km till kusten. 
Dessutom visar tva aterfynd (Figur 2) att unga bla
hakar patraffas i onu'adet emellan hackningsomrad
ena och kusten. Sannolikheten att overhuvudtaget 
aterfinna en ringmarkt fagel i Nol'rlands inland al' 
rimligenjamfOrelsevis liten, varfOr det inte al' omoj
ligt att den ovan foreslagna strategin faktiskt ar den 
vanligaste. Fangst och ringmarkning pa potentiella 
rastplatser i Norrlands inland ar av stOrsta vikt for att 
ge stOd at, eller fOrkasta, denna hypotes. 
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Korta rapporter Short communications 

Robin Erithacus rubecula found 
in juvenile plumage on spring 
migration 

JONAS WALDENSTROM & DANIEL BENGTS
SON 

On the 25 April 2001 a peculiar Robin Erithacus 
rubecula was trapped at Ottenby Bird Observatory 
(56°12 N, 16°24 E). The normal plumage of Robins 
after partial post-juvenile moult is characteristic -
the breast and throat has a bright orange-red colour, 
sides of neck has a varying amount of grey lingering 

the red throat and breast to the forehead (Pettersson 
et al. 1990), and there is usually an obvious differ
ence between new and juvenile greater coverts (Sven
sson 1992). The bird trapped at Ottenby seemed to 
exhibit an entirely juvenile plumage, except for a 
few red feathers scattered on the breast (Figure 1). 
No greater coverts were moulted and the upper 
mandible was yellowish-grey, not slaty-grey as in 
adult individuals (third calendar year birds or older; 
see Karlsson et al. 1986). All remiges and retricies 
were fresh, showing only faint signs of wear. 

There are two plausible explanations to the ob
served plumage. Firstly, the bird could have failed to 
start the post-juvenile moult after hatching either 
because of belonging to a late brood or due to poor 
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physiological state, e.g. deprivation offood resourc
es. Or, secondly, the bird could in fact belong to an 
extremely early brood from southern or western 
breeding areas in 2001. This implies, assurning a 
rearing period from nest building to maturity of 38-
46 days (Cramp 1988) and 3-7 days of migration to 
reach Ottenby, that the brood must have been initiat
ed in early or mid February. In Scandinavia breeding 
normally starts from the end of April in the south but 
not before mid- or late May in the north, while 
breeding in southern Europe typically starts in April 
(Cramp 1988). In Britain and Ireland breeding starts 
earlier (March, but normally in April), but nests can 
be found in all months (Cramp 1988). 

Considering the very fresh remiges and retricies in 
this bird, perhaps the latter scenario is the most likely 
one. If the bird belonged to a late brood, it should 
have shown some signs of wear in these feathers . 
One can only speculate on the origin of such a brood, 
but it seems likely to have been somewhere with a 
warm microclimate - perhaps within a city? 

This is the first documented case of a Robin in full 
juvenile plumage at Ottenby during spring migra
tion, even though it is the most frequently trapped 
species during that period (mean 1182 individuals/ 
spring 1972-1999). We could not find any reports of 
Robins exhibiting this phenomenon in the reference 
literature (Ginn & Melville 1983, Cramp 1988, 
Glutz von Blotzheim 1988, Jenni & Winkler 1994), 
but it may be an overlooked issue. There are passer
ine species that normally omit post-juvenile moult 
before autumn migration, e.g. the Lanceolated War
bler Locustella lanceolata where some individuals 
have been found in juvenile plumage during autumn 
migration (Cramp 1992). However, these individu
als renew feathers during a pre-breeding moult in the 
wintering quarters and are thus not found in juvenile 
plumage in spring (Svensson 1992). 

This is contribution no. 176 from Ottenby Bird 
Observatory. 
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Sammanfattning 

Rodhake Erithacus rubecula patraffad i juvenil 
drakt under vaJflyUning 

Den 25 april 200 1 Hingades en rodhake i narmast helt 
juvenil drakt vid Ottenby fagelstat~on 0(56 0 12 N, 
16°24 E). Fageln hade endast ruggat m nagra ensta
ka roda brostfjadrar. Antingen kan denna individ ha 
varit i daIig fysisk kondition under hosten, ~ller 
komma fran en mycket sen kull, och darfor mte 
kunnat pabolja den postjuvenila ruggningen inn an 
hostflyttningen. Alternativt sa ar den ett resultat av 
en extremt tidig hackning pa sydligare breddgrader 
under varen 2001. Rodhakens hackning beraknas ta 
38-46 dagar i ansprak fran bobygge till sjalvstandi
ga ungar, vilket innebar att fOraldrarna ti~l ':.v~r" 
individ i sa fall maste ha paboljat bobygge 1 bOl]an 
av februari . Skandinaviska rodhakar hackar fran 
slutet av april, medan sydligare populationer bOljar 
nagra veckor tidigare. Pa Brittiska oarna kan vissa 
par bOlja hacka i mars, men i undantagsfall kan 
bobygge fOrekomma under hela aret (Cramp 1988). 

Detta lir det fOrsta dokumenterade varfyndet av en 
rodhake i juvenil drakt vid Ottenby, trots att det ar 
den talrikaste ringmarkningsarten under varstracket 
(medelvlirde 1182 individerlvar 1972-1999). Vi har 
heller inte kunnat finna nagon rapport om detta 
fen omen i referensli tteraturen (Ginn & Mel ville 1983, 
Cramp 1988, Glutz von Blotzheim 1988, Jenni & 
Winkler 1994). Trasksangaren Locustella lanceola
ta ar en art som ibland genornfor hostflyttningen i 
juvenil drakt (Cramp 1992). Dess~ in~ivider goenom
fOr dock en komplett vinterruggnmg mnan varflytt
ningen (Svensson 1992). 

Jonas Waldenstrom, Zooekologiska avd., Lunds 
Universitet, 223 62 Lund 
Daniel Bengtsson, Ouenby jagelstation, Pl. 1500, 
38065 DegerhCllnn 



Nya bocker New books 

Robert S. Ridgely & Paul J. Greenfield, 2001: 
The Birds of Ecuador. Volume I: Status, Distri
bution and Taxonomy. I samarbete med Mark 
Robbins & Paul Coopmans. Christopher Helm, 
London. ISBN 0-7136-6116-X. 848 sid. Pris: 
GBP 55 . Volume II: A Field Guide. I samarbete 
med Paul Coopmans. Helm Field Guides. ISBN 
0-7136-6117-8.740 sid. Pris: GBP 40. 

Ecuador torde hysa fler Hlgelarter per kvadratkilo
meter an nagot annat land. Pa en yta stor som halva 
Sverige finns narmare 1600 arter, tio av dem en de
rrtiska och atskilliga sarbara. Det ar en fOrvirrande 
och svargreppbar mangfald, som det tar tid att lara 
kanna. Ornitologisk forskning i tropiska Sydameri
ka har darfOr de senaste decennierna fOrst och framst 
rort sig om inventeringsarbete under besvarliga falt
forhaIlanden: insamling av skinn, inspelning av sang 
och laten, tidskravande letande efter arter som tidi
gare varit belagda med nagot ens taka, ofta gammalt 
fynd, ibland upptackter av nya arter eller underarter. 

I drygt tva decennier har Robert Ridgely fran 
Academy of Natural Sciences i Philadephia bedrivit 
denna typ av forskning i Ecuador. Under lika lang tid 
har han samarbetat med fagelkonstnfu:en Paul Green
field . Tidigt bestamde de sig for att astadkomma en 
fagelguide for Ecuador, nagot som visade sig myck
et svarare och mera tidskravande an de nagonsin 
kunde forestalla sig. Man maste reservationslost 
beundra bade dem och fOrlaget fOr arbetsinsatsen, 
nar resultatet nu foreligger i tva mastiga volymer pa 
sammanlagt 2,5 kilo och nastan 1600 sidor. 

Inventering och kartlaggning ar sjalvfallet basen 
fOr fortsatt forskning och for naturskydd. Som den 
kande amerikanske ornitologen Frank Gill skriver i 
sitt fOrord: "Conservation is born first of discovery 
~rrder, then of understanding, and finally of 
action." Just den utvecklingsgangen framgar tydligt 
i fOrfattarnas redogorelse fOr sitt cu'bete: De inledde 
med att tjusas och fOrundras over rikedomen pa cuter. 
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Darefter bOljade de inventera, vilket led de till insik
ter och till engagemang i naturskydd och arbete fOr 
att bevara sa mycket som mojligt av landets rika 
fagelvarld . 

I sin introduktion ironiserar de over omojligheten 
i sitt projekt. Vcuje skadare vill ha en fagelguide som 
avbildar alIa arter och behandlar alIa aspekter: falt
identifikation, Iiiten samt uppgifter om fOrekomst 
och status. Samtidigt ska formatet heIst vara avpas
sat fOr jackfickan. Sjalvfallet ar detta absurda krav 
for ett land med 1600 arter. Man fOrsokte astadkom
rna en lOsning genom att publicera tva volymer, men 
med sina 740 sidor och 1,4 kg ar Volym II, faltgui
den, inte sarskilt hanterlig, sarskilt inte vid klattring 
i bergsskogar. 

Volym II behandlades i Var Fagelvarld (7/2001) i 
en mycket positiv recension. Jag nojer rrtig daifor 
med att presentera verkets upplaggning. Volym II ar 
faltguiden, och i den finns planscher, utbrednings
kartor samt en utfOrlig text, som tar upp faltidentifi
kation, fOrvaxlingsarter Saint upptradande. Forfat
tarna riktar sig aven till nyboljcu'e i Sydamerikas rika 
fagelvarld. De ger tips om hur man orienterar sig i 
detta myller och Iiir sig urskilja olika artgrupper: 
Ovenbirds, Woodcreepers, Antbirds, Antpittas, Ty
rant Flycatchers, Cotingas, Vireos m.fl. 

Om Volym II skulle kunna sagas vara Ecuadors 
motsvarighet till Erik Rosenbergs Faglar i Sverige, 
sa motsvcu'as Volym I av SOF:s Sverigesfaglar plus 
Sdllsyntafaglar i Sverige. Foifattarna inleder med 
en 90-sidig genomgang, av geografi och klimat, 
tidigare ornitologisk forskning i Ecuador, fOrand
ringar i avifaunan, viktiga lokaler och naturskydda
de omraden, lagstiftning m.m. Darefter fOljer drygt 
700 sidor cuttexter, i vilka de diskuterar status, ut
bredning och taxonomi. Tidigare fynd och invente
ringar redovisas med datum, uppgiftsIiimnare och 
litteraturhanvisningar. Det ar svart att tillgodogora 
sig del I utan att ha tillgang till kartor och planscher 
i del II, men aven den tillfiillige besokaren har en hel 
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del att hamta i del I, inte minst da genomgangen av 
biotoper samt viktiga lokaler (26 sidor tatpaekad 
information). 

Det bestaende intryeket vid lasningen av Volym I 
ar av en utomordentligt rik fagelfauna, som hotas av 
en vaxande befolknings behov av mark samt inte 
minst en expanderade oljeutvinning (Se Tomas Carl
bergs u tmarkta reportage i VF 7/2001.) Ett annat hot 
ar manniskans monomana lust att omge sig med 
husdjur, framst da taglar i bur. I frustration skriver 
Ridgeley att det verkar som om vaJje eeuadorian vill 
ha en stor, farggrann papegoja i sitt hem. Papegojor 
salufOrs legalt overallt, samtidigt som nastan ingen 
uppfodning sker i tangenskap. Konsekvens: en dras
tisk aderlatning av de vilda populationerna. !eke 
desto mindre andas fOrfattarna en viss optimism. 
Flera ideella organisationer koper in viktiga onu'a
den oeh myndigheterna har insett de ekonomiska 
fOrdelarna med ekoturism, i det har fallet avitmism. 

Sammanfattningsvis ar detta ett oerhort imp one
ran de bokverk, resultatet av manga ars engagerat 
inventerings- oeh forskningsaJ'bete. 

LENNART NILSSON 

Aehim Kostrzewa & Gero Speer (red,), 2001 : 
Greifvogel in Deutschland, Bestand, Situation, 
Schutz. AULA-Verlag, Tyskland. 141 sidor, Pris: 
39:80 DM. 

Den forsta upplagan av Tysklands rovfaglar gays ut 
1995 oeh nu fOljer en helt omarbetad oeh aktuell 
upplagan. Boken med mjuka parmaJ' ger en utmarkt 
overbliek over haekningsbiologi, populationsfOr
andringar, hotbilder oeh status fOr de 16 dagrovfa
gelsarter som regelbundet haekar i Tyskland, Tre 
tidigare hotade arter, havsorn, fiskgjuse oeh pil
grimsfalk, har okat under de sista futiondena framst 
beroende pa att halterna av valkanda pestieider som 
DDT, dieldrin oeh aldrin har minskat i naringsked
jan. Kapitlet om miljogifter oeh rovfaglar ger en bra 
historisk overbliek oeh visar pa skillnaden i attityder 
oeh anvandning av gifter mellan det forna DDR oeh 
Vaststyskland. Sa sent som i slutet av 1980-talet 
anvandes metylkvieksilver oeh DDT i det osttyska 
jordbruket. Det var samtidigt fOrbjudet att t.ex ana
lysera gifthalter i havsornsagg. 

Trenden fOr havsorn har vaJ'it remaJ'kabel med 
nastan en fOrdubbling av antalet haekande par fran 
ea 200 ar 1990 till narmare 400 ar 2000. De fiesta av 
dessa paJ' haekar i norra Tyskland. Okningstakten 
har inte varit lika hog fOr pilgrimsfalken. Tidigare 
fanns det en myeket stor tradhaekande population 
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fran Luneburger Heide osterut till polska gransen 
men denna forsvann helt pa 1960-talet. Man fOrso
ker nu aterskapa denna population med hjalp av avel 
oeh utsattning. Den fOrsta lyekade tradhaekningen 
noterades 1996 men ateretableringen gar myeket 
langsamt. 

Till de arter som minskat eller befinner sig pa den 
roda listan hor bla karrhok, angshok oeh mindre 
skrikorn. Andra arter, som idag har livskraftiga pop
ulationer men uppvisar en negativ trend, ar larkfal
ken med en beraknad maximal population pa 3600 
par. Gladan (ea 10 000 par) oeh bruna karrhoken 
(>5000 PaJ') hor oeksa dit. Ungefar half ten av varlds
populationen av glada haekar i Tyskland oeh minsk
ningen beror framst pa fOrsamrat bytesunderlag. 
Uppodlingar, dikningaJ' av vatmaJ'ker oeh forandrat 
skogsbruk leder till minskande populationer av karr
hokar oeh skrikornar. En annan hotbild som namns ar 
den okande illegalajakten som underblases av rovfa
gelshataJ'e inom brevduvefOrbund oeh jagarkretsaJ'. 

Boken innehaller oeksa data om bestandstatheter, 
berillmade med olika karteringsmetoder, samt en 
ornfattande litteraturlista. Atskilliga tabeller oeh di
agram oeh 13 teekningar av FriedheIm Weick lattar 
upp den kompakta textmassan,. Det jag saknar i 
boken ar utbredningskaJtor, vilket enligt fbrfattarna 
beror pa platsbrist oeh att aktuellt underlag inte 
fanns. Men i gengald kan man i tabellerna finna 
bestandsuppskattningar fOr varje delstat. 

PETER LINDBERG 

G. C. Whittow, 2000: Sturkie's Avian Physiolo
gy. 5th Edition. Academic Press, London. ISBN 
0-12-747605-9. Pris: £62.95 

For 2600 ar sedan anvande sig grekerna av termen 
fysiologi nar de filosofiskt fragande ville beskriva 
tingens natur. Fysiologin som amne har fbrandrats 
enormt under aren oeh idag studerar fysiologer orsa
ker oeh mekanismer som styr levande organismer. 
Hur kan faglars hj arta oeh lungor fOrse kroppen med 
syre till oeh med nar de fIyger pa hojder dar vi 
manniskor inte ens kan overleva? Hur fungerar lukt
sinnet hos den svartfotade albatrossen, som kan 
kanna doften av "bacon drippings" pa fIera mils 
avstand? Kan kejsarpingviner minimera varme- oeh 
energifOrluster genom att soya pa "halarna" oeh 
darmed undvika att varmen leds bort fran fotterna ut 
pa den kalla antarktiska isen? A yen oaktat de under
hallande exempel oeh fOrvanande studier som eite
ras ar Sturkie's Avian Physiology ett imponerande 
verk omjust faglarnas fysiologi. Boken handlar om 



bade vilda oeh domestieerade faglar - en stor del av 
fysiologisk forskning utfOrs just pa tamarter som 
duvor oeh hons - oeh enormt myeket information 
ryms inom detta envolymsverk. 

I 26 kapitel behandlas olika aspekter av faglarnas 
fysiologi, skrivna av 35 olika forskare . Kapitlen ar 
val avgransade oeh behandlar sa divers a amnen som 
sinnenas funktion, hur taglarnas rorelser genereras 
oeh fOrsorjs med energi, funktionen oeh anatomin 
hos mage-tarmkanalen, hormonreglering, faglars 
flykt , fysiologiska forandringar under haekningen 
samt embryots utveekling i agget. Vatje kapitel ar 
spaekat med detaljer oeh innehallet ar valdigt speei
aliserat. 

Faglar anses vara mest beroende av synen av alla 
ryggradsdjur, oehjust synen avhandlas i kapitel ett. 
Dess kritiska roll fOr faglat' ar uppenbar da dessa hat, 
utveeklat de stOrsta, bade relativt oeh absolut, ogo
nen bland landlevande djur. Ett strutsoga mater eirka 
50 mm i ogats langdaxel, vilket ar dubbelt sa stort 
som hos ett visst daggdjur dar synen oeksa ar viktig , 
narnligen manniskan. En annan intressant anpass
ning hos en del arter ar att fokuseringen av objekt 
inte bat'a sker genom linsens oeh hornhinnans fOr
andring. Vissa faglars, t.ex. tranors, ogon kan foku
sera pa olika saker samtidigt! Detta resulterar i att en 
fagel som flyger kan fokusera pa ett objekt i den ovre 
delen av synfaltet samtidigt som objekt pa olika 
avstand pa marken ar skarpa. En annan ofta omtalad 
fOrmaga ar att faglar ser objekt med stOrre skarpa an 
manga andra djurgrupper. Den amerikanska tornfal
ken skall enligt berakningat' klat'a att urskilja en 2 
mm lang insekt fran en tradtopp pa 18 (!) meters 
hojd. Men givet det faktum att inget organ kan vara 
extremt bra pa alIa funktioner blir denna skarpa syn 
rnindre effektiv under daliga IjusfOrhaIlanden. Dag
rovfaglarna fOrtjanar verkligen sitt namn sett ur 
deras ogons synvinkel. Ett spannande amne som 
saknas i kapitlet ar faglars fOrmaga att se aven 
ultraviolett ljus. Detta ar ett forskningsomrade som 
expanderat enormt det sista deeenniet men som 
tyvarr inte blivit behandlat i denna upplaga. 

Andra sinnen an syn ar fOrstas oeksa behandlade. 
Faglars horsel (kapiteI2), kerniska sinnen (kapiteI3) 
oeh kansel (kapiteI4) genomgas detaljerat oeh nog
grant, med tyngdpunkt pa anatorni oeh motfologi. 
Avsnitten innehaller oeksa funktionella aspekter oeh 
exempel pa hur sinnesfysiologin paverkar oeh styI' 
beteenden. Faglat' har exempelvis mekaniska reeep
torer (nerveeller som reagerat' pa tryek, rorelse eller 
annan fysisk paverkan) i den befjadrade huden. 
Dessa reeeptorer kanner bland annat luften som 
strommar fOrbi fjaderdrakten under flykten oeh med 
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hjalp av dem kan fageln justera sin flyghastighet. 
Efter kapitlen om sinnena gar boken djupare in i 

fagelkroppen oeh behandlar olika delat' av nervsyste
met oeh de inre organen (kapiteI5- 12). Som lasare ar 
det latt att tjusas av de delat, av fagelkroppen som helt 
skiljer sig at fran ovriga ryggradsdjur oeh i kapitell 0 
kan man fOrdjupa sig i hur faglarna andas. Den 
stOrsta volymen av faglarnas lungor utgors av luft
saekarna, tunna membran som likt balgar drar in oeh 
blaser ut luft via lungorna dar sjalva gasutbytet sker. 
Systemet av luftsaekar gor att det standigt passerar 
luft genom lungorna, bade under in- oeh utandning, 
alltid i en oeh samma riktning. Sa trots att faglarna 
har avsevart mindre lungor relativt kroppsstorlek an 
till exempel daggdjur blir gasutbytet myeket effek
tivt. (Det effektiva gasutbytet orsakas sa klart av flera 
faktorer dar det ovan beskrivna bara utgor en del.) 

De fOljande delarna som handlar om energibalans 
(kapitel13), reglering av kroppstemperatur (kapitel 
14) oeh flykt (kapitel 15) ar mer fokuserade pa 
interaktionen mellan fysiologi oeh beteenden an de 
kapitel som behandlar olika organ. Mellanartsvaria
tion beskrivs i Ijuset av ekologiska skillnader oeh det 
tydliggors hur olika atter utveeklats i oeh anpassats 
till vitt skilda rniljoer oeh habitat. Dessa avsnitt ger 
en forstaelse fOr hur faglar overlever under drastiskt 
olika forhallanden . 

Harnast fOljer avsnitt om de endokrina organen 
oeh de hormoner som dessa utsondrar (kap 16-20). 
Faglarnas inre kloeka oeh hur den regleras av dygns
Ijuset tas upp i kapitel21, oeh reproduktionsfysiolo
gi beskrivs i tre kapitel, med ett helt nytt kapitel som 
handlar om ruvning. A yen har finns faseinerande 
exempel pa hur flexibla faglar ar. Att konsorganens 
storlek oeh utveekling varierat' med arstid ar inget 
nytt, men vidden av variationen ar fantasieggande. 
Starhonors aggstoekat' kan variera fran 8 mg under 
vintern till 1400 mg vid haekning. En okning pa 175 
ganger! Nytt ar oeksa kapitlet om tillvaxt oeh ut
veeklingsbiologi oeh avslutningsvis fOljer ett kapi
tel som handlar om immunofysiologi. 

Genomgaende i boken vat'vas experimentella stu
dier, ibland valdigt kliniska, med studier utforda i 
faIt. Manga kapitelar myeket deskriptiva med klat' 
tyngdpunkt pa anatorni oeh morfologi. Eftersom det 
ar en bok om just faglarnas fysiologi ar overvikten 
fOr experimentella studier i laboratorium pataglig. 
Vern skulle dromma om att genom faltobservationer 
studera elektriska egenskaper hos muskelfibrer, blo
dets transport av gaser eller hur det autonoma nerv
systemet fungerar. 

For den allmanintresserade ornitologen ar 
"Sturkie 's Avian Physiology" bade dyr oeh med sin 
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enorma detaljrikedom fOrmodligen ganska torr. De 
35 fOrfattarnas bakgrund ger en tydlig bild av bokens 
perspektiv. Tjugo av 35 kapitelfOrfattare kommer 
fdm traditionella biologiska institutioner och atta 
fran institutioner med en klar inriktning mot tilHim
pad forskning dar hons ofta ar det primara studieob
jektet. Den sista stora kategorin utgors av sex fOrfat
tare som arbetar vid olika medicinska institutioner. 
Lite otippat ar en elektroingenjor fran en teknisk 
hogskola i Japan medfOrfattare till ett av de tva 
kapitel som redaktOren sjalv, G. C. Whittow, skrivit. 
Bredden ar alltsa mycket stor i detta verk, och ar man 
intresserad av eller rent av arbetar med faglars fysio
logi ar detta formodligen det basta referensverk pa 
endast en volym som kommit ut. Jamfor man med 
tidigare upplagor ar denna, den femte, val uppdate
rad och utOkad in om flera onu·aden. BehoveI' man sla 
upp nagot om hur faglar paverkas av hoga koldiox
idhalter eller om man undrar over hur temperaturen 
paverkar fagelembryons utveckling sa finns infor
mationen tillganglig i "Sturkie's". En sak som blir 
uppenbar nar man laser i denna bok ar att mycket 
spannande aterstar att upptacka och fOrsta. Vern vet, 
i nasta upplaga kanske vi finner ett avsnitt om 
sokandet efter och upptackten av de processer som 
styr faglarnas magnetsinne! 

JOHANLIND 

B. 1. M. Stutchbury & E. S. Morton, 2001: Beha
vioral Ecology of Tropical Birds. Academic 
Press, London & San Diego, CA. 165 sid. ISBN 0-
12-675556-6. Paperback. Pris: GBP 26.95. 

Hal' faglar i tropikerna en fundamental annorlunda 
livsstil an arter i tempererade trakter? Ar de ekolo
giska betingelserna sa olika i de tva zonerna att 
resultatet blir generellt sett olika levnadssatt? Pa 
dessa fragor ar fOrfattarna till denna lilla bok benag
na att svara ettrungande ja. Sina argument bygger de 
pa egen, ofta opublicerad forskning plus en mattlig 
genomgang av den litteratur (ganska liten, enligt 
deras egen asikt) som beror faglarnas ekologi i Nya 
varldens tropiska delar. Beteendeekologisk littera
tur fran andra tropiker tillgrips daremot endast un
dantagsvis. Detta ar en all varlig brist: det har faktiskt 
gjorts atskillig utmarktforskning inte minstiAustra
lien och sodra Afrika. 

Som underbyggnad fOr sitt argument anfor Stut
chbury & Morton fOrst ett antal oavvisliga sanning
ar, som att faglarnas hackningssasong ar mycket 
langre i tropikerna dar dessutom fasligheter som de 
hoga breddgradernas vinter saknas. Detta fOrefaller 
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leda till att den arliga dodligheten i allmanhet ar 
lagre i tropiska an i tempererade fagelpopulationer. 

Men den verkligt avgorande skillnaden mellan 
tropikerna och de tempererade zonerna ligger enligt 
dessa fOrfattare i revirhallandet och inte minst frek
vensen av utomparsparningar. Tyvarr ar emellertid 
deras belagg fOr att det finns genomgaende skillna
der mellan olika omraden i dessa hanseenden milt 
uttryckt svaga. En stor del av bokens argumentation 
svavar darfOr fritt i luften. 

Resultatet blir att boken framfor alit ar en intres
sant exempelsarnling fran de neotropiska faglarnas 
liv och leverne. Dessutom ar den en varningssignal 
att inte generalisera okritiskt fran de relativt valstu
derade tempererade till de langt mindre undersokta 
tropiska zonerna. Kanske inte minst genom sina 
brister pekar den ocksa eftertryckligt pa behovet av 
mer god beteendeekologisk forskning, framfor alIt i 
regnskogarna - medan de annu finns kvar, atminsto
ne styckevis och delt. 

STAFFAN ULFSTRAND 

W. Gatter, 2000: Vogelzug und Vogelbestande in 
Mitteleuropa. Aula Verlag, Wiebelsheim. 656 
sidor. ISBN 3-89104-645-6. 

Randecker Maar ar en fagelstation som ligger pa 
nordsidan av SchwabischeAlb i sydvastra Tyskland. 
Hal' koncentreras flyttande faglar p.g.a. topografin
en lang dal strackeI' sig soderut in mot alIt hogre 
plataer och fangar upp hostens sydvastriktade fagel
strack, som har snabbt tvingas stiga fran cirka 400 
till 800 m.o.h. Vid Randecker Maar harflyttfagelstu
diel' bedrivits enligt fasta rutiner i 30 ar och Wulf 
Gatter sammanfattar i Vogelzug und Vogelbestiinde 
in Mitteleuropa dessa omfattande undersokningar. 

Omfattande,ja det kan man verkligen saga. Ett av 
flera inledningsavsnitt behandlal' faltkannetecken 
hos strackande tattingar - ett intressant kapitel, som 
kanske kommer att rona stOrre uppmarksarnhet i 
framtida faltbestamningsguider. Ganska bra teck
ningar illustrerar ganska bra kommentarer. A yen om 
det finns utrymme fOr fOrbattringar - t.ex. stammer 
det knappast att "flygande rodstrupig piplarka skil
jer sig inte fran tradpiplarka" (daremot kanske svar
ligen fran angspiplarka) - utgor detta kapitel en 
intressant bOlj an! 

De 30 arens studier har verkligen inte bara handlat 
om att "rakna fagel' , utan manga intressevackande 
aspekter har varit pa tapeten. En intressant fraga ar 
hur hogt stracket gar och val' majoriteten av faglarna 
flyger. Vid Randecker Maar gar 58 % av det synliga 



stdicket pa en hojd av under 50 meter over marken
och da hor det naturligtvis till bilden att har tvingas 
de uppat p.g.a. att de ar pa vag in over Alperna. De 
olika arternas flyttningsbenagenhet studerades fli 
tigt. Gularla var en av de arter vars flyttning mest 
patagligt var fOrknippad med stabilt hogtrycksvader. 
En annan langflyttare med likartad tidtabell men 
aktiv sen are pa dagen - bivraken - var a andra sidan 
en av de arter som oftast sags flytta i samband med 
lagtrycksvader. Situationen vid inlandslokalen Ran
decker Maar skiljer sig alltsa inte pa denna punkt 
direkt fran kustlokalen Falsterbo. 

Nar det galler fragan om siktens paverkan pa 
flyttningsintensiteten menar fOrfattaren att detta ar 
en komplex are fraga an vad som ofta fOrutsatts (och 
ofta innefattas den inte aIls i resonemang kring 
flyttfagelstudier). Sikten tycks hur som heIst ha 
betydelse fOr manga av de arter som stracker i 
Centraleuropas inland - aven om det i manga fall ar 
oklart om det ar battre sikt som satter igang stracket 
eller om den strackutlOsande faktorn i sjalva verket 
ar nagon annan vaderfaktor, som i sin tur ocksa lett 
till battre sikt. Vid Randecker Maar kompliceras 
fragan dessutom av att god visibilitet mojliggor fOr 
en fagel pa t.ex. 500 meters hojd over marken att se 
Alperna torna upp sig 15 mil at soder och 30 mil at 
sydvast. Hur paverkar det stracket? 

Vid Randecker Maar, saval som pa andra hall, har 
man noterat att kortflyttare stracker senare pa hosten 
an fOn. Den vanliga - och troligtvis del vis riktiga
fOrklaringen ar and rat ldimat. Men fragan ar mer 
komplicerad an sa och andra faktorer som Gatter 
namner ar bl.a. forandringar i en fagelpopulations 
aIderspyramid smnt fOrandringar i relationen mellan 
populationer fran olika upptagningsomraden. Om
stallningar i jordbruket med nya grodor, okad grad 
av hostsadd etc. spelar ocksa in. 

Annu en fraga tyskarna givetvis agnat uppmark
samhet ar flyghastigheten. Man har bl.a. funnit att 
nara mm'ken ar flyghastigheten hos kortflyttare kon
stant i fOrhaIlande till vindhastigheten, medan farten 
(i forhallande till vinden) okar i motvind och mins
kar i medvind hos langflyttare - i enlighet med 
Pennycuicks teori om lamplig hastighet fOr att kun
na na sa langt som mojligt.Ett avsnitt behandlar 
flockstorlek och flocksammansattning. Har papekar 
Gatter bl.a. att glesa flockar, som t.ex. bofink, passar 
battre for andra arter (med del vis avvikande flyg
monster) att ansluta sig till, an exempelvis tata 
flockar av stenknack, stare eller gronsiska. Sadana 
flockar k!'aver homogent flyktsatt. Nagonting att 
fundera over nar blandflockarna passerar! Ett antal 
diagram illustrerar f.o . denna fraga , t.ex. i vilken 
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omfattning andra arter blandar sig med bo- respek
tive bergfink. 

Ett intressant kapitel diskuterar relationen mellan 
populationsforandringar och flyttningstrender. Men 
trots att Vogelzug undVogelbestCinde in Mitteleuropa 
innehaIler det mesta och lite till av vad man kan 
onska av flyttfagelstudier, finns just i detta sarnn1an
hang kanske det endajag saknar. Hur manga exem
plar av olika arter s tracker egentligen fOrbi Randeck
er Maar? Medeltal per ar, hogsta arssiffra, hogsta 
dagsnotering? Det far vi tyvarr inte veta. 

For den som inte laser tyska obehindrat (och vi ar 
manga) finns relativt utforliga sammanfattningar pa 
engelska. Dessa, tillsammans med ett antal fargfo
ton, flera svartvita teckningar (av bra kvalitet) och 
atskilliga diagram och tabeller underlattar lasningen . 

MAGNUS ULLMAN 

Hadoram Shirihai, Gabriel Gargallo, Andreas 
Helbig, Alan Harris & David Cottridge, 2001 : 
Sylvia Warblers. Identifaction, taxonomy and 
phylogeny of the genus Sylvia. Helm Identifica
tion Guides, Christopher Helm, A & C Black, 
London. 576 sid. Pris: GBP 60. 

Vi tycks befinna oss i en skordetid fOr fagelbocker. 
Eleganta, gedigna referensverk in om ornitologi pu
bliceras i en jarnn strom, resultatet av nagra decen
niers intensiv ornitologisk forskning och dito forfi
ning av en rad olika tekniker inom genetik, rugg
ningsstudier och faltidentifikation . Det senaste num
ret i serien Helm Identification Guides slar dock det 
mesta och satter en ny svarslagen standard inom sin 
genre. Sy lvia Warblers ar en fantastisk kombination 
av elegant layout och en fullkornligt bedovande 
mangd information. 

Redan fOrfattarteamet bakom boken ger en anty
dan om den hoga kvaliten: israelen Hadoram Shiri
hai och katalanen Gabriel Gargallo inledde redan 
tidigt pa 80-talet, i val' sin ande av Medelhavsornra
det, sina draktstudier av Sylvia-sangare. Shirihai 
klackte iden om en bok om Sylviorna och bildade ett 
arbetslag tillsammans med tva britter, fagelkonstna
ren Alan Harris och fotografen David Cottridge, 
aven de sedan lange Sylvia-entusiaster. Samtidigt 
hade Gabriel Gargallo pa egen hand bedrivit studier 
av saffilna sliikte i Spanien, och han drags in i 
projektet 1991. Likasa samtidigt studerade tysken 
Andreas Helbig orientering och flyttning hos svart
hattan for sin doktorsavhandling och blev aven en av 
pionjarerna inom molekylar genetisk analys av fag
lar fOr att fOrsoka rekonstruera de fylogenetiska 
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sambanden. Han drogs in i bokprojektet 1994. Lars 
Svensson hal' varit invol verad, dels genom sitt arbete 
med curruca-taxa, dels som en av dem som slutredi
gerat boken. Slutligen ansvarar holHindaren C. S. 
Roselaar fOr utbredningskartorna. 

Resultatet ar en fantastisk monografi over ett 
fagelslakte. Det finns inte mindre ar 546 fargfoto
grafier av alla taxa in om slaktet Sylvia. Och det finns 
20 utsokta planscher med omsorgsfullt granskade 
och bearbetade illustrationer av en uppsjo draktvari
ationer: olika underarter, faglar som ruggar till sin 
fOrsta vinterdrakt, 2 K-faglar etc. Redan de tva 
fororden av Alan Harris, respektive David Cottridge 
ar sma miniessaer, varda att las as fOr sin egen skull , 
inte minst Cottridges lyriska skildring av samspelet 
mellan Mahler-syrnfonier och det veckolanga slitet 
fOr att antligen fa bra bilder av en individuell glaso
gonsangare. 

Avsnittet fOr varje art (t.ex . 29 tata sidor om svart
hattan) ornfattar sjalvfallet en grundlig genomgang 
av faltkarakWrer, av sang och laten, inklusive sona
gram, av i-handen-identifikation, av underartstaxo
nomin, av ruggningsmonster samt kons- och alders
bestamning, av artens allmanna biologi och ekologi , 
inklusive fOda, flyttning , utbredning och bestands
utveckling samt slutningen ett par sidor med biome
triska data samt utbredningskartor (hackning, res
pektive overvintring). 

Sjalvfallet ar boken en guldgruva fOr alla som 
fangslats av Sylviorna. Inte minst intressant ar ge
nomgangen av den taxonomiska forskningen och 
dess resultat fOr slaktet Sylvia. Det slakttrad fOrfatt
arlaget ritat upp baseras pa tre oberoende undersok
ningar: Blondels DNA-DNA-hybridisering fran 
1996, den mitokondriella DNA-sekvensering som 
utfOrts av Helbigs team samt en kladistisk analys 
(fj aderdrakt och nakna kroppsdelar, ruggningsmons
ter, konsdimOlfism, laten m .m.) av Shihirai och hans 
medarbetare. 

Deras slutsatser kan summeras som fOljer. Slaktet 
Sylvia stfu' uppenbarligen narmare timaliorna (de 
s.k. Babblers, familjen Timaliidae) an andra sangar
slakten som Phylloscopus och Acrocephalus . Om 
dessa slutsatser ar korrekta, skulle familjen Sylvii
dae aven omfatta underfarniljen Timaliinae, dvs 
timaliorna. Slaktet Sylvia och dess syskonart iN ord
amerika, den forbryllande och unika messmygen 
(Wrentit, Chamaeafasciata) hor uppenbarligen hem-
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rna i timaliornas underfamilj, medan Phylloscopus, 
Acrocephalus, Hippolais och en rad andra slakten 
bildar en annan underfamilj, Acrocephalinae. 

En rad undersokningar, fran Sibley & Ahlquist 
och framover, har aven visat att de afrikanska s.k. 
messangarna i slaktet Parisoma (s.k. Tit-warblers 
eller Tid-babblers) harstammar fran nagon Sylvia
fOrfader. Helbig, Shihirai & Co. placerar dem fOlj
aktligen inom slaktet Sylvia. 

I sin taxonomiska genomgang anvander de aven 
begreppen "subgenus", "superspecies" och "allo
species" . Den senare termen syftar da pa de taxa som 
ingar i en "superspecies" och som via en rad kriterier 
uppfattas som arter och inte underarter. Salunda 
uppfattar de sardinsk sangare S. sarela (Marmora ' s 
Warbler) som en superspecies, som bestfu' av de tva 
narstaende arterna Sylvia Isardal sarda pa Korsika, 
Sardinien m .m. samt Sylvia Isardal balearica pa 
oguppen Balearerna. (Jag har anvant snedstreck dar 
Shihirai & Co. anvander hakparentes fOr att beteck
na superspecies .) 

Inte minst intressant ar att bade svarthatta och 
tradgfu'dssangare ar mycket garnla grenar pa Sylvia
tradet, som skildes fran ovriga Sylvior fOr mycket 
lange sedan, samtidigt som de aven genetiskt star 
lika langt fran varandra som fran ovriga Sylvior. 
Artsangaren S. curruca ingar i subgenus Curruca 
tillsarnmans med bl.a. mastersangare S. hortensis 
och arabisk sangare S. leucOlnelaena. I sin tur upp
fattas curruca som en superspecies ornfattande fyra 
allospecies: curruca, m.inula, althaea och margela
nica. Tornsangaren S. communis a andra sidan ingar 
i ett annat subgenus, Melizophilus, tillsammans 
med bl.a. glasogonsangare conspicillata, provence
sangaren undata, svarthakad sangare rueppelli och 
sammetshatta melanocephala. 

Denna exemplifieling ar sjalvfallet bara ett ytligt 
skummande pa en ytterst detaljerad och fangslande 
framstallning. Sylvia Warblers rna vara en dyr bok, 
men det ar ocksa en mycket pakostad bok, resultatet 
av narmare tva decenniers moda fran en rad hangiv
na specialister. Den ar yard ett ingaende studium, 
inte bara av Sylvia-alskare utan av en rad olika 
kategorier av ornitologer: ringmarkare, taxonomer, 
kryssare, Medelhavsentusiaster och inte minst av 
dem som alskar fOrstklassiga fargfoton och dito 
fagelmaIningar. 

LENNART NILSSON 
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