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Storlommens Gavia arctica hackningsframgang i sydvastra Sverige 
1982-1992 

MATS O. G. ERIKSSON, CLAES-GORAN AHLGREN, RONNY FALLBERG, GORAN KARLSSON 
& HANS KONGBACK 

----------------------------------- Abstract -----------------------------------
The breeding success of Black-throated Diver Gavia arc­
tica was surveyed in 65 freshwater lakes in southwestern 
Sweden during 1982-1992. The production of young, 
measured as the mean number of well-grown (half-grown 
to fledged) chicks per stationary pair, as well as the 
percentage of stationary pairs producing well-grown young, 
decreased significantly over the study period. Only in one 
third of the lakes investigated, the production of young 
exceeded the estimated minimum level assessed as neces­
sary for the maintenance of a stable popUlation size. A 
lowered percentage of pairs which initiate breeding, in 
combination with a decreased proportion of sllccessful 

pairs producing two well-grown young, indicate a general 
decline in the physical condition of the birds. Two alterna­
tive explanations, reduced abundance of prey or increased 
exposure to high levels of mercury in acidified lakes, are 
discussed. 
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Inledning 

Storlommen Gavia arctica betecknas som hansyns­
kravande i den svenska fOrteckningen over hotade, 
sallsynta och hansynskravande arter, den s.k. "rod­
listan". Storlommen til' s~iledes inte hotad, men fOr 
att sakra overlevnaden pa sikt maste hansyn tas till 
artens speciella krav. Pa 1970-talet uppskattades den 
svenska populationens storlek till 4000-7000 par, 
eller ungefar 50 % av det vasteuropeiska bestandet 
(Nilsson & Pettersson 1978), och resultaten fran 
S venska Hackfagel taxeringens punkttaxeri ngar 
sommartid antyder att storlomsbestandet gatt till­
baka under perioden 1975-1992 (Svensson 1993). I 
problembilden fOr storlonunen finns stOrningar fran 
friluftslivet, olampliga vattenregleringar samt utgle­
sade fiskbestand och exponering fOr tungmetaller i 
fOrsurningspaverkade sjoar (t.ex. Andersson m.fl. 
1980, Haga 1980, Pakarinen 1989, Gotmark m.fI. 
1989, Eriksson m.fl. 1992, Eriksson 1994). 

I sydvastra Sverige uppskattades produktionen av 
ungar till 0,40 "stora" (halvvuxna-flygga) ungar per 
par och ar under perioden 1968-1985 (Eriksson 

1987). Detta ar i niva med ungproduktionen i svens­
ka sjoar under borjan av 1970-talet (Andersson m.fl. 
1980) och i Finland under 1960-talet (Lehtonen 
1970), men i underkanten av den reproduktion pa 
0,4- 0,5 flygga ungar per par och ar som Nilsson 
(1977) bedomde vara ett minimum for att bibehaIla 
bestandets numerar pa sikt. I Skottland hal' ungpro­
duktionen under 1970- och 1980-talen legat runt 
eller under 0,3 flygga ungar per par och ar (Mudge 
& Talbot 1993). 

Mot bakgrund av denna hotbild, i kombination 
med misstanken att ungproduktionen ar lag, finns 
det motiv fOr att halla storlommen under uppsikt. 
Har sammanfattas resultaten av inventeringar, utfor­
da pa ideell basis av Sodra Alvsborgs Ornitologiska 
Forening, under perioden 1982-1992. Vi relaterar 
den genomsnittliga ungproduktionen i de inventera­
de sjoarna till areal, flikighetstal , reglering, paver­
kan av fOrsurning samt, som ett matt pa fliluftsakti­
viteter, kvoten mellan antalet hus upptill 200 m fran 
sjon och sjoarealen. 
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Material och metoder 

Unde rsokning somrade 

Materialet omfattar uppgifter fran 65 sjoar i sodra 
delen av Alvsborgs Hin (Fig. 1), undersokta mellan 
fyra oeh elva ar under perioden 1982-1992, totalt 
704 "parar". Arliga inventeringsresultat harpubliee­
rats tidigare (Ahlgren m.fl. 1983, 1984, 1985, 1986, 
1987, 1988, 1989, 1990, 1991, 1992, 1993). Sam­
manfattande uppgifter om sjoama redovisas i Tabell 
1. Omradet overlappar delvis med ett ornrade, dar 
Eriksson (1987) sammanstallde uppgifter om stor­
lommens ungproduktion under perioden 1968-1985. 

Som matt pa vaderleken i maj oeh juni har vi 
anvant uppgifter om dygnsmedeltemperatur oeh 
nederbord i Baras, som ligger eentralt i undersok­
ningsornradet. 

TROLLHATTAN 

H ackning s resultat 

Varje sjo har besokts vid 3-6 tillfallen under perio­
den maj-juli for bedomning av narvaron av stationa­
ra par oeh eventuella ungar (se Ahlgren m.fl. 1984 
fOr detaljer). Haekningsresultatet har redovisats som 
antalet "stora" (halvvuxna-flygga) ungar per statio­
nm par under haekningstid. Eftersom storlommen 
oftast lagger tva agg, kan utfallet av ett haeknings­
fOrsok alltsa bli noll, en eller tva "stora" ungar (bon 
med tre agg iir myeket ovanliga; Lehtonen 1970). En 
haekning som resulterat i minst en stor unge har 
beteeknats som "lyekad haekning". Forekomsten av 
stationm par i en sjo utan att ungar har noterats, har 
redovisats som noll "stara" ungar. 

Nagon rutinmassig inventering av bon har inte 
gjorts, men i flera fall har bofynd gjorts. Vi har 
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Fig. I. Undersokningsomradet. Sjoarna iir numrerade sam i Tabell I. 

The study area. Lakes are numbered as in Table 1. 
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Tabell 1. Undersokta sjoar. Surveyed lakes. 

Sjo Medelantal Antal ar Areal, Flikighets- Kvot: Reglerad FbrsUf-
stora ungar med data km2 tal Antal vatten- ningspa-
per ar om ung- hus/sjoyta ytaa verkadb 

produktion 

Lake Mean Number of Surface Shoreline Ratio: Water Affected 
number of years with area develop- Number of level by acid-
well-grown data on km2 ment dwellings-I regulated" ifica-
chicks per production surface tionb 

year of chicks area 

1. Abborrsjon 0,55 11 0,33 2,4 30 ° 1 
2. Asksjon 0,00 5 0,19 1,5 26 ° 1 
3. Bosjon-Aktasjon 0,55 10 1,50 3,4 59 I 1 
4. Bredasjon 0,17 6 0,75 1,7 19 1 1 
5. Bredsjon 0,24 11 0,45 1,2 11 ° ° 6. Brangen 0,13 8 2,40 2,7 5 ° ° 7. Bystadsjon 0,18 11 2,50 2,6 3 ° ° 8. Basjon 0,82 11 0,19 1,6 5 ° ° 9. Dalsjoama 0,64 11 0,66 1,6 145 1 ° 10. Daltorpasjon 0,00 5 1,25 1,5 18 1 ° 11 . Frisjbn 0,65 7 6,80 6,6 26 1 ° 12. Gesebolsjon 0,29 7 1,40 4,1 14 1 1 

13. Grosken 0,09 11 0,42 1,8 12 1 ° 14. Grytteredsjon 0,38 8 1,30 2,7 24 1 ° 15. Hedgardesjon 0,14 7 0,36 2,1 8 1 1 
16. Holmevattnet 0,20 10 0,65 2,5 23 ° ° 17. Klarsjon 0,40 5 0,12 1,5 83 ° 1 
18. Kroksjbn 1,37 11 0,20 1,7 ° ° 1 
19. Kulsjoama 0,00 9 0,47 4,0 6 ° I 
20. K vinnestadsjon 0,00 8 1,09 2,7 30 ° ° 21. Lagmanshagsjon 0,27 11 3,10 1,7 7 1 ° 22. Lassesjon 0;36 11 1,02 3,4 16 ° 1 
23. Lilla Halsjon 0,29 7 0,85 1,7 13 1 ° 24. Lilla Harsjon 0,40 10 0,90 2,2 30 1 1 
25. Lysjon 0,60 10 1,40 2,7 16 ° ° 26. Malsjon 0,27 11 1,04 1,4 19 ° ° 27. Marjebosjon 0,29 7 1,08 2,3 10 1 1 
28. Mjoasjon 0,00 6 0,80 2,4 18 1 1 
29. Myresjon 0,11 9 0,84 1,8 ° ° 1 
30. Morkabosjon 0,55 11 0,33 1,8 18 ° ° 31. Omungasjon 0,21 11 2,80 2,5 6 1 ° 32. Pickesjon 0,55 11 0,27 2,0 11 1 1 
33. Ramsjon 0,09 11 0,55 1,8 164 ° ° 34. Rannavagsjon 0,00 10 1,10 2,4 17 ° ° 35. Rostesjon 0,09 11 0,45 1,4 7 ° ° 36. Sandsken 0,27 11 2,00 1,9 7 ° ° 37. Skarsjon 0,50 10 0,55 1,3 2 ° 1 
38. Stora Barrsjon 0,00 7 0,21 1,8 ° ° ° 39. Stora Fargen 0,44 9 6,00 2,1 20 1 ° 40. Stora Kroksjon 1,00 4 0,30 2,3 7 ° 1 
41. Stora Salgsjon 0,00 9 0,18 1,8 6 ° ° 42. Stora Tranningen 0,10 10 0,94 4,5 4 ° 1 
43. Storsjon 0,20 5 1,60 4,1 1 1 1 
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Tabell 1. forts . Continued. 

Sjo Medelantal Antal ar Areal, Flikighets- Kvot: Reglerad Forsur-
stora ungar med data km2 tal Antal vatten- ningspa-
per ar om ung- hus/sjoyta yta" verkadb 

produktion 

Lake Mean Number of SUiface Shoreline Ratio: Water Affected 
number of years with area 
well-grown data on km? 
chicks per production 
year of chicks 

44. Strangseredsjon 0,40 10 2,00 
45. Sturven 0,15 10 1,05 
46. Svanasjon 0,59 11 0,73 
47. Saken 0,65 10 3,30 
48. Salsjon 0,45 11 0,19 
49. Samsjon 1,17 6 6,00 
50. Sasjon 0,09 11 0,29 
51. Saven 0,27 10 12,10 
52. Savsjon 0,36 11 0,48 
53. Tolken 0,30 10 12,60 
54. Torskabotten 0,27 10 0,70 
55 . Trehorningen 0,40 10 1,62 
56. Tvarsjon 0,00 9 0,96 
57. Uspen 0,30 10 1,50 
58. Veka Ojasjo 0,00 11 0,40 
59. Viaredssjon 0,45 11 4,00 
60. Visen 0,00 5 2,80 
61. Vastersjon 0,33 6 1,42 
62. Amtarevatten 0,25 8 0,14 
63.0jasjon 0,00 5 1,30 
64.0sjon 0,38 8 0,30 
65 . Ostra Nedsjon 0,20 10 7,55 

" 0 = Ej reglerad , 1 = Reglerad. 

o = Not regulated, J = Regulated 

b 0 = Ej fOrslIrningspaverkad, 1 = Forsllrningspaverkad. 

o = Not qlfected by acidification, J = Affected by acid(ftcation 

darfOr kunnat utfora parallella berakningar av haek­
ningsresultatet relaterat till alIa stationara par res­
pektive haekningar verifierande genom bofynd. 
Forutsatt att resultaten for de haekningar som veri­
fierats genom bofynd ar representativa fOr hela 
populationen, gel' detta en mojlighet att bedoma om 
likartade trender noteras nar de relateras till alla 
stationara par eller begransas till haekningar verifie­
rade genom bofynd. Uteblivna bofynd kan bero pa 
att paret inte haekat, att haekningen misslyekats pa 
ett tidigt stadium utan att nagon omhaekning agt 
rum eller att boet inte upptaekts. Vi raknar med att 
bon har eftersokts med ungefar samma arbetsinsats 
under hela inventeringsperioden. Likartade trender 
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develop- Number of level by acid-
ment dweliings-I regulated" ifica-

sUiface tion b 

area 

2,2 11 1 0 
3,4 17 1 1 
2,6 0 0 1 
2,7 12 1 0 
1,6 74 1 0 
2,8 28 0 0 
1,5 7 0 1 
3,4 9 0 0 
2,5 77 0 1 
3,4 21 1 0 
2,7 144 1 1 
1,7 4 1 1 
2,5 13 0 1 
2,3 4 0 1 
1,7 3 0 0 
3,5 89 1 0 
3,6 23 1 1 
3,8 49 0 1 
1,9 7 0 1 
2,0 6 1 1 
1,8 7 0 0 
2,1 9 1 0 

kan da indikera effekter av faktorer som paverkar 
sjalvahaekningsforloppet, medan skilda trenderkan 
indikera effekter av faktorer som paverkar andelen 
stationara par som gar till haekning eller misslyekas 
tidigt utan omlaggning. 

Proportionen stationara par som paborjat haek­
ning (=x) hal' beraknats som kvoten mellan proeent­
andelen par som produeerat minst en stor unge bland 
alla stationara par (=a) oeh motsvarande proeentan­
del bland par dar haekningen verifierats genom 
bofynd (=b). Eftersom an del en haekningar med minst 
en stor unge relaterat till alIa stationara par (=a) aven 
kan beraknas som produkten mellan andelen par 
som pabchjar en haekning (=x) oeh andelen par som 



producerat en stor unge bland hackningar verifiera­
de genom bofynd (=b) galler att a=xb och x=a/b. 

Egenskaper has hiickningssjoarna 

Sjoarnas betydelse som hackningsplatser fOr stor­
lorn har bedomts genom att berakna det genomsnitt­
liga antalet stora ungar per stationart par och ar. 

Flikighetstalet har beraknats genom sambandet 
Lp;iiA, dar L ar sjons strandlangd, km, och A dess 
areal, km2

• Lagsta yarde ar 1, som svarar mot en 
cirkelform, medan en sjo med manga vikar, uddar 
eller oar far ett hogre yarde. Ett hogt flikighetstal 
antyder att forhallandevis stora delar av sjon utgors 
av strandnara omraden som kan ha goda prod uk­
tionsfOrhallanden for fisk och andra bytesdjur, och 
att tillgangen pa skyddade bolagen kan vara fOrhal­
landevis god. 

Stbmingar fran fritidsaktiviteter ar svara att utvar­
dera. Vi har (i likhet med Eriksson 1987) anvant 
kvoten mellan antalet bebodda hus (bade helarsbo­
stader och fritidshus) inom 200 m fran stranden och 
sjons yta som ett matt pa stomingsfrekvensen. Efter­
som vag leder fram till alla sjoar (med nagot undan­
tag), har vi bedomt att tillgangligheten fran annat 
hall varit likvardig. Forhallandena vad galler bebyg­
gelse avser borjan-mitten av 1980-talet. 

Sjoarna har klassats som reglerade eller ej reglera­
de med hansyn till mojlighetema att paverka vatten-

0.6 

0.5 

standet genom damning eller tappning. Daremot 
saknas detal jerade uppgifter om skillnadema mellan 
hogsta och lagsta vattenniva samt tidpunktema da 
vattenstandet varierat under de olika aren. 

Sjoarna har bedomts som paverkade av fOrsur­
ning, med langsiktiga ekologiska fOrandringar, om 
pH-varden under 5,5 regelbundet har noterats fore 
eventuell kalkning. Flertalet av de sjoar som klassi­
ficerats som fOrsumingspaverkade har kalkats under 
1980-talet och senare. 

Vi har jamfort "bra" storlomssjoar, med en ge­
nomsnittlig produktion av 2:0,40 "stora" ungar per 
par och ar, med ovriga sjoar fOr att undersoka om 
vissa sjoegenskaper kan kopplas till ett framgangs­
rikt hackningsresultat. 

Resultat och diskussion 

Trender i hiickningsresultatet 

Den genomsnittliga ungproduktionen 1982-1992 
var 0,31 (SE±0,04) stora ungar per stationart par och 
ar, vilket ar drygt 20 % under den produktion pa 0,40 
(SE±0,05) stora ungar per par och ar som Eriksson 
(1987) noterade under perioden 1968-1985 i ett till 
stora delar overlappande undersokningsomrade i 
sydvastra Sverige. Den minskande trenden mellan 
1982 och 1992 ar statistiskt signifikant (Fig. 2A). 
Om man bara ser till antalet hackningar som veri fie-

A. Spearman rs = -0,83 

I n.61 I 
0.4 

1 
i ·1· ~: I ~'~~ years 

n • 53 • 1./ I '-....... n· 66 

n.32i-- I~./ 1 ~\ • • 
• n • 56.1 •• n· 761 I • 

I / 1--· 1 • • ./ n· 781--. I n· 71 1 

Fig. 2. Antal stora ungar (me del varden ± 
SE) per stationiirt storiomspar (n =antal 
par). A. Samtliga stationiira par (med 
eller utan bofynd). B. Stationiira par med 
bofynd. 

Meannumber(± SE) of well-grown young 
per stationary Black-throated Diver pair 
(n = number ofpairs). A. All stationary 
pairs, with or without findings of nest. B. 
Stationary pairs with finding of nest. 
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Fig. 3. Antal stora ungar (medelviirden ± 
SE) per stationiirt storlomspar (med eller 
utan bofynd) med Iyckad hackning (n = 
antal par). 

Meannumber(± SE} of well-grown young 
per stationary successful Black-throated 
Diver pair (with or without finding of 
nests, n = number of pairs). 

rats genom bofynd fOre klackningen, erhalles ingen 
signifikant minskning i ungproduktionen (Fig. 2B). 
Enjamforelse med kovariansanalys (ANCOVA, SAS 
1988) visade att trenden i ungproduktion fOr hack­
ningar med bofynd (Fig. 2B) skilde sig signifikant 
fran trenden i ungproduktion fOr hackningar utan 
bofynd (data i Fig. 2A minus data i Fig. 2B; F=21, 7, 
p< O,OOI, tvasidigt) . Det ar ocksa vart att notera att 
aven bland lyckade hackningar har antalet stora 
ungar minskat (Fig. 3). U ttryckt pa annat satt betyder 
detta att andelen lyckade hackningar med tva stora 
ungar har minskat. 

% av paren ut ungar, mot bara 20 % i borjan av 1990-
talet. Om man bara raknar pa hackningar verifierade 
med bofynd, finns ingen signifikant minskning i 
andelen lyckade hackningar (Fig. 4B). Trenden fOr 
hackningar med bofynd (Fig. 4B) var signifikant 
skild fran hackningar utan bofynd (data i Fig. 4A 
minus data i Fig. 4B; ANCOVA, F=29,4, p<O,OOI, 
tvasidigt, test utfOrd pa arcsin-transformerade data). 

Den beraknade andelen stationara par som gar till 
hackning har minskat signifikant fran omkring 80 % 
i borjan av 1980-talet till omkring 60 % i borjan av 
1990-talet (Fig. 5). 

Andelen lyckade hackningar, med produktion av 
stora ungar, lag i genomsnitt pa 26 % per ar under 
perioden 1982-1992,jamfort med 33 % i sydvastra 
Sverige 1968-1985 (Eriksson 1987), och den mins­
kande trenden 1982-1992 ar statistiskt signifikant 
(Fig. 4A). Under borjan av 1980-talet fick i regel30 

Vi har inga uppgifter om nagon minskning i anta­
let stationara par i det undersokta bestandet, men 
eftersom lommar ar langlivade (t.ex. Staav 1989) 
kan det ga atskilliga ar innan en fOrsamrad ungpro­
duktion har paverkat det hackande bestandets stor­
lek. Daremot antyder, som tidigare narnnts, resulta-
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Fig. 4. Procentuella andelen stationiira 
storlomspar med rninst en stor unge (n 
=antal par). A. Samtliga stationara par 
(med eller utan bofynd). B . Stationiira 
par med bofynd. 

The percentage of stationary BLack-thro­
ated Diver pairs producing at least one 
well-grown young (n=number ofpairs). 
A. All stationary pairs, with or without 
findings of nest. B. Stationary pairs with 
finding of nest. 



Fig. 5. Procentuella andelen stationara 
storlomspar som paborjade hackning. 

The percentage of stationGl)1 Black-thro­
ated Diver pairs which initiated bree­
ding. 
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ten av Svenska Hackfageltaxeringen aU storlomsbe­
standet gatt tillbaka under perioden 1975-1992 
(Svensson 1993). 

Ungproduktionen i relation till egenskaper hos de 
olika sjoarna 

Det finns ingen tendens till samband mellan den 
genomsniUliga produktionen av ungar per sjo och ar 
och sjoarnas areal (Spearmanrs=0,07, ej sign., N=65 
sjoar). Sarnma resultat redovisade Eriksson (1987), 
medan Andersson m.fl. (1980) noterade en lagre 
ungproduktion i sjoar storre an 10 km2• De skilda 
resultaten kan bero pa aU bara att fatal "stora" sjoar 
(> 10 km2

) ingar i var undersokning. Det finns inte 
heller nagot stod fOr antagandet att sjoar med hogt 
flikighetstal ar baUre storlomssjoar (Spearman 
rs=0,06, ej sign., N=65 sjoar). Daremot fanns, nagot 
ovantat, en svag (icke signifikant) tendens till sam-

Ar Year 

band mellan god ungproduktion och stort antal hus 
relaterat till sjoyta (Spearman rs=0,18, p=0,15, tva­
sidigt, N=65 sjoar). Jarnforelser mellan "bra" sjoar 
och de ovriga visade inte pa nagra skillnader vad 
galler areal, flikighet eller an tal hus relaterat till 
sjoyta (Tab ell 2). 

Ungproduktionen var lika stor i reglerade och 
oreglerade sjoar; i medeltal 0,30 (SE±0,04) stora 
ungar per par och sjo i 29 reglerade sjoar och 0,32 
(SE±0,06) stora ungar per par oeh sjo i 36 oregle­
rade sjoar (Mann-Whitney U test, p=0,46, tvasidigt, 
ej sign.). Elva av de 21 "bra" sjoama (52 %) oeh 18 
av de 44 ovriga sjoama (41 %) var reglerade (Fisher­
test, p=0,56, tvasidigt, ej sign.). En svaghet i analy­
sen ar emellertid aU vi saknar detaljerade uppgifter 
om regleringamas omfattning under olika ar i flera 
av sjoarna. For hackningar som misslyckats genom 
att bona drankts torde den reglering som skett under 
haekningstid ha varit av liten betydelse, jarnfort 

Tabell 2. Jamforelser mellan sjoar dar storlomen uppvisade en hog reproduktion ("bra" sjoar) oeh sjoar med Hig 
storlomsreproduktion (ovriga sjoar). 

Comparisons between lakes where the Black-throated Diver had high reproductive success ("good" lakes) and 
lakes where they had low reproductive success ("other" lakes). 

Antal sjoar Sjoareal, km2, Flikighetstal, K vot. Antal hus/sjoyta, 
medel varde±S.E medel varde±S.E medelvarde±S.E 

Number Suiface area, km2
, Shoreline Ratio: Number of 

of lakes mean±S.E. development, dwellingslsuiface area, 
mean±S.E. mean±S.E. 

"Bra" sjoar "Good" lakes 21 1,8±0,4 2,3±0,2 32±8 
Ovriga sjoar "Other" lakes 44 1,7±0,5 2,4±0,1 21±5 

Mann-Whitney U test, 
p, tvasidigt two-tailed 0,69 0,55 0,28 

Anm.: "Bra" sjoar = Sjoar med en genomsnittlig ungproduktion > 0,40 "stora" ungar per par per iir. 
Note: "Good" lakes = Lakes with an average reproduction> 0,40 "large " chicks per pair and yeGl: 
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med vattenstandshojningar vid mycket regn (se 
nedan). 

Det var inte heller nagon skillnad i ungproduktio­
nen mellan sjoar som paverkats respektive inte pa­
verkats av forsuming; i medeltal 0,31 (SE±0,05) 
stora ungar per par och sjo i 31 fOrsumingspaverka­
de sjoar och 0,32 (SE±0,05) stora ungar per par och 
sjo i 34 icke fOrsumingspaverkade sjoar (Mann­
Whitney U test, p=0,86, tvasidigt, ej sign.) . Bland de 
21 "bra" sjoama var tio fOrsumingspaverkade, och 
bland de ovriga 44 sjoama var 21 forsumingspaver­
kade. For bagge gruppema var alltsa 48 % av sjoama 
paverkade av forsuming. I den mfm fOdounderlaget 
i form av fisk har fOrsarnrats i fOrsumingspaverkade 
sjoar, kan detta ha kompenserats av ett okat siktdjup 
och okad tillgang pa altemativa by ten sasom vatten­
levande insekter (Eriksson 1987, 1994). Flertalet av 
de sjoar som klassificerats som forsumingspaverka­
de har dessutom kalkats under 1980-talet och senare, 
och i de flesta fall torde fiskbestanden ha aterhamtat 
sig (t.ex. Degerman m.fl . 1995) medan det ar mer 
osakert om belastningen av kvicksilver generellt har 
minskat (Meili 1995). 

Inte heller en partiell rangkorrelationsanalys, ba­
serad pa en utveckling av Spearmans rangkorrela­
tionstest (SAS 1988), visade pa nagra samband 
mellan ungproduktion och areal, flikighetstal, regle­
ring eller paverkan av fOrsuming, men uteslOt inte 
mojligheten av ett (icke signifikant) positivt sam­
band till antal hus relaterat till sjoareal (analysen 
baserades pa uppgiftema i Tabelll, varvid reglerade 
och oreglerade sjoar, liksom sjoar paverkade resp. 
icke paverkade av fOrsuming, betecknades med 1 
resp.O). 

Vi har inte studerat nagra samband mellan fisktat­
het och hackningsframgang, men tidigare har man i 
sydvastsvenska sjoar funnit ett nagot ovantat sam­
band mellan lag fisktathet och produktionen av stora 
ungar (Eriksson 1986). Det kan ocksa vara vart att 
papeka att sjon med den hogsta ungproduktionen i 
vart material (Kroksjon, sjo nr 18 i Tabell 1) ar 
fOrsurningspaverkad och fisktom. 

Bara i 21 (32 %) av de 65 undersokta sjoama lag 
den genomsnittliga ungproduktionen pa eller over 
0,40 stora ungar per stationart par och ar (framgar av 
Tabelll). Det ar alltsa i hogst en tredjedel av sjoama 
som ungproduktionen torde vara tillracklig fOr att 
bevara bestandets numerar pa en ofOrandrad niva, 
och resultatet aterspeglar ett monster dar ett begran­
sat antallompar ar produktiva medan andra par bara 
far ungar med flera ars mellanrum. Liknande mons­
ter har man funnit i undersokningar av islom Gavia 
immer i Canada (Croskery 1990). Det ar en oppen 
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fraga om forklaringen skall sokas i individuella 
skillnader hos de olika faglama, d. v.s. att vissa 
lommar lyckas bra med hackningen oavsett var de 
hackar, och i vilken utstrackning olika sjoegenska­
per ar av betydelse. Ingen av de faktorer som vi har 
undersokt - sjoareal, flikighet, reglering, paverkan 
av forsuming samt kvoten mellan antal hus och 
sjoyta - tycks ha inverkat pa hackningsresultatet. 
For en battre forstaelse av storlommens hacknings­
villkor yore det vardefullt med en okad kannedom 
om i vilka avseenden "bra" lomsjoar skiljer sig fran 
andra. 

Orsaker till misslyckade hackningar 

Under inventeringama har anledningar till rniss­
lyckade hackningar ibland kunnat faststallas. Bland 
orsakema aterfinns bade stbmingar (batar, kanoter, 
fiske, taltning m.m.) och predation (bl.a. av kraka 
Corvus corone). Men materialet tillater inte en kvan­
titativ bedomning av betydelsen av olika faktorer, 
bl.a. eftersom rapporteringen om orsakema till rniss­
lyckade hackningar ar ofullstandig och da man mas­
te rakna med en okad risk for predation av bon om 
den ruvande fageln tvingas av boet vid en stbming 
(t.ex. Pettersson 1985, Gotmark m.fl . 1990). 

Vaderleken under hackningsperioden kan paver­
ka storlommens hackningsresultat pa rninst tva satt: 
Vackert vader med mycket folk kring sjoama kan 
medverka till ett sarnre hackningsresultat (t.ex. Pet­
tersson 1985), medan hog nederbord kan orsaka 
vattenstandshojningar och risk fOr drankta bon (t.ex. 
Ahlgren m.fl. 1988). Vi har inte funnit nagra sam­
band mellan temperaturen under maj-juni och pro­
duktionen av ungar eller procentandelen lyckade 
hackningar under olika ar. Det ar alltsa tveksamt om 
fritidsaktiviteter, som formodas oka vid varmt vader, 
har haft nagra effekter. Daremot kan nederbord 
under ruvningsperioden ha paverkat hackningsut­
fallet negativt vissa ar. Det fanns ett signifikant 
samband mellan hog nederbord i maj (men inte i 
juni) och lag produktion av ungar bland par dar 
hackningen verifierats genom bofynd (Fig. 6), men 
inget samband mellan antalet ungar per samtliga 
stationara par och nederborden. Fern av de elva 
undersokningsaren, 1982, 1985, 1987, 1990 och 
1991 kunde man faststalla att hackningar rnisslyck­
ats som en fOljd av att bon drankts. Dessa ar var den 
total a nederborden signifikant hogre under maj-juni: 
169,3 mm (SE±15,0), jamfort med 85,6 mm 
(SE±16,6) for de ovriga sex aren (Mann-Whitney U 
test, p=0,002, ensidigt). Ocksa enstaka tillfallen 
med extrema vadersituationer kan paverka hack-



0,6 1985 • 

1988 • 

1989 
• 

0,5 1990 
• • 1986 

• 
1983 

0,4 

0,3 

0,2 

0,1 

o 
o 

Spearman rs == -0,56 
0,025 < P < 0,05 
N=ll ar years 

20 40 

• 
1992 

60 

.1987 

1982 • 

80 100 

Nederbord i maj, mm Rainfall in May, mm 

Fig. 6. Sambandet mellan nederbord i maj (i Bon'is, centralt belaget i undersokningsomn'idet) och medelantalet stora ungar per 
par och ar bland stationlira storlomspar med bofynd. 

The relationship between rainfall in May (in Boros, located centrally in the study area) and the mean number of well -grown young 
perpair and yea!; among stationary Black-throated Diver pairs where the nests were found. 

ningsutfallet: Saledes dranktes eirka 15 bon vid ett 
kraftigt regn den 15-16 juni 1987 (Ahlgren m.fl. 
1988). 

Nederborden kan alltsaha paverkat svangningar­
na i haekningsutfallet mellan olika ar, men har 
knappast varit orsak till den minskade trenden i 
ungproduktionen. Det finns inte nagon tendens till 
regnigare vader mot slutet av undersokningsperio­
den (Spearman rs=-0,27 fOr maj resp. r5=0,00 fOr 
juni, N=11 ar, ej sign.). . 

Sammanfattande bedomning 

I det undersokta storlomsbestandet minskade pro­
duktionen av ungar per alla stationlira par under 
perioden 1982-1992. Men denna minskning ater­
fanns inte nlir analysema begransades till haekning­
ar verifierade genom bofynd. Det lir dlirfor mindre 
troligt att effekter av predation, oversvammade bon 
eller stOmingar fran t.ex. friluftsliv har medverkat 
tilldet forsamrade hackningsresultatet. Dessa fakto­
rer kan antas ha paverkat haekningar med oeh utan 
bofynd pa samma satt, oeh om de hade varit av 
betydelse borde andelen misslyekade haekningar ha 
okat oeksa bland haekningar verifierade med bo-

fynd. Det finns dessutom inget som tyder pa att 
produktionen av ungar ar kopplad till om sjoama ar 
reglerade eller paverkade av fOrsuming (men indi­
rekt paverkan av forsuming kan emellertid inte 
avskrivas, se nedan). 

Det fOrsamrade haekningsresultatet bor i stallet 
tillskrivas faktorer som paverkar andelen par som 
gar till haekning eller medverkar till att fler par 
misslyekas tidigt under haekningen. Denna slutsats, 
i kombination med att andelen lyekade haekningar 
med tva stora ungar oeksa har minskat, tyder pa en 
all man konditionsfOrsamring hos bestandet. Alter­
nativt kan en minskad andel haekande faglar bero pa 
en okad proportion unga faglar i bestandet, men da 
ungproduktionen har minskat fOrutsatter detta en 
invandring av lommar fran andra omraden med god 
haekningsframgang oeh overskott i ungproduktio­
nen. Vi kanner inte till nagra uppgifter om ungpro­
duktion overstigande de 0,4-0,5 ungar som bedomts 
som minimum fOr bibehallandet av en ofOrandrad 
numerlir (Nilsson 1977) i nordvastra Europa under 
senare artionden. Vidare antyder resultaten fran 
Svenska Haekfageltaxeringen (S vensson 1993) en 
ned gang i det svenska storlomsbestandets numerlir. 

Ett minskat fodounderlag pa grund av utglesade 
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fiskbestand i t.ex. fOrsurade sjoar kan led a till att 
facre lompar gar till hackning, men detta antagande 
motsags av att ungproduktionen i fOrsurningspaver­
kade respektive icke fOrsurningspaverkade sjoar lig­
ger pa samma niva. Det ar ocksa tankbart att en ok ad 
exponering fOr kvicksilver kan ta sig uttryck i mins­
kad agglaggning och okad tendens till att avsta fran 
hackning(seBarr 1986fOrislom). I sydvastraSverige 
och sodra Norge ar halten av kvicksilver i sjosedi­
ment allmant sett hog, och de hoga halterna bedoms 
i fOrsta hand bero pa en okad deposition via forore­
nad nederbord under de senaste 30 aren (t.ex. Rog­
nerud & Fjeld 1993). Forsurningen medverkar i sin 
tur till en okad rorlighet av kvicksilver m.fl. metaller 
(t.ex. Schindler m.fl. 1980, Borg 1983). I vart under­
sokningsomrade finns en tendens till hogre kvicksil­
verhalter i storlomsagg insamlade vid sjoar paverka­
de av fOrsurning (Eriksson m.fl . 1992). Genom kalk­
ning kan man i princip minska belastningen i fisk 
(t.ex. Bjorklund m.fl. 1984, Hakansson m.fl . 1990), 
men de praktiska erfarenheterna vad galler t.ex. 
kvicksilverbelastningen i t.ex. gadda Esox lucius har 
hittills visat pa mycket varierande resultat (Meili 
1995). For fiskatande faglar i fOrsurningspaverkade 
miljoer bedoms generellt att kvicksilver, till skillnad 
fran andra metaller som diskuterats i fOrsurnings­
sammanhang (t.ex. kadmium, bly, aluminium), mas­
te uppmarksammas vad galler risken fOr exponering 
via fodan och sWrningar i fortplantningen (Scheu­
hammer 1991). 

Var kannedom om lombestandens exponering for 
kvicksilver och andra metaller ar emellertid bristfal­
lig. Vi har ingen god uppfattning om yare sig geogra­
fiska monster eller tidsmassiga fOrandringar. Det ar 
darfor svart att bedoma om de anmarkningsvart 
hoga kvicksilverhalter som uppmatts i lomagg fran 
sydvastra Sverige (Eriksson m.fl. 1992) ar ett lokalt 
eller mer allmant utbrett fenomen . Det tic ocksa 
oklart om storlommen genom sin fiskdiet och place­
ring i slutet av en akvatisk nmngskedja aven under 
opaverkade fOrhaIlanden exponeras fOr fOrhallande­
vis hog a metallhalter. 

Tack 

Arbetet baseras helt pa uppgifter som samlats in 
genom ideellt arbete organiserat av Sodra Alvsborgs 
Ornitologiska Forening. UWver forfattarna har fol­
jande personer medverkat in inventeringama av stor­
lorn under ett eller flera ar: Per-Anders Ahlgren, Alf 
Andersson, Curt Andersson, GoranAndersson, Ken­
neth Andersson, Ola Andersson, Sture Andersson, 
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Thomas Andersson, Tore Andersson, Ulf Anders­
son, AkeAndersson, Lars Arnesson, Tommy Arons­
son, GoranAsplund, MatsAxelsson, Lars Barkestedt, 
Sture Benjaminsson, Claes Bergdahl, Lars Berg­
dahl, Nina Birk, Inga-Maj B jorkstrom, Anders B jor­
sell, Bernt Bonander, Stellan Bygard, Ulf Carme­
sund, Ted Curts son, Jan Dahl, Bo-Lennart Davids­
son, Jens Ekdahl, Lennart Engkvist, Martin Eng­
qvist, Liss Ericsson, OlofFallgren, Peter Feldt, Kjell 
Gabrielsson, Hakan Gottfridsson, Bo-Goran Gun­
narsson, Gunnar Gustavsson, Arne Gynnervall, Klas 
Hagborg, Bo Haglund, Mikael Hake, Fredrik Har­
rysson, Marita Hedberg, Curt Helgesson, Roland 
Holgersson, Ake Hultgren, Ingemar Hakansson, 
Gunnar Jakobsson, Bernt Johansson, Ingemar Jo­
hansson, Jan Johansson, Lars Johansson, Lennart 
Johansson, Per Johansson, Tomas Johansson, Ulf 
Johnson, Ronny Josefsson, Kjell Karlsson, UlfKjell­
qvist, Bruno Klaesson, Christer Larsson (Kung sa­
ter), Christer Larsson (Sjovik), Per-Olof Larsson, 
Thomas Larsson, Soren Lennhager, Nils Liridstrom, 
Jan Lundberg, Andreas Lundgren, Sigvard Lund­
gren, Bertil Marten, Peter Nolbrandt, Folke Nord­
mark, Anders Nystrom, Hans-Erik Olausson, Stig 
Olausson, Gert Olsson, Joakim Pansar, Jan-Ake 
Persson, Inge Pettersson, Tore Pettersson, Bertil 
Rydberg, Gosta Ronnfalk, Ake Sahlberg, Bengt 
Samuelsson, Per Sedigh, Borje Siljehof, Kurt Smed­
berg, BoIje Svensson, Olof Swalin, Staffan Swed­
berg, Ingemar Samgard, Hakan Thorstensson, Ro­
ger Torgnysson, Lennart Torstensson, Roland Ull­
berg, Pierre Unge, Erik Vikstrand, Sven Vikstrand, 
Goran Ojersson, Uno Ojersson och Hasse Oster­
man. Donald Blomqvist, Frank Gotmark, Lennart 
Henrikson, Peter Lindberg och Hans Oscarson har 
medverkat med synpunkter och kommentarer. 
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Summary 

The breeding success of Black-throated Diver Gavia 
arctica in southwestern Sweden, 1982-1992. 

In the Swedish Red List of threatened and rare 
species, Black-throated Diver Gavia arctica is clas­
sified as care-demanding, e.g. the species is not 
endangered or vulnerable but requires specific con­
sideration in order to reduce the risk of a future 
threat. The problems include disturbance from out­
door recreation activities, water level regulations, 
and declining fish populations and risk of exposure 
to toxic metals in lakes affected by acidifying pollut-
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ants (e.g. Andersson et al. 1980, Haga 1980, Pakarin­
en 1989, Gotmark et al. 1989, Eriksson et al. 1992, 
Eriksson 1994). 

In Sweden and Finland, the average production of 
young has been reported to be approximately 0.4 
well-grown (half-grown to fledged young) per pair 
and year in the 1960's to 1980's (Lehtonen 1970, 
Andersson et al. 1980, Eriksson 1987). This is close 
to the minimum of 0.4-0.5 fledged young per pair, 
which Nilsson (1977) assessed to be required for the 
maintenance of a stable population, but above the 
average level of 0.3 fledged young per pair reported 
for the population in Scotland during the 1980's 
(Mudge & Talbot 1993). 

Although the Black-throated Diver is not a threat­
ened species in Scandinavia, surveys of status and 
trends are justified with regard to the complex of 
problems and the indication of a reproduction close 
to the minimum necessary in order to prevent a 
decline in the population. In the present paper, we 
present results from yearly surveys of the Black­
throated Diver population in parts of South-west 
Sweden (Fig. 1). 

Material and methods 

We analysed data from 65 lakes in the southern part 
of Alvsborgs lan, southwestern Sweden (Fig 1). 
Each lake was surveyed 4-11 seasons during 1982-
1992, in total 704 pair-years. Details of the surveys 
have been presented in annual reports (Ahlgren et al. 
1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 
1991, 1992, 1993). The area partly overlaps with the 
study area investigated by Eriksson (1987) during 
1968-1985. 

Each lake was visited 3-6 times during May-July 
in order to determine the presence of stationary pairs 
and chicks (Ahlgren et al. 1984 for details). The 
breeding result was measured as the number of well­
grown young per stationary pair. The Black-throated 
Diver normally lays two eggs, and the possible 
outcomes of a breeding attempt is thus zero, one or 
two young. A breeding was denoted as successful if 
at least one well-grown young was produced. The 
presence of a stationary pair without young during 
the breeding season was denoted as zero well-grown 
young. 

Searching for nests were not included in the sur­
vey routines, but several breedings were confirmed 
through findings of nests. This made it possible to 
investigate if trends were similar when related to all 
stationary pairs and only to breedings verified through 
nests, respectively, assuming that the breedings ver-
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ified through nests were representative for the whole 
population, Similar trends may indicate influence of 
factors with an effect during the course of the breed­
ing, while different trends may indicate a changed 
proportion of stationary pairs which initiate breed­
ing or fail early during the breeding. 

The proportion of pairs which initiate breeding 
(=x) was estimated through the ratio between the 
proportions of pairs with at least one well-grown 
young among all stationary pairs (=a) and the same 
ratio among those pairs where breeding was veri­
fied through finding of nest (=b). The percentage of 
successful breedings among all stationary pairs 
(=a) can also be estimated through the product 
between the proportion of pairs which initiate 
breeding (=x) and the proportion of successful 
breedings verified through finding of nest (=b), and 
thus a=xb and x=aJb. 

The suitability oflakes as breeding sites for Black­
throated Divers was judged from the average number 
of well-grown young per pair and year, and related to 
lake characteristics such as surface area, shoreline 
development (SLD=L ! 21TA; L=shorelength, krn; 
A=surface area, krn2

), number of dwellings within 
200 m from the shore divided with surface area (an 
index of outdoor recreation activities, see Eriksson 
1987), water level regulation (lakes classified as 
regulated or not regulated) and acidification status 
(lakes with pH <5,5 regularly, at least before liming, 
were classified as affected by acidification). 

We compared "good" breeding lakes, with an 
average production of at least 0.40 "large" chicks per 
pair per year with the other lakes in order to find out 
if any lake characteristics were related to successful 
breedings. 

Results and discussion 

Trends in the breeding result 

During 1982-1992, the average production was 0.31 
(SE±0.04) well-grown young per stationary pair and 
year. This is more than 20 % below the level of 0.40 
(SE±0.05) young per pair and year recorded during 
1968-1985 by Eriksson (1987) for a partly overlap­
ping area in South-west Sweden. The decline be­
tween 1982 and 1992 was significant when related to 
all stationary pairs (Fig. 2A), but not when related 
only to breedings verified through findings of nests 
before hatching (Fig. 2B). A comparison, using 
ANCOVA (SAS 1988), between breedings verified 
through finding of nests (Fig. 2B) and breedings 
where nests were not found (data in Fig. 2A minus 
data in Fig. 2B) revealed a significant difference in 



trends between groups (F=21,7, p<O,OOI, two­
tailed). Also among successful breedings, the mean 
number of well-grown young decreased (Fig. 3), e.g. 
the proportion of successful breedings resulting in 
two well-grown young decreased. 

The percentage of successful breedings, produc­
ing well-grown young, was on average 26 % during 
1982-1992, compared with 33 % in South-west 
Sweden during 1968-1985 (Eriksson 1987). There 
was a significant decline between 1982 and 1992 
when the breeding success was related to all station­
ary pairs (Fig. 4A), but not when related to breedings 
verified through findings of nests (Fig. 4B). The 
trend for breedings verified through finding of nests 
(Fig. 4b) was significantly different from the trend of 
breedings where nests were not found (data in Fig. 
4A minus data in Fig. 4B; F=29,4, p<O,OOI, two­
tailed, test made on arcsine transformed values). 

The estimated percentage of pairs which initiate 
breeding decreased significantly from around 80 % 
to 60 % during the investigation period (Fig. 5). 

We have not recorded any decreased number of 
stationary adult pairs in the studied population. But 
results from the national monitoring of breeding 
birds in Sweden indicate a decline in the population 
of Black-throated Diver during 1975-1993 (Svens­
son 1993). 

The production of young in relation to some lake 
characteristics 

The average number of young per pair and year was 
not significantly correlated either with surface area 
nor with shoreline development (Spearman rs=0.07 
and 0.06, not sign., N=65 lakes), but there was a 
weak (non-significant) indication of a positive rela­
tionship between the number of dwellings within 
200 m from the shore in relation to surface area and 
the production of young (Spearman rs=0.18, p=0.15, 
two-tailed, N=65 lakes). Comparisons between 
"good" breeding lakes and "other" lakes did not 
indicate any differences with regard to area, shore­
line development or the ratio between the number of 
dwellings and surface area (Table 2). 

The average production of young was the same in 
29 regulated and 36 unregulated lakes; 0.30 (SE± 
0.04) and 0.32 (SE±0.06), respectively (Mann­
Whitney U test, p=0.46, not sign.). The same was 
true for 31 lakes affected by acidification compared 
with 34 lakes not affected by acidification; 0.31 
(SE±0.05) and 0.32 (SE±0.05), respectively (Mann­
Whitney U test, p=0.86, not sign.). Eleven lakes (52 
% ) out of the 21 "good" breeding lakes were regulat-

ed, compared with 18 (41 %) regulated lakes out of 
the 44 "other" lakes (Fisher exact probability test, 
t=0.56, two-tailed, not sign.). Among the "good" 
lakes, ten were affected by acidification compared 
with 21 of the "other" lakes, that is 48 % of the lakes 
in both groups were affected by acidification. Neg­
ative effects of acidification, such as reduced abun­
dance of prey fish or increased exposure to toxic 
metals, might have been compensated for through 
increased water transparency or increased abun­
dance of alternative prey like aquatic insects (Eriks­
son 1987, 1994). 

Partial rank correlation analyses, based on the 
Spearman rank correlation (SAS 1988) did not re­
veal any significant relationships between the pro­
duction of young and either surface area, shoreline 
development, the ratio between dwelling and sur­
face area, water level regulation or acidification. 
(The analyses was based on data from Table 1, and 
lakes were scored 0 or 1 with regard to water level 
regulation and acidification status) . 

We have not investigated the breeding success in 
relation to the density of fish, but a relationship 
between low density of fish and high production of 
young has earlier been demonstrated in lakes in 
South-west Sweden (Eriksson 1986). It is worth to 
consider that the lake with the highest average pro­
duction of young in our study area (Lake No 18, 
Kroksjon, Table 1) is affected by acidification and 
devoid of fish. 

Only in 21 (32 %) of the 65 lakes investigated, the 
average production was 2::0,40 well-grown young 
per stationary pair and year (deduced from Table 1). 
This result reflects a pattern where a limited number 
of pairs are highly productive, while other pairs are 
less successful (see Croskery 1990 for similar re­
sults for Common Loon Cavia immer). It is an open 
question whether this pattern reflects differences in 
quality and breeding experinces between individual 
birds, and to what extent habitat qualities in different 
lakes are important. None of the lake characteristics 
investigated in the present study seem to have affect­
ed the production of young. 

Reasons for failures 

Failures due to disturbance from recreational activ­
ities and predation (e.g. Hooded Crow Corvus cor­
one) have been confirmed. But the accuracy of the 
information is too low for a quantitative evaluation, 
especially with respect to the increased risk of pre­
dation if the nest is left unattended after disturbance 
(Pettersson 1985, Gotmark et al. 1990). 
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Weather may affect breeding B lack -throated Di vers 
in two ways. Warm weather and high intensity of 
recreational activities may increase the risk of dis­
turbance (Pettersson 1985), and nests may be drowned 
after periods with heavy rainfall (e.g. Ahlgren et al. 
1988). In the present study, we found no indications 
of any relationship between temperature and breed­
ing success, so presumably there are no negative 
effects of any increased recreational activity during 
warm weather. But we have indications that rainfall 
during the nesting period affected the breeding suc­
cess: there was a significant negative relationship 
between precipitation in May (but not in June) and 
the production of young among pairs where the 
breeding was verified through finding of nest (Fig. 
6). But the decreasing trend in the production of 
young during 1982-1992 cannot be related to precip­
itation, as there were no indications of any relation­
ships between rainfall and year (Spearman r5=-0.27 
for May and r5=0.00 for June, respectively, not sign., 
N=l1 years). 

Concluding remarks 

In the investigated population, the breeding success 
of all stationary pairs decreased during 1982-1992. 
But this decline was not confirmed when the produc­
tion of young was related only to pairs where breed­
ings were verified through finding of nest. There­
fore, factors such as nest predation, disturbance 
from out-door recreation or flooding of nests can 
probably be excluded, as these factors should have 
an equal effect on breedings verified or not verified 
through finding of nest. Futhermore, there are no 
indications that the decreased production of young 
can be related to water level regulations or ecologi­
cal changes in acidified lakes (although indirect 
effects of acidification cannot be completely ruled 
out, see below). 

The reduced proportion of stationary pairs which 
initiate breeding (or fail early during the breeding), 
in combination with the decreased proportion of 
successful breedings with two well-grown young, 
indicate a general impairment of the physical condi­
tion of the Black-throated Divers in the population. 
Alternatively, a reduced percentage of breeding adults 
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may be ascribed to an increased percentage of young 
birds. Since there has been a decline in production of 
young in the study population, this presumes a 
substantial immigration from elsewhere. However, 
as far as we know, there has not been any study from 
North-western Europe presenting data on reproduc­
tion above the presumed minimum of 0.4-0.5 fledged 
young per pair and year (Nilsson 1977) during the 
latest decades. 

There are at least two potential explanations for 
the reduced proportion of pairs which initiate breed­
ing in the Black-throated Diver. It may be a conse­
quence of a decreased abundance of prey in acidified 
lakes or a result of an increased exposure to toxic 
metals (primarily mercury). The explanation of re­
duced food supply is not supported by the results, 
since reproduction was independent of if the lakes 
were affected by acidification or not. The alternative 
explanation, however, is supported by some results. 
In Common Loon Gavia immer, a reduced egg­
laying in combination with an increased tendancy to 
refrain from breeding have been related to exposure 
to toxic metals (Barr 1986). In South-west Sweden 
and Southern Norway, the contents of mercury in 
lake sediments are high, primarily due to an in­
creased deposition through polluted precipitation 
during the last 30 years (Rognerud & Fjeld 1993), 
and acidification contributes to an increased mobili­
sation of mercury and other metals (e.g. Schindler et 
al. 1980, Borg 1983). In our study area, there are 
indications of higher contents of mercury in Black­
throated Diver eggs collected at breeding lakes af­
fected by acidification (Eriksson et al. 1992). Al­
though liming has been suggested as a possible 
method in order to reduce the exposure of mercury 
to fish in acid fresh waters (e.g. Bjorklund et al. 1984, 
Hakanson et al. 1990), the practical experiences are 
sometimes disappointing (Meili 1995). 

We still lack information about regional differenc­
es and temporal variations of mercury in eggs of 
Black-throated Diver, e.g. for judging if the high 
content in eggs from South-west Sweden (Eriksson 
et al. 1992) is a local or more wide-spread phenom­
enom, or if the Black-throated Diver through its fish 
diet is exposed to comparatively high concentrations 
of toxic metals also under natural conditions. 
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Kungsfagelns Regulus regulus hostflyttning over Stora Fjaderagg 
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---------------------------------- Abstract ----------------------------------
During the period 1985 to 1992 a total of 18 520 Goldcrests 
Regulus regulus were ringed in the autumn at Stora 
Fjaderagg Bird Observatory (63°49'N, 21°00'E) . The 
mean migratory period, defined as the period including 
90% of the bird trapped over these years was 39 days. The 
mean of median dates was 22 September compared to 14 
October at Falsterbo. Goldcrest migration speed through 
Sweden was etimated to 47 km/day according to the 
difference in mean median date from Stora Fjaderagg and 
Falsterbo bird observatories. The average migratory direc­
tion in the autumn was southwest (230.5"). The migratory 

direction of the passing Goldcrests at Stora Fjaderagg 
seems to be more uniform than at bird observatories in 
southern Sweden. According to the few controls of ringed 
birds at Stora Fjaderagg, the source area for Goldcrests 
passing Stora Fjaderagg seems to be on the east side of the 
northern part of the Baltic sea. 
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Inledning 

Kungsfageln ar i den nordliga delen av sitt 
utbredningsomrade overvagande en flyttfagel, med­
an andelen stannfaglar okar soderut (Hilden 1982). 
Historiskt sett har ringmarkningen av kungsfaglar i 
Sverige fdimst varit koneentrerad tilllandets sodra 
delar, dar den huvudsakliga fangsten har gjorts vid 
landets stOrre fagelstationer sasom Ottenby oeh Fal­
sterbo. Kungsfaglarnas flyttningsmonster oeh tidta­
bell i flyttningens initialskede i norra Sverige ar 
dmor daligt kanda. En stor del av kungsfaglarna ar 
relativt sett langflyttare oeh tillryggalagger ytterli­
gare 1500-2000 km efter det att de passerat Stora 
Fjaderagg innan vinterkvarteren fillS. N ordliga kungs­
fagelpopulationers flyttning har med andra ord "av­
lasts" vid t ex fagelstationema i sodra Sverige, sedan 
en betydande del av flyttstraekan redan avverkats. 
Den har uppsatsen har for avsikt aU utifran ring mark­
ningsmaterial fran Stora Fjaderagg fagelstation un­
der aren 1985-92 belysa nagot om nordliga kungs­
fagelpopulationers hostflyttning. 

Material och metoder 

Stora Fjaderagg (63°49'N, 21°00'E) ar den mest 
nordostligt belagna on i Holmoarkipelagen. Avstan-

det over K varken, mellan Holmogadd till Valsorama 
pa finska sidan, ar endast ea 26 km. 

Pa Stora Fjaderagg har ringmarkningsverksamhet 
bedrivits sedan 1984. Under det fOrsta verksamhets­
aret var ringmarkningen dock sa sporadisk att de 184 
kungsfaglar som marktes detta ar ej inkluderats i 
denna analys. 

Kungsfageln ar den art som dominerar i fangsten 
under hosten oeh den utgor 39% av den total a 
hostfangsten. Under hostsasongema 1985-92 har 
totalt 18 520 kungsfaglar ringmarkts pa Stora Fja­
deragg. Daglig fangst har i allmanhet bedrivits fran 
boIjan av augusti till manadsskiftet oktober/novem­
ber. ken 1985-86 borjade dock verksamheten fOrst 
i mitten av augusti. Luekor i verksamheten av bety­
delse (>2 dygn) har endast intraffat 1985 den 2-6 
september samt 1987 den 26 september-l oktober 
oeh 14-19 oktober. Framst 1987 ars markvolym har 
sannolikt paverkats av avbrotten. Vegetation pa Stora 
Fjaderagg domineras av krakrishedar med utspridda 
grandungar oeh ens taka omraden med samman­
hangande granskog. 

Fangsten har utfOrts med ea 30 markbundna 
slOjnat. Samtidigt som nathissar installerades, en 
vardera 1990 oeh 1991, avveeklades flera perifera 

15 



natplatser. Detta gor att det total a antalet nattimmar 
har varit nagorIunda konstant. Standardisering av 
markrutiner, nattider oeh natplatser har efterstravats 
fOr att erhalla jarnforbara resultat mellan aren. 

Kons- oeh aldersbestamning av de fangade kungs­
faglarna har grundats pa hjassfjadrarnas farg respek­
tive formen pa stjartpennornas spetsar (Svensson 
1984). I denna bearbetning har materialet inte upp­
delats i aIdersklasser, eftersom fangsten nastan helt 
domineras av ungfaglar. Av de 96% som alders be­
stamts var 98% arsungar. 

Straekperiodens langd har definierats som antalet 
dagar under vilket huvuddelen (90%) av fangsten 
skett. De fOrsta respektive sista 5 proeenten av de 
fangade kungsfaglarna har da uteslutits . 

Medelriktning for kungsfaglar som ringmarkts 
vid Stora Fjaderagg oeh aterfunnits dels under sam­
rna host (15 aug-IS nov) oeh dels pafoljande vinter 
(16 nov-feb) har beraknats utifran ortodroma grader 
enligt Batsehelet (1981) . 

Flyttriktning har sammanstallts for 215 kungsfag­
lar ringmarkta i Sverige, vilka aterfunnits under 
samma host som markningen skett (15 aug-IS nov) 
<iren 1972-92. Totalt har 86 kungsfaglar aterfunnits 
i riktning 0-180°. Proeentuella andelen inom resp. 
region visas i Fig. 5. Individer med kortare flytt­
straeka an 10 km har inte ingatt i analysen (kalla: 
Ringmarkningseen tral en, S toekho 1m). 

Resultat 

Fangstvolym oehflyttningsforlopp 

Tabell 1 visar att antalet fangade kungsfaglar pa 
Stora Fjaderagg varierar hogst avsevart mellan olika 
ar. Skillnaden ar ea 13 ganger mellan den lagsta 

Tabell 1. Antalet kungsfaglar ringmarkta per manad pa 
Stora Fjaderagg under perioden 1985-92. 

The number of Golderests ringed at Stora Fjiideriigg 
Bird Observatory during the period 1985-92. 

Ar Aug Sep Okt Nov Totalt 
Year Aug Sep Okt Nov Total 

1985 2 303 422 0 729 
1986 3 816 429 0 1248 
1987 0 132 269 0 401 
1988 45 1150 760 0 1955 
1989 118 3502 1483 0 5103 
1990 591 2463 561 5 3620 
1991 57 2139 1262 0 3458 
1992 184 1596 226 0 2006 
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Tabe1l2. Kungsfagelns huvudsakliga straekperiod (den 
period som inkluderar 90% av fangs ten) olika ar vid 
Stora Fjaderagg. 

The main migatory period (including 90 % of the 
trapped birds) of Golderests at Stora Fjiideriigg. 

A.r Straekperiod Antal dygn 
Year Migration period Numbers of days 

1985 10 sep-13 okt 34 
1986 3 sep-19 okt 47 
1987 12 sep-23 okt 42 
1988 7 sep-13 okt 37 
1989 5 sep-9 okt 35 
1990 24 aug-6 okt 44 
1991 11 sep-15 okt 35 
1992 31 aug-4okt 35 

respektive den hogsta hostsumman. De fOrsta kungs­
faglarna fangas vanligtvis i slutet av augusti oeh 
inledningsvis torde aven en del lokala faglar inga. 
Tabell 2 visar den huvudsakliga straekperioden 
(90%). Den ar i medeltal 39 dygn, med en arsvaria­
tion fran 34 till 47 dygn. Fig. 1 visar antalet ring­
markta faglar per pentad under var oeh en av hostar­
na 1985-92. Tabell3 visar mediandatum fOr respek­
tive ar, samt total median for aren 1985-92 baserad 
pa varje datums totalfangst. Median fOr hela perio­
den ar 22 september, med en mellanarsvariation fran 
den 13 september till den 8 oktober. Skillnaden i 
mediandatum mellan konen ar liten, oeh honornas 
genomsnittliga mediandatum (22 september) ar bara 
en dag tidigare an hanarnas (23 september). 

Tabe1l3. Mediandatum fOr honor oeh hanar av kungs­
faglar fangade pa Stora Fjaderagg. 

Median dates of female and male Golde rests trapped at 
Stora Fjiideriigg Bird Observatory. 

A.r Honor Hanar TotaH 
Year Females Males Total 

1985 50kt 50kt 50kt 
1986 24 sep 26 sep 25 sep 
1987 80kt 70kt 80kt 
1988 22 sep 24 sep 23 sep 
1989 25 sep 26 sep 25 sep 
1990 14 sep 14 sep 14sep 
1991 22 sep 24 sep 23 sep 
1992 13 sep 15 sep 14 sep 

1985-92 22 sep 23 sep 22sep 
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Fig. 1. Procentuell andel per pentad av antalet ringmiirkta kungsfaglar vid Stora Fjaderagg hostarna 1985-92. Pil markerar 
mediandatum. 

Percentage per pentade of Gold crests ringed during the autumn 1985-92. Median dates is indicateded by a arrow. 

Tabell 4: KonsfOrdelning hos kungsfaglar ringmarkta 
vid Stora Fjaderaggs fagelstation hostama 1985- 92. 

The sex ratio of GoLde rests ringed during the autumn 
1985-92. 

Ar Hanar 
Year MaLes 

1985 55,0 % 
1986 54,3 % 
1987 54,0 % 
1988 55,2 % 
1989 57,1 % 
1990 51,5 % 
1991 52,3 % 
1992 49,3 % 

1985-92 53,7 % 

Konsfordelning 

Andelen kungsfaglar som konsbestamts till hanar ar 
53,7% med en arsvariation fran 49,3 till 57 ,1 procent 
(Tabell 4). Hogsta andelen hanar noterades 1989, 
samma ar som flest kungsfaglar ringmarktes. 

Fangsten har fran resp. ar indelats i kvartiler. 
KonsfOrdelning totalt 1985-92 inom resp. kvartil 
visar att andelen hanar ar lagst i borjan av fangst­
perioden (Fig. 2; X2=25,4, df=3, p< O,OOI). 

Aterfynd och kontroller 

Hittills har 21 aterfynd av kungsfaglar ringmarkta pa 
Stora Fjaderagg rapporterats, vilket innebar att drygt 
en pa 1000 markta (0,11 %) aterfunnits . Samtliga 
aterfunna faglar var markta som ungfaglar. Tolv 
fynd (52%) ar kontrollerade av ringmarkare. Hu­
vuddelen har patraffats inom ett ar efter markningen. 
Enda undantaget ar en fagel som tva ar efter mark-
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Fig. 2. Andelen hannar av Hingsten (N= 18 055) 1985-92, per 
kvartil under hostflyttningen, K-test (p<O,OOI). 

The proportion of males during autumn migration 1985-92 
divided in quartiles, chi-square test (p<O.001). 

tillfallet kontrollerades vid den lettiska Ostersjokus­
ten, aven vid detta gang under hostflyttningen, 

Fran samma host som faglama ringmarkts har 14 
fynd rapporterats, tre aterfynd gjordes under den 
direkt fOljande vintern, deeember-februari (Fig, 3), 
I Fig, 4 redovisas tre aterfynd gjorda pafOljande var 
under mars oeh april, samt fern kungsfaglar markta 
pa annan plats vilka kontrollerats vid Stora Fjader­
agg, Av dessa ar tva markta ett resp, fern dygn 
tidigare pa Finska sidan K varken, En tredje fagel 
hade flugit norrut oeh kontrollerades pa Stora Fja­
deragg atta dygn efter ringmarkningen vid den fin-

• 

• 1 ex. (15 aug-15 nov) 
• 2 ex. " 
. - 16 nov - feb 

Fig. 3. Kungsfaglar ringmiirkta pa Stora Fjaderagg 1985-92 
och som aterfunnits samma host (e ) eller piifoljande vinter 
(- ). 

Goldcrests ringed at Stora Fjiideriigg Bird ObservatOlY and 
recovered during the ringing autumn (e ) or the following 
winter (_ ). 
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Fig. 4. Aterfynd av kungsfaglar pa varen (april, A) och hosten 
(oktober, T) tva iir efter ringmiirkningen . 
Platser (D) fOr kungsfaglar kontrollerade pa Stora Fjaderagg 
(a. ringmiirkt samma host, b. ringmarkt hosten fOre). 

Recoveries of Gold crests the following spring (April, A) and 
autumn two year after ringing at Stora Fjiideriigg (October; 
T). Ringing sites (D) of Gold crests controlled at Stora Fjiider­
iigg (a. ringed the same autumn, b. ringed the last autumn). 

ska Bottenhavskusten. De ovriga tva kontrollerna 
utgors av faglar ringmarkta under hoststraeket i 
Danmark respektive Norge oeh kontrollerade pafol­
jande host pa Stora Fjaderagg, 

Flyttningsriktning 

Medelriktning fOr aterfynden vilka gjorts under sam­
rna host som ringmarkningen utfOrts ar 230,5° oeh 
fOr aterfynden pafoljande vinter 22Y, Bade host­
oeh vinterfynden visar liten spridning (r=0,96 resp, 
r=0,99). Antalet aterfynd fran Finland resp, den 
Baltiska Ostersjokusten ar jarnforelsevis fa, trots 
hog ringmarkningsaktivitet inom detta omrade, 

Andelen hostfynd av kungsfaglar ringmarkta pa 
Stora Fjaderagg oeh senare aterfunna inom ost- resp, 
vastsektorn har jarnforts med aterfynd erhallna fran 
andra svenska fagelstationer under aren 1972-91 
(Fig, 5), Resultatet visar att andelen faglar flyttande 
mot ostsektorn ar lagst i norra Sverige (region 1, Fig, 
5) oeh som mest uttalad vid sydostra delen av ostkus­
ten (region 5, Fig, 5). 



Fig. 5. Andelen hbstmarkta kungsfaglar i 
olika regioner av Sverige som senare 
samma host (15 aug-IS nov) rort sig 
inom sektorn 1- 1800

• 

Proportion of autumn migratolY move­
ments, based on short-time recoveries, in 
the sector 1-180 0

• 

Flyttningshastighet 

Kungsfaglama kan under kort tid avverka avsevarda 
stdickor. Ett exempel pa detta ar en individ som 
ringmarktes pa Stora Fjaderagg i oktober 1991 och 
som elva dygn senare patraffades pa Brittiska oama. 
Denna fagel hade pa elva dygn tillryggalagt 1 672 
km vilket ger en mede1hastighet av 159 km/dygn. 
Det kan pa goda grunder fOrmodas att gynnsamma 
vindfOrhallanden ar orsaken till en sadan snabb 
forflyttning . Medelhastigheten (metod B, Hilden & 
Sauro1a 1982) for de fjorton kungsUtglar som ring­
markts pa Stora Fjaderagg och som aterfunnits sam­
rna host ar 56 km/dygn. 

Diskussion 

Antalet ringmarkta kungsfaglar vid Stora Fjaderagg 
olika ar varierar kraftigt, ca 13 ganger mellan lagst 
resp. hogsta notering. Detta overenstammer med 
vad svenska tage1stationer med standardiserade 
fangstbetingelser, t ex Ottenby och Falsterbo (10 
resp. 15 ganger) uppvisar under tidsperioden 1985-
90 (Karlsson et al. 1991 , Petterson 1991). De stora 
mellanarsfluktuationema torde i stort spegla kungs­
fagelpopulationens forandringar i norra Europa och 
variationema i fangs ten vid fagelstationema korre-

0 
1-180 

0% 

27% 

41 % 

47% 

49% 

6 39 % 

7 47% 

lerar framst med temperaturforhallanden i vinter­
kvarteren. En kall vinter ger hog vinterdodlighet 
och laga fangstsiffror pafOljande host (Karlsson 
1980). 

Den genomsnittliga strackperioden pa 39 dagar 
som erhallits vid Stora Fjaderagg ar i samma stor­
leksordning som den pa 40 dagar som erhallits vid 
Falsterbo (Karlsson 1980). 

Det har tidigare visats att andelen hanar okar 
signifIkant de ar da manga kungsfaglar fangas (Karls­
son 1980). Sa var aven fallet pa Stora Fjaderagg 
under topparet 1989 da andelen hanar var 57,1 % 
(Tabell 4). Lagsta andel hanar vid Stora Fjaderagg 
noterades aren med tidigt strackforlopp och median­
datum. Jamforelsevis fme hanar registreras i borjan 
av strackperioden. 

I materialet fran Stora Fjaderagg tycks vid ett 
fOrsta paseende en tidsmassig skillnad fOr flyttning­
en fOreligga mellan konen. Mediandatum for passa­
gen av hanar ar ett dygn senare an fOr honor (Tabell 
3) . En sadan tagordning beskriven fOr ett flertal 
andra fagelarter. 

En tankbar fOrklaring till den laga andelen kons­
bestamda hanar i borjan av stracksasongen kan vara 
att vissa hanar vid denna tidpunkt annu ar outfargade 
och darfor felbestamts till honor. Att ett sadant 
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metodfel kan fOreligga vid analys av kungsfaglarnas 
hostflyttning har havdats av Ehrenroth oeh Lundin 
(1976). Resultaten fran andra studier betraffande 
eventuell tagordning ar motsagelsefulla. Vid en un­
dersokning av kungsfaglar insamlade som fyrfall i 
Danmark fann Osterlof (1966) att hanarna passerade 
fore honorna medan Karlsson (1980) utifran 
ringmarkningsmaterial fran Falsterbo konstaterade 
det omvanda. I en norsk studie av Lifjeld (1982) 
noterades ingen tidsskillnad i passagen mellan ko­
nen. 

Det saknas annu aterfynd under haekningstid som 
skulle kunna ge en direkt indikation pa var rekryte­
ringsornradet ligger fOr de kungsfaglar som passerar 
Stora Fjaderagg. Flera indieier pekar pa att rekryte­
ringsornradena bor sokas osterut. A yen observatio­
ner av instraekande kungsfaglar under hostdagarnas 
morgontimmar stoder detta. Att rekryteringsornra­
det ligger oster om Stora Fjaderagg styrks aven av 
den nast intill entydiga aterfyndsriktningen mot syd­
vast samt av korttidskontroller gjorda pa Stora Fja­
deragg av kungsfaglar markta pa finska sidan av 
Kvarken. 

Saval host- som vinteraterfynden av kungsfaglar 
ringmarkta vid Stora Fjaderagg visar en patallande 
liten spridningjarnfort med aterfynd av kungsfaglar 
ringmarkta pa sydligare belagna svenska fagelsta­
tioner, t ex Hartso-Enskar (Pettersson & Wahlen 
1976). Denna skillnad kan avspegla att upptagning­
sornradet ar enhetligare fOr de kungsfaglar som 
passerar Stora FjaderaggjamfOrt med de populatio­
ner som beror mer sydligt belagna fagelstationer. 
Sydostliga rorelser ar ett karaktaristiskt inslag vid de 
sydskandinaviska fagelstationerna (Hanssen 1981). 
Bland de kungsfaglar som passerar Stora Fjaderagg 
oeh angransande delar av Norrlandskusten (region 
1-2, Fig. 5) tyeks daremot andelen sydostflyttare 
vara lag. Skillnaden i andelen sydostliga rorelser 
mellan Stora Fjaderagg oeh stationer langre soderut 
kan tolkas som att kungsfaglar, med sannolikt 
rekryteringsornrade i vastra Skandinavien, i storre 
utstraekning ingar i fangsten vid sydliga fagelstatio­
nero 

Kungsfageln med sin ringa storlek utsatts sanno­
likt fOr stora risker vid flyttningar over storre vatten. 
Vinddrift kan vara en bidragande orsak till den okade 
spridningen av aterfynden fran fagelstationerna vid 
Ostersjokusten Ufr Gezelius & Hedenstrom 1988), 
sarskilt vid utsatta platser som t ex Sundre pa sodra 
Gotland (region 4, Fig. 5) oeh vid Ottenby (region 5, 
Fig. 5). Vinddrivna faglarna over K varken (region 
1), liksom inom region 2 oeh 7, har troligen battre 
fOrutsattningar att korrigera eventuell kursavvikelse 
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p g a narliggande kuster eller omgivande land. Trots 
ett sannolikt inslag av vinddrift vilket kan paverka 
spridningsmonstret av flyttande kungsfaglar inom 
vissa regioner, fOrefaller sodra Skandinavien utgora 
en motesplats fOr kungsfaglar med flyttriktning mot 
sydvast resp. populationer med flyttriktning mot 
sydost. 

Bada de kungsfaglar fran Stora Fjaderagg som 
rapporterats fran Brittiska oarna ar hanar. Detta 
fOrefaller inte vara en ren slump utan stader ytterli­
gare den iakttagelse Saurola (1978) gjorde vid en 
sammanstallning av brittiska aterfynd av kungsfag­
lar markta i Finland, dar samtliga sju aterfynd utgjor­
des av hanar. En mojlig fOrklaring till detta tror vi 
kan vara att hanama med sin nagot storre storlek ar 
battre rustade an honorna att klara langa strapatsrika 
flygningar over oppet hay. 

Medelhastigheten pa 56 krn/dygn, som erhallits 
fran 14 aterfynd, ar nagot hogre an de berakningar 
som Hilden & Saurola (1982) oeh Ellegren (1993) 
gjort pa aterfynden av finska (46 krnJdygn, n=61) 
resp. svenska (47 krn/dygn, n=154) hostflyttande 
kungsfaglar. En annan metod fOr att berakna flytt­
hastigheten ar att utnyttja skillnaden i mediandatum 
mellan tva platser (se Ellegren 1990). Med ledning 
av avstandet mellan platserna kan ett matt erhallas pa 
hur snabbt populationen som helhet fOrflyttar sig. 
Mediandatum vid Stora Fjaderagg (22 september) 
kanjarnforas med motsvarande vid Falsterbo som ar 
14 oktober (Karlsson et al. 1991). En berakning av 
flytthastigheten utefter en sydvastlig flyttlinje, fran 
Stora Fjaderagg till Falsterbo, ger da en mede1has­
tighet av 47 krn/dygn. Troligen ar detta yarde ett mer 
representativt matt pa kungsfagelpopulationens 
flyttrorelse oeh som dessutom val overensstamrner 
med de resultat som erhallits fran starre ater­
fyndsmaterial. 

Tack 

Ett stort taek till alIa vilka under aren arbetat med 
ringmarkningen pa Stora Fjaderagg. Taek till Linus 
Andersson, Borje Dahlen oeh Thord Fransson fOr 
vardefulla komrnentarer till manu set. GustafEgnell 
oeh Torbjorn Johansson har varit till stor hjalp vid 
databearbetningen samt Bo Sallstrom vid Ringmark­
ningseentralen fOr hjalp med datauppgifter av kungs­
fagelaterfynd. 

Meddelande nr 12 fran Stora Fj aderaggs fagelstation. 
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Summary 

Autumn migration of the Goldcrest Regulus regulus 
at Stora Fjaderagg 

In the northern part of it's breeding range the Gold­
crest (Regulus regulus) is primarily a migratory bird, 
while the proportion of non-migratory birds increas­
es further south (Hilden 1982). In Sweden most 
Goldcrests have been ringed in the southern part of 
the country. Therefore, the knowledge of source 
areas and wintering areas for the northern popula­
tions of the Goldcrest and e.g. time table, sex ratio 
during the initial part of the migration, is poor. The 
aim of this study was to analyse the results achived 
from the ringing of Goldcrest at Stora Fjadedigg 

Bird Observatory (63 °49'N, 21°00'E), in northern 
Sweden, during the period 1985 to 1992. 

The Goldcrest is the most numerous species among 
the birds ringed at Stora Fjaderagg during the au­
tumn, and during eight successive autumns a total of 
18 520 Goldcrests were ringed. The proportion of 
first year birds was 98 percent. The mean migratory 
period over these years was 39 days (Table 2) as 
compared to 41 days at Falsterbo Bird Observatory 
in southern Sweden. The number of Goldcrests 
ringed during autumn showed a considerable varia­
tion between years, differing by a factor of 13 times 
between the lowest and the highest number trapped. 
This is in line with data from Falsterbo and Ottenby 
Bird Observatories. 

The proportion of the males where highest (57.1 %) 
in 1989 when also the haighest ringing number was 
achieved. On the other hand the lowest proportions 
of males were recorded in years with early median 
dates. The proportion of the males increased during 
the migration season. In the first qvartiles 49.5% 
were males, and 56.5% were males in the last qvar­
tiles (Fig. 2). 

We found a time difference in the passage for 
males and females of only 1 days (Table 3). 

There were 21 reported recoveries, (0.11 %) until 
1992. Recoveries from the same autumn of ringing 
(N=14) or from the following winter (N=3) were in 
a direction of south-southwest (mean 230.5° r=0.96 
and 225° r=0.99). Both distance and direction were 
estimated according to the orthodrome. In spite of 
high ringing activity in Finland and the Baltic states, 
there were relatively few short time recoveries of 
Goldcrests ringed at Stora Fjaderagg reported from 
these areas (Fig. 3). 

According to observations of migrating Gold­
crests and the few short time controls of ringed birds 
made on Stora Fjaderagg (Fig. 4), the source areas 
for the Goldcrest population passing Stora Fjaderagg 
seems to be on the eastern side of the northern part 
of the Baltic sea. 

The proportion of recoveries reported in the west 
or in the east sector from bird observatories located 
in the southern part of Sweden was compared with 
recoveries from Stora Fjaderagg. The proportion of 
movements directed eastward increased further south. 
At Stora Fjaderagg all recoveries were directed to 
the west, while at bird observatories located in the 
southern part of Sweden it was almost equal propor­
tions in east and the west sectors. This indicates that 
the population of Gold crests passing Stora Fjaderagg 
is more uniform than at Bird observatories further 
south. 
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Both recoveries from the British isles were males. 
This is in agreement with the observation that all 
seven British recoveries of Goldcrests from Finland 
were males (Saurola 1978). A possible explanation 
could be that males, with their larger body size, are 
more adapted to long flights over the sea. 

One bird ringed in October 1991 was found eleven 
days later in Great Britain at a distance of 1 672 km 
from Stora Fjaderagg, which gives an individual 
migration speed of 159 km/day. The mean speed for 
14 recoveries was, according to the distance and the 
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time elapsed from the ringing at Stora Fjaderagg, 56 
km/day. However, if the migration speed was calcu­
lated from the movement of the whole population, 
defined as the difference of the median dates be­
tween Stora Fjaderagg and Falsterbo Bird Observa­
tory, the speed was 47 km/day. Calculations based 
on the differences in median dates at two ringing 
sites probably give a more reliable value of the 
migration speed than if calculated from a few short 
time recoveries. 
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Samhackande vadare pa strandangar i sydvastra Sverige: 
Predationsskydd eller habitatvaI? 

LARS-AKE FLODIN, HENRY HIRSIMAKI & LARS-GORAN NOREN 

Abstract -----------------
It has been observed that non-aggressive waders breed 
close to aggressive waders because of the predator protec­
tion that the latter may provide. We studied the associa­
tion, breeding success, and habitat selection of three non­
aggressive species (Tringa totanus, Calidris alpina schin­
zii and Philomachus pugnax) in an area where two aggres­
sive species (Vanellus vanellus and Limosa limosa) also 
bred. We analysed four predictions that ought to be valid 
for the non-aggressive species if they obtained protection 
by breeding close to the aggressive ones: they would (l) 
breed at the same time, (2) prefer to breed within the 
territories of the aggressive species, (3) show higher breed-

ing success within than outside the territories of the ag­
gressive species, and (4) not differ from the qggressive 
species in habitat selection. We found no support for any 
of the predictions. Instead we found that the non-aggres­
sive species selected higher vegetation for their nest sites. 
Thus, the better nest protection of higher vegetation was 
more important than predator protection given by the 
aggressive species. 
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Inledning 

De vadare som haekar pa sydsvenska strandangar 
kan delas in i tva grupper vad galler strategier att 
skydda boplatsen mot predatorer. Det finns dels 
aggressiva arter, Lex. tofsvipa Vanellus vanellus oeh 
rodspov Limosa limosa, som aktivt fOrsvarar sin 
boplats oeh genom attacker fOrsoker jaga bort poten­
tiella predatorer. Deras bon ligger oftast oppet oeh ar 
latta att upptaeka pa langt hall. Dessutom finns det 
arter som inte aktivt forsvarar sina bon eller ungar, 
Lex rodbena Tringa totanus, sydlig karrsnappa 
Calidris alpina schinzii oeh brushane Philomachus 
pugnax. Dessa plaeerar ofta sina bon i hogre vegeta­
tion. 

Manga ieke-aggressiva fagelarter plaeerar sina 
bon inom aggressiva arters revir. Pa detta satt kan de 
ieke-aggressiva dra nytta av de aggressivas formaga 
att aktivt halla predatorer pa avstand. Andfaglar 
haekar Lex. ofta i mas- oeh trutkolonier for att fa 
battre predatorskydd (Lex. Bengtson 1972, Gotmark 
& Ahlund 1988). Pa samma satt menar Kvreme 
(1973), Dyrez et al. (1981) oeh Larsen & Moldsvor 
(1992) att aven ieke-aggressiva vadare aktivt uppso-

ker oeh plaeerar sina bon inom aggressiva arters 
forsvarsomrade, vilket skulle ge ett okat skydd mot 
predatorer oeh darmed en battre haekningsfram­
gang. Samma fOrklaring ger Eriksson & Gotmark 
(1982) till de hogre tathetema av tattingar inom 
jarnfort med utanfOr tofsviperevir pa myrar. Dessa 
slutsatser stods av studier som visat att rodbenor som 
haekade nara tofsvipebon hade dub belt sa hog klaek­
ningsfrekvens som individer som haekade langre 
ifran tofsvipor (Cramp & Simmons 1982). Experi­
mentella studier dar konstgjorda reden utplaeerades 
inom oeh utanfOr aggressiva arters revir har oeksa 
visat att predationen ar lagre i narheten av aggressi­
va arters bon (Goransson et al. 1975, Gotmark & 
Ahlund 1988). 

Om ieke-aggressiva arter far ett battre predator­
skydd da de haekar inom aggressiva arters fOrsvars­
omrade an om de haekar utanfOr kan man fOrvanta 
sig foljande: 

1. Haekning sker tidsmassigt nastan synkront fOr 
de tva gruppema. De aggressiva maste finnas pa 
plats nar de ieke-aggressiva etablerar sig. 
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2. Proportionellt sett fier par icke-aggressiva arter 
hackar innanfOr an utanfOr de aggressiva artemas 
fOrsvarsomnlde. 

3. De par av icke-aggressiva arter som hackar nara 
de aggressiva har battre hackningsresultat an de som 
hackar langre ifrfm. 

4. Habitatvalet ar underordnat narheten till de 
aggressiva artema, vilket bor innebara att skillnader­
na i vegetationshojd mellan de stall en dar aggressiva 
och icke-agressiva arter valjer att lagga sina bon ar 
sma. Detta galler under fOrutsattning att vegetatio­
nen inte ar mosaikartat uppdelad i sma ytor. 

I denna studie testas dessa hypoteser genom ana­
lyser av boplatsval, hackningssynkronisering och 
klackningsframgang hos fern sarnhackande vadarar­
ter, tva aggressiva (tofsvipa och rodspov) och tre 
icke-aggressiva (rodbena, karrsnappa och brus­
hane). 

Undersokningsomrade oeh metoder 

Studien utfOrdes fran mitten av april till slutet av juni 
19860ch 1987 inom Getterons Naturreservat. Re­
servatet ar drygt 350 ha stort och ar belaget pa 
svenska vastkusten vid mynningen av Himlean norr 
om Varberg. Arealen ar i grova drag uppdelad pa 

N 

r 

FlygHilt 
Air strip 

Fig 1. Getterons naturreservat, 
undersokningsomradet prickat. 

Getterons nature reserve, 
study area dotted. 

24 

klarvatten (l03 ha), bladvass och say (Phragmites 
australis, Scirpus maritimus och S. tabernaemonta­
ni; 41 ha), grasmark (170 ha),jordbruksmark(26 ha) 
och ovrig mark (10 ha). Vadarstudiema utfOrdes pa 
de drygt 20 ha stora grasmarkema i reservatets 
sydvastra del (Fig 1). Har karterades vegetationen 
enligt den uppdelning som fOrordas av Nordiska 
Ministerradet (1984). Till stOrsta delen bestar angs­
vegetationen av enhetlig salttag-rodsvingeltyp (fun­
cus gerardii-Festuca rubra) med inslag av agnsav­
krypvenstyp (Elocharis uniglumis-Agrostis stoloni­
fera) i de fuktigaste delama. Ornradet genornkorsas 
av ett par, nagot hogre belagna, "asar" med vad som 
narmast kan betecknas som ang av tuvtateltyp 
(Deschampsia caespitosa). Vid tiden fOr studien var 
tuvigheten pa angen enhetligt lag (> 10 tuvorll 0 m2

) 

och ornradet betades av kvigor med en intensitet av 
2 djur/ha, vilket innebar att grassvalen var kort­
betad. 



Bon av rodspov oeh tofsvipa lokaliserades genom 
att vi pa avstand observerade ruvande faglar. For att 
uppHieka bon av ovriga arter genomsoktes omradet 
a yen till fots oeh ru vande faglar stOttes. S amtliga bon 
kontrollerades varannan eller var tredje dag. Narva­
ron av ungar i narheten av boet eller sma skalfrag­
ment i botten av bobalen ansags vara kriterier pa att 
klaekning skett (Beintema & Miiskens 1987). 

Vegetationshojden runt bona mattes med hjalp av 
em-graderade skarmar, som plaeerades pa avstan­
den 0,5, 1,0 oeh 3,0 meter fran boet i de fyra 
huvudvaderstreeken. Skarmama fotograferades med 
diafilm. Bildema projieerades sedan upp oeh vege­
tationens medelhojd avlastes till narmaste em. Totalt 
mattes alltsa vegetationshojden i 12 punkter runt 
varje boo Metoden finns utfOrligt beskriven i Flodin 
et al. (1990). For att fa ett matt pa medelvegetations­
hojden inom hela provytan slumpades 48 punkter ut, 
oeh i dessa gjordes matningar av vegetationshojden 
pa samma satt som beskrivits ovan. Nar vi analyse­
rade vegetationshojden vid de olika artemas bon tog 
vi aven med data fOr 19 bon fran 1985. Den genom­
snittliga vegetationshojden skiljde sig inte mellan 
1985 oeh 1986-87 (z=-1,34; P=0,18; Wilcoxons 
test fOr tva oberoende grupper). 

Andelen forstOrda bon har beraknats pa tva satt. 
Orsaken till bofOrlustema har beraknats i proeent 
medan predationsfrekvensen har beraknats som dag­
lig booverlevnad (S) enligt (Mayfield 1961, 1975). 
Eftersom det i detta sammanhang ar predationsris­
ken som ar intressant medtogs endast bon som 
forlorats genom predation oeh bon som klaekt i 
dessa berakningar. Bopredationen (P) beraknades 
som I-S. Med denna metod kompenseras for att bon 
patraffas i olika stadier av agglaggnings- oeh ruv­
ningsperioden (se Mayfield 1961, 1975). 

For att kunna berakna agglaggnings- oeh ruv­
ningstidens langd har fOljande antal dagar, vilka 

hamtats fran Cramp & Simmons (1982), adderats till 
den kanda tidpunkten for agglaggningens start: for 
tofsvipa 6 dagars agglaggning oeh 27 dagars ruv­
ning, for rodspov 6 respektive 23, fOr rodbena 6 
respektive 24, fOr karrsnappa 6 respektive 22 oeh for 
brushane 5 dagars agglaggning oeh 22 dagars ruv­
ning. Starten fOr agglaggningen beraknades som 
medelvardet for starten av fOrstakullar. 

Tofsvipomas aktionsradie fOr anti-predatorbete­
ende sattes till 50 meter pa grundval av de 40-60 
meter som anges av Elliot (1985). Rodspov angriper 
fiskmas Larus canus oeh kraka Corvus corone pa ett 
genomsnittligt avstand av 43 meter fran boet (Glutz 
et al. 1977).50 m har darfor anvants som matt aven 
pa rodspovens forsvarsomrade . 

Resultat 

Vegetationshojd 

Tofsvipa oeh rodspov (aggressiva) valde boplatser 
dar vegetationen var myeket lag, i genomsnitt 5,0 em 
(s=2,2). Karrsnappa, brushane oeh rodbena (ieke­
aggressiva) lade sina bon dar vaxtligheten var hogre 
(5<=8,5, s=3,6). Vegetationshojden fOr de enskilda 
artema visas i Tabelli. Skillnaden i vegetationshojd 
vid de bada gruppemas boplatser var statistiskt sig­
nifikant (z=6,08, P<O,OOI, Wilcoxons test fOr tva 
oberoende grupper). loom respektive grupp fanns 
doekinga signifikanta skilInader (aggressiva: z=0,81, 
P>0,05, ieke aggressiva: X2=0,86, P>0,05, df=2, 
Kruskal-Wallis varianstest, se Tabell 1). Vid jamfo­
relse mellan hela omradet oeh de olika artemas 
boplatser var det bara runt rodbenans bon som 
vegetationshojden var signifikant skiljd fran de slum­
pade punktema (z=3,12, P<O,OI, se Tab ell 1). Vege­
tationshojden 0,5, 1,0 oeh 3,0 meter fran bona skilj­
de sig inte signifikant yare sig fOr de aggressiva 
(Flodin et al.1990) eller de ieke-aggressiva artema 

Tabell 1. Vegetationshojder vid de olika vadarartemas bon inom studieomradet. 

Height a/vegetation at the nests 0/ the different species in the study area. 

Art 
Species 

Tofsvipa Lapwing 
Rodspov Black-tailed Godwit 
Karrsnappa Dunlin 
Rodbena Redshank 
Brushane Ruff 
Slumppunkter Random points 
Medelvarde alla bon Mean all nests 

Vegetationshojd (em) 
Height a/vegetation 

medel mean S 

4,9 
5,5 
7,8 
8,5 
9,1 
6,2 
6,6 

2,1 
2,6 
3,8 
3,6 
2,0 
2,9 
2,8 

Antal bon 
No. a/nests 

60 
16 
11 
52 

3 
48 

142 
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Tabell 2. Ruvningsperioder for vadare haekande inom studieomradet 1986-87 (endast par med kand start fOr 
ruvning) 

Incubation periods of waders breeding in the study area in 1986-87 (only pairs with known start in incubation). 

1986 1987 
Art Antal bon Genomsnittlig Antal bon Genomsnittiig 

ruvningstid ruvningstid 
Species No. of nests Average incubation No. of nests Average incubation 

Tofsvipa Lapwing 18 
Karrsnappa Dunlin 4 
Brushane Ruff 1 
Rodspov Black-tailed Godwit 4 
Rodbena Redshank 16 

(X2=0,07, P=0,97, df=2, Kruskal-Wallis varianstest), 
vilket visar att vegetationen ej var mosaikartad inom 
provytan (se inledningen). Hojdskillnaderna mellan 
artgrupperna kan fOrefalla sma, men dessa fa eenti­
metrar speglar skiilnaden mellan att boet lag pa 
kortbetad grassval oeh i omraden dar lagre tuvor 
med fjolarsgdis fanns kvar. 

Ruvningsperiod 

Den genomsnittliga ruvningsperioden for forstakul­
lar hos respektive art redovisas i Tabell 2. Tofsvipa 
oeh rodspov paborjade ruvningen tidigast, medan 
de senaste var brushane oeh rodbena. Tofsviporna 
hade i stort sett klaekt nar dessa bada arter paborjade 
ruvningen. bverlappet mellan tofsvipa oeh karr­
snappa var i medeltal en veeka. 

Ruvningstiden for karrsnappa, rodbena Cleh brus­
hane sammanfoll alltsa endast i ringa grad med 
tofsvipans (Tabell 2). Ornlaggningar av tofsvipor 
som fatt sina aggkullar forstOrda gjorde att vis sa 
tofsviperevir fanns kvar aven efter tiden for klaek­
ning av tofsvipornas fOrstakullar. For rodbena inne­
bar detta att en fjardedel av agglaggnings- oeh ruv-

period period 

26/4-23/5 16 20/4-17/5 
14/5- 5/6 5 21/5-12/6 
21/5-12/6 1 6/6-28/6 
2/5-25/5 4 3/5-25/5 

24/5-18/6 19 18/5- 12/6 

ningstiden lag inom tofsvipornas ruvningstid. Mot­
svarande varden fOr karrsnappa oeh brushane var 
drygt en tredjedel, respektive inget aIls (Tab ell 3). 
Rodspov var i detta avseende av rnindre betydelse. 
Beroende pa plaeeringen i undersokningsornradet 
sammanfOll endast tre ruvningsdygn fOr rodbena 
med rodspov oeh ingenting fOr de ovriga arterna. 
Betydelsen av rodspovens narvaro fOr de ieke-ag­
gressiva vadarnas haekningsframgang analyseras 
darfor inte ytterligare. 

Eftersom gruppernas agglaggnings- oeh ru vnings­
perioder i myeket liten utstraekning sammanfOll 
tidsmassigt fanns ingen moj lighet att narmare anal y­
sera om proportionellt fIer av de ieke-aggressiva 
vadarna haekade inom de aggressivas fOrsvarsornra­
de (fOrutsagelse 2). 

Booverlevnad 

Under 1986 oeh 1987 registrerades paborjad agg­
laggning eller ruvning i 120 bon, oeh i 79 av dessa 
klaektes ungar. Andelen bon som fOrlorades genom 
predation var 61 %. bvriga bon forlorades pa grund 
av trampskador orsakade av betesd j ur (15 %), drank-

Tabe1l3. Andel (%) av agglaggnings- oeh ruvningstiden for de ieke-aggressiva arterna inom tofsvipors aktionsradie 
fOr anti-predatorbeteende (endast par med kand start fOr ruvning) 

Proportion (%) of lay"ing and incubation time allocated to anti-predation behaviour by the non-aggressive species 
within the action radius of Lapwings (only pairs with known start of incubation). 

Art Rodbena Karrsnappa Brushane 
Species Redshank Dunlin Ruff 

1986 24,4 (n=16) 28,9 (n=4) o (n=l) 
1987 26,3 (n=19) 38,8 (n=5) o (n=l) 
Medel mean 1986-1987 25,4 (n=35) 33,8 (n=9) o (n=2) 
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Tabell 4. AlIa bofOrluster hos vadare hackande inom studieomnlde. 

All nest losses o/waders breeding in the study area. 

Rovade Drankta Trampade Overgivna Totalt 
Depredated Flooded Trampled Deserted 

Art Species 86 87 86 87 86 87 86 87 86 87 

Tofsvipa Lapwing 4 12 3 2 10 14 
Klirrsnappa Dunlin 1 2 2 
Brushane Ruff 1 
Rodspov Black-tailed Godwit 3 3 
Rodbena Redshank 3 2 1 1 2 4 5 
Totalt 8 17 3 3 3 3 3 17 24 

Tab ell 5. Bopredation hos vadare korrigerad enligt Mayfield (1961 ,1975). 

Nest predation corrected according to Mayfield (1961, 1975). 

1986 1987 Bada aren 
Both years 

Art Species P A(%) n P A(%) n P A(%) n 

Tofsvipa Lapwing 21 17 24 48 40 30 36 30 54 
Klirrsnappa Dunlin 72 33 3 0 0 3 28 17 6 
Brushane Ruff 0 0 0 1 0 0 1 
Rodspov Black-tailed Godwit 0 0 4 82 75 4 44 38 8 
Rodbena Redshank 25 17 18 17 10 17 21 15 35 
Totalt 24 16 49 38 31 55 31 24 104 

P =Predation Predation rate. 
A=Andel av bona som rovats Proportion o/nests depredated. 
n =antal bon no. o/nests. 

ning till fOljd av hogt vattenstand (10 %) samt at't 
bona overgavs (15 %, Tabe1l4). Av 70 rodspov- och 
tofsvipebon rovades 19 (27 %, Tabell 4). Hos de 
arter som doljer sina bon (karrsnappa, brushane och 
rodbena) var predationen lagre. Av 50 bon rovades 
endast sex (12 %, Tabell 4). Skillnaden mellan 
grupperna var dock ej signifikant (X2=3,34, df= 1, 
P>0,05, x2-test). 

Predationen bediknad enligtMayfield (1961, 1975) 
var i genomsnitt 31 % under 1986 oeh 1987 (Tab ell 
5). Skillnaden i bopredation mellan arterna var bety­
dande. Endast 21 % av rodbenebona rovades medan 
motsvarande siffror fOr rodspov oeh tofsvipa var 44 
respektive 36 %. Bopredationen var myeket hogre 
1987 jarnfort med fOregaende ar. Okningen ater­
fanns helt hos de aggressiva arterna (Tabell 5). 

I Tabell 6 anges antalet bon av de ieke-aggressiva 
arterna som plaeerats inom, respektive utanfor tofs­
vipepars potentiella fOrsvaromrade. Vi fann ingen 
signifikant skillnad mellan andelen rovade bon av 

"ieke-aggressiva vadare som haekade inom, respekti­
ve utanfOr tofsvipornas fOrsvarsomraden (X2=1,28, 
df=l, P>0,05, x2-test, Tabell 6). 

Diskussion 

Flera studier har visat att fagelarter som inte fOrmar 
avhysa predatorer genom aggressivt beteende nar 
battre haekningsresultat om de plaeerar sina bon 
inom aggressiva arters revir (t.ex.Bengtson 1972, 
Goransson et.al 1975, Cramp & Simmons 1982, 
Gotmark & Ahlund 1988). Resultaten i denna studie 
gay inget stOd fOr att arter som aktivt fOrsvarar sin 
boplats utnyttjas som skydd mot predatorer eftersom 
ingen av de tre forutsagelserna som kunde analyse­
ras bekraftades. 

For det fOrsta var haekningen fOr de tva grupperna 
inte synkron. De aggressiva arterna haekade betyd­
ligt tidigare an de ieke-aggressiva, oeh frarnfor alIt 
rodspovama men aven tofsviporna hade klackt nar 
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Tabell 6. Antalet bon i oeh utanfOr aktiva tofsviperevir. Antalet avser bon dar agglaggningen paborjats innan 
vipbona var klaekta. Siffran inom parantes anger antalet rovade bon. 

No. of nests within and outside active territories of Lapwings. The numbers refer to nests where laying started 
before hatching of the Lapwing eggs. The figures within parentheses give the number of depredated nests. 

Art Rodbena Karrsnappa Brushane Totalt 
Species Redshank Dunlin Ruff 

inom utan inom utan inom utan inom utan 

1986 9 10 3 
(2) (1) (1) 

1987 12 8 3 
(2) (0) (0) 

TotaIt 21 18 6 
(4) (1) (1) 

de ovriga artema paborjade sin ruvning. Efter klaek­
ningen lamnade tofsvipoma boomradet fOr att upp­
soka vattenhallande sankor eller strandema vid den 
narbelagna grunda havsviken, dar fOdotillgangen 
var battre. Detta motsvarar en forflyUning pa 100-
200 m (Flodin et al. 1990). Liknande beteende har 
tidigare dokumenterats i Skottland av Redfern (1982), 
som aven konstaterade att boplatsvalet inte alltid 
overensstammer med ungamas krav pa fOdosoks­
omraden. Rodspov har eU liknande beteende, dar 
reviret overges efter klackningen varefter eU rorligt 
revir runt ungama forsvaras (Lind 1961). 

For det andra var predationen pa de icke-aggressi­
va artemas bon inte ltigre inom an utanfor tofsvipe­
reviren. A yen om det totala antalet rovade bon var 
lagt borde man kunna skonja en tendens tilliagre 
predation i narheten av vipbona (jmf. Tabell 6). 
Visserligen hade tofsvipoma som hackade tau inom 
den undersokta provytan battre klackningsresultat 
(Flodin et al.1990), men om detta berodde pa ett 
forbattrat forsvar mot predatorer sa hade det av allt 
aU doma ingen positiv effekt pa de icke-aggressiva 
artemas hackningsframgang. 

For det tredje var det en signifikant skillnad mel­
Ian vegetationshojden dar tofsvipomairodspovama 
och de icke-aggressiva artema hade sina bon, vilket 
indikerar att habitategenskaper var betydelsefulla 
for de icke-aggressiva artema da de valde boplats. 

Det finns fIera tankbara fOrklaringar till aU resul­
tatet av denna studie inte overensstamde med fOrut­
sagelsema och resultaten av andra studier. Nar det 
galler situationer da icke-aggressiva arter uppsoker 
aggressiva arter menar Alberico et al. (1991) aU var 
den aggressiva arten befinner sig i haekningscykeln 
ar av stor betydelse. Framfor allt rodspovama, men 
aven tofsvipoma var nastan helt klara med ruvning-
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1 0 1 12 12 
(0) (0) (0) (3) (1) 
2 0 1 15 11 

(0) (0) (0) (2) (0) 
3 0 2 27 23 

(0) (0) (0) (5) (1) 

en innan de ovriga artema hann lagga sina agg, vilket 
innebar aU rodbenor, karrsnappor oeh brushanar 
som placerat sina bon i de aggressiva artemas revir 
endast i begransad utstrackning kunde utnyuja pre­
datorskyddet fran dessa i det aktuella studieomradet. 

Typen av predator kan ocksa ha betydelse fOr 
predationsmonstret, vilket kan forklara skillnader i 
beteende mellan vadare som hackar pa olika lokaler. 
Aggressiva fagelarters boforsvar har visat sig vara 
mest effektivt mot fagelpredatorer (Wiklund 1982, 
Elliot 1985). Mot marklevande predatorer kan effek­
ten vara motsatt med okad sarbarhet till fOljd (Larsen 
& Moldsvor 1992). Da de fiesta bofOrlustema 
skedde naUetid kunde predation bara iakttagas vid 
eU fatal tillfallen inom studieomradet. Predatoms art 
har ej heller sakert kunnat bestammas, men fynd av 
krossade aggskal med bitmarken tyder pa aU det var 
eU daggdjur (Green et al. 1987), troligen mink eller 
grayling, som forekom inom omradet under studien 
(egna obs.) 

Ett baUre hackningsresultat i narheten av aggres­
siva arter ar saledes inte alltid en sjalvklarhet. Ge­
nom aggressiva faglars hogljudda och iogonfallande 
avledningsbeteenden och attacker kan dessutom bop­
redatorers intresse vackas, med okad predation aven 
pa narliggande bon som resultat. Ett beteende dar 
bona sprids ut kan diirfor vara mer gynnsamt pa vissa 
lokaler (t.ex. Tinbergen et al.1967, Page et al.1983). 
For rodbena, karrsnappa och brushane kan i sa fall 
det basta boplatsvalet inom det aktuella studieomra­
det vara en avvagning mellan vinsten av ett okat 
predatorskydd och kostnadema fOr tathetsberoende 
predation. 

SammanfaUningsvis gay denna studie inte nagot 
stOd fOr aU vadararter som inte aktivt fOrsvarar bo 
oeh ungar valde att hacka i narheten av aggressiva 



arter for att minska risken for bopredation. I stallet 
fOrefOll habitatskvaliteer, som t.ex . tillgangen pa 
skyddande vegetation vid boet vara av betydelse. 

Tack 

speciellt till Donald Blomqvist, som genom uppre­
pade genomlasningar och samtal bidragit till upp­
satsens utformning. Vidare till Mikael Hake, Ake 
Berg och Olof Johansson som givit vardefulla syn­
punkter pa manuskriptet. Kostnader i samband med 
faltarbetet har ersatts av Skogsvardsstyrelsen i Hal­
lands Ian. Uppsatsen ar Meddelande nr 31 fran 
Getterons Fagelstation. 
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Summary 

Associative breeding ofwaders on shore meadows in 
southwestern Sweden: predator protection or habi­
tat selection? 

It has been observed that many non-aggressive bird 
species breed in association with aggressive species, 
and it has been suggested that this is because the 
aggressive species provide protection against pred­
ators . Among waders breeding on shore meadows 
there are some aggressive and some non-aggressive 
species. Lapwings and Black-tailed Godwits active­
ly defend their territories by attacking and chasing 
predators whereas Redshanks, Dunlins and Reeves 
show much more timid behaviours. The nests of the 
former are often located quite open in low vegetation 
and are easy to detect. The latter hide their nests in 
higher vegetation. 

If the non-aggressive species benefit from preda­
tor protection by breeding within the defended area 
of an aggressive species rather than outside that area, 
one would expect the following predictions to be 
valid: (1) The timid species should breed in synchro­
ny with the aggressive species. (2) A higher propor­
tion of the timid species should breed within the 
defended area than outside it. (3) The pairs of the 
timid species that breed within a defended area 
should have higher breeding succes than those breed­
ing outside it. (4) The habitat should be less inportant 
than predator protection. Hence the vegetation height 
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of the nest sites of timid and aggressive species 
should be similar. 

We tested these four prediction by analysing nest 
site selection, breeding synchrony and breeding suc­
cess of Reds hanks, Dunlins and Reeves when breed­
ing in association with Lapwings and Black-tailed 
Godwits. The study was made in April through June 
in 1986 and 1987 at Getterons nature reserve on the 
Swedish west coast near Varberg. Our study was 
made withing a 20 ha area in the southern part of the 
reserve (Fig. 1) where the vegetation was dominated 
by the Juncus gerardii-Festuca rubra association 
with Elocharis uniglumis-Agrostis stolonifiera patch­
es in wetter parts and Deschampsia caespitosa on 
two low ridges. The area was well grazed by 2 cattle 
per ha, and the tussocks were few (less than 10 per 10 
m2

) and evenly distributed. 
We located all nests and vis ted them every second 

or third day. We measured vegetation height at three 
distances from each nest (0.5, 1.0 and 3.0 m). 

The vegetation height at the nests of Lapwings and 
Black-tailed Godwits was 5.0 cm whereas it was 8.5 
cm at the nest of the Redshanks, Dunlins and Reeves 
(Table 1). This difference may seem small but was 
significant and reflects the fact that the nests of the 
aggressive species were found on open, short-grazed 
patches and those of the timid species among tufts of 
dry grass. 

The comparison of the incubation periods of the 
timid and aggressive species (Table 2) shows that 
there was little overlap. Because of this it was not 
possible to test prediction 2. It was only the Lapwing 
that could be of some potential importance since for 
the Black-tailed Godwit there was an overlap of only 
three days with the Redshank and nothing with the 
other species. 
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27 % of the nests of the aggressive species were 
lost compared with only 12 % of the nests of the 
timid species. The nest losses of the latter mostly 
depended on depredation (61 % of the losses; Table 
4). The predation rates according to Mayfields meth­
ods are given i Table 5. Table 6 shows the number of 
nests of the timid species that were located within the 
defended areas of the Lapwings. There was no 
difference in depredation rate within and outside 
defended areas. 

There are several possible explanations why our 
results did not agree with other studies. The most 
important one seems to be the lack of synchrony in 
the times of breeding. The Lapwings were leaving 
the area with their young to look for more suitable 
feeding habitats when the timid species started to 
breed. In areas with a higher degree of synchrony the 
predator protection effect may be important. The 
type of predator may also be important. We have 
little evidence about the kind of predators that oper­
ated in our area. Most losses occurred at night and 
the few signs we got indicated Mink and Badger, 
which both were observed in the area. Such preda­
tors may even find it easier to locate nests if they are 
aggregated. Hence it is not always clear that one 
should assume any benefits for timid species to 
associate with aggressive species. The behaviour of 
the latter may even attract predators. 

For the three timid species in our study area the 
benefits from predator protection by aggressive spe­
cies was not large enough to eliminate the cost of 
density dependent predation. Hence the birds pre­
ferred to locate their nests in higher vegetation 
which gave better protection against predators than 
the lower vegetation around the nests of the aggres­
sive species. 
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The Red-backed Shrike Lanius collurio in southeastern Sweden: 
Habitat and territory 

VIKING OLSSON 

---------------------------------- Abstract ----------------------------------
The population of Red-backed Shrike Lanius collurio in 
Sweden has declined considerably over the last two 
decades. Changes in agricultural practices and forestry 
management have been suggested to be the main reasons 
for this decline. Territory and habitat of a population of 
Red-backed Shrikes were studied extensively for four 
decades, and more intensively during the last 5 years, in 
Gryt, southeastern Sweden. Territories were fairly small, 
0.5-1 ha. Characteristics of the habitat and the shrikes' 
use of habitat are described. Open sunny areas with 
plenty of well-spread perches were important. About 
1000 prey items were recorded mainly by analysing food 

remains in nests and in pellets below perches. Hymenop­
tera (55% by number) and Coleoptera (36%) dominated 
strongly in the shrikes' diet, vertebrates making up only 
2.3%. The studied population appears to have remained 
stable over the four decades. However, a decline is likely 
to start soon also in this area, mainly as a consequence 
of the fact that cattle-grazing of natural, scrub-rich 
pastures is ceasing at a fast rate. Possible measures to 
protect different kinds of habitat essential to Red-backed 
Shrikes are discussed. 
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Introduction 

Annual counts of Red-backed Shrikes Lanius collu­
rio in the Swedish breeding area and at migration 
sites, have demonstrated a continuous decline of the 
species from about 1980 onwards (Svensson 1991, 
Pettersson 1993). Several other bird species also 
confined to cultivated areas, have shown similar 
trends. Fast and radical changes have taken place in 
agriculture and forestry. A connection between these 
changes and the decline of Red-backed Shrike pop­
ulations seems likely. However, changes in weather 
and climatic conditions as well as environmental 
pollution may also have been important. As the Red­
backed Shrike spends much more of the year outside 
than within the borders of Sweden, detrimental 
changes along the migration routes and in the win­
tering areas must also be considered as possible 
causes for the decrease. 

To succeed in the conservation of the Red-backed 
Shrike, we need more information on its habits and 
requirements. These topics in particular will be 
addressed in this paper. In other respects, the general 
biology of the species has been described in detail 

(e.g. Schreurs 1941, Durango 1954, 1956,Ash 1970, 
Lefranc 1979, Jacober & Stauber 1987). 

Study area 

In Sweden, the Red-backed Shrike is considered a 
species of the southeastern region, where its densi­
ties are highest. This study was done in its stronghold 
on the east coast, in the parish of Gryt, province of 
astergotland (58°10' N, 16° E). The size ofthe study 
area, in which most of the observations were made, 
is about 25 km2

• In a central, typical part (4 km2
) of 

this larger area, 61 % of the land is covered with 
forest, 6% are clear-cuts, 29% are arable land, and 
4% consist of pastures and meadows, the latter 
mostly in the form of small patches scattered in the 
landscape. Red-backed Shrike occurrence and breed­
ing were studied in about 80 different shrike territo­
ries for four decades in connection with ringing 
activities, but more intensively during the late 1980s 
and, especially, from 1990 to 1994. 

The higher numbers of Red-backed Shrikes in 
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Fig.!. Red-backed Shrike territories (denoted A-I) in a 0.5 krn2 well-studied area east of St. Syltvik, Gryt, during 1988-94. 
Territories were mainly situated in abandoned pastures. Numbers indicate for how many years each territory was occupied by 
a breeding pair during this period. The continuous line is a small road running across the area. 

Tomskaterevir (A-I) inom en yta av 0,5 km2 oster om St. Syltvik, Gryt (Og). Reviren ligger framforallt pa hagmark oeh 
impediment. Siffror anger hur manga ar respektive revir varit besatt under perioden 1988-94. Den heldragna linjen ar en liten 
vag som gar genom omradet. 

southeastern Sweden is probably due to the climatic 
conditions of this area. Red-backed Shrikes arrive 
very late in spring and immediately start breeding. 
Shortly after the young have fledged, the shrikes 
start their migration, most of them already in August. 
Because of this, the weather duringjust a few months 
will have a great influence on the shrikes' breeding 
success. Compared with other parts · of southern 
Sweden, the study area has more hours of sunshine 
in May and June, and lower precipitation. In both 
months the former amount to about 280 hours, and 
the latter to about 40 mm. 

A rugged topography makes both agricultural 
fields and areas of forest small and gives rise to small 
patches of waste land along forest edges and in the 
form of small islands in the arable fields. Farmers in 
this region still practice cattle grazing in open pas­
tures with a few trees and plenty of shrub. 

Distribution of territories 

In a particularly well-studied part of the larger area 
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(Fig. 1), nearly all small non-cultivated areas with­
out forest were occupied by Red-backed Shrikes for 
one or more years. However, all the nine territories 
in Fig. 1 were never occupied during the same year, 
and only two territories had breeding pairs in all of 
seven years of observation. On the other hand, the 
area had a stable population of six pairs, except for 
two years when there were five pairs. 

Intervening areas of fields and forests separated 
the pairs and determined breeding density, and to a 
certain degree also the size and shape of the territo­
ries. This was also the totally dominating spacing 
pattern of shrike territories within the larger study 
area. The territory borders of the apparently very 
favourable territory H (Figs 1 and 2) have remained 
the same in all years whether the breeding pair had 
no, one or two neighbours. 

A quite different territory pattern, not typical of 
the Gryt area, was found in the summer of 1993 in 
meadow habitats along the edges of a vast open area 
of fallow land with much growing weeds and flow­
ers. Along this 700 m stretch there were seven 



breeding pairs, i.e. a mean of 1 pairll 00 m. In this 
case, intraspecific competition probably limited both 
territory size and population density. 

TelTitory size ranged from 0.5 to 1 ha, exception­
ally 1.5 ha. Thus, the telTitories in Gryt must be 
looked upon as small, as 1.5 ha has been considered 
to be a normal size for Red-backed Shrike territories 
(Durango 1956, Lefranc 1979). Thickets along roads 
or forest edges often contained linear territories, 
with the nest placed anywhere within the strip, 
including close to its end. The smallest distance 
between the nests of two different pairs was about 40 
m, leaving no more than about 20 m between the nest 
and the territory border. 

Choice of habitat 

Durango (1954) stated three conditions that are 
important for the habitat choice of the Red-backed 
Shrike - the presence of dense shrubs, open sunny 

areas, and free-standing perches. These three com­
ponents may occur together in landscapes of other­
wise very different character. Data on the habitat 
preference of Red-backed Shrikes were gathered 
from 229 breeding events in different territories 
(Table 1). As the population was not individually 
colour-marked, some cases may have involved the 
same bird or birds in different years . 

Most of the telTitories were located in habitats 
strongly influenced by man. Two such areas can be 
seen in Figs 2 and 3. Natural pastures rich in shrubs 
were used about three times as often as clearcuts, 
even though these two habitats OCCUlTed in roughly 
the same proportions (4% and 6%, respectively) . 
Their importance stands out clearly when one con­
siders that 66.8% of all breeding events took place 
there, although they comprised only about 10% of 
the total area (Table 1). 

N arrow strip-shaped territories along forest edges 
and along roads and country lanes with a moderate 

Fig. 2. The central part of territory H in Fig. 1. This is an old pasture where grazing has ceased . Flags with year indicated show 
the bushes in which nests were placed. Also the nest in 1993 was placed in a Juniper, just outside the right margin of the photo . 
Photo by the author. 

Centralt avsnitt av revir Hi Fig. 1. Betesmark med upphart bete. Anvand hackningsbuske under olika ar markerad med respektive 
arlal for hackningen. Aven boet 1993 lag i en en buske, strax utanfal' hager bildkant. 
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Fig. 3. Red-backed Shrike territories in a growing spruce Picea 
abies plantation on formerly cultivated ground. One territory 
was situated in the foreground and another in the background. 
Photo by the author. 

Tornskaterevir i uppviixande granplantering pa nedlagd aker­
mark. Eft revir iforgrunden, eft annat i centrum av den bortre 
delen. 

traffic, were also fairly common. A necessary condi­
tion in the former was the presence of a zone of 
shrubs (Prunus spinosa, Rosa canina, Juniperus 
cOl1ununis) facing the open areas. Along the roads, 
bushes were scarcer but still this habitat was much 
used. Probably fence poles, wires and telegraph 
lines presented a substitute for bushes as perches . 

Perch sites 

Sit-and-wait hunting from free-standing perches is 
the dominating hunting strategy of the Red-backed 
Shrike. The shape, height and distribution of perches 
can be seen in Figs 2 and 3 which show two territo­
ries of rather different appearance. A majority of the 
prey taken by Red-backed Shrikes are small and 
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Table 1. The use by Red-backed Shrikes of different 
habitats for breeding (n=229), 1966-94. 

Antal tornskatehackningar (n=229) i olika biotoper 
under aren 1966-94. 

n % 

Pasture Betesmark 118 51.5 
Pasture with bushes sparsely spread 81 35.4 
Beteshage, glest beviixt 
Pasture growing together 37 16.2 
Beteshage, igenviixande 

Clem'cut Kalhygge 35 15.3 
Newly cut 14 6.1 
Nyupptaget 
Planted 21 9.2 
Planterat 

Forest edge along cultivated area 32 13.9 
Skogsbryn mot odlad lnark 
Roadside, ditches 17 7.4 
Vag kant, dike 
Small wasteland area in cultivated field 16 6.9 
Impedilnento ute i odlad mark 
Continuous thickets 10 4.4 
Sammanhangande snarmark 
Garden 0.4 
Tradgard 



Table 2. The use by the Red-backed Shrikes in territory H of different habitats for hunting. Observations were made 
in different weather conditions during six days in July in 1990 and 1991 for a total of 13.5 h. The total number of 
strikes recorded was 143 in 1990 and 358 in 1991. 

Fordelningen av tornskatans jakter mellan olika biotoper inom revir H. Materialet insamlat under 6 dagar i juli 
manad 1990 oeh 1991, under 13.5 timmar oeh under vaxlande vade !fa rhallanden. Antalet registrerade fa rsok att 
fanga by ten var 143 1990 oeh 358 1991. 

Hunting area 
laktomrade n 

Air (aerial chases) 40 
I luften (luftjakter) 
Tall grass and herbs, >25 cm 45 
Hogt gras oeh orter, >25 em 
Bare ground and low vegetation <25 cm 49 
Bar mark oeh lag vegetation <25 em 

Road with wheel tracks 19 
Korvag med hjulspar 
Short grass 14 
Kort gras 
Flat rocks 16 
Berghallar 

In bushes and trees 9 
I buskar oeh trad 

Broad-leaved 9 
Lovverk 
Junipers 
Enbuskar 

Fields, cultivated area 
Ake r, odlad mark 

move around in the ground vegetation (Table 3 and 
Appendix). The presence of good look-outs will 
increase the shrikes' probability of detecting prey 
and is thus of critical importance in a shrike territory. 
Low vantage points reduce the area that can be 
surveyed, and too high perches decrease the possi­
bilities to detect prey. In experiments with hand­
reared young Red-backed Shrikes, Carlsson (1985) 
found that birds hunting from look-outs 1.5 m high, 
had a higher capture success than birds hunting from 
points of 0.75 m. These experiments did not, howev­
er, include any points higher than 1.5 m. 

With plenty of look-outs of different heights in a 
territory (Fig. 2), the shrikes preferred those be­
tween 1.5 and 3 m (Fig. 4). When they had many 
well-distributed perches available, shrikes caught 
prey very effectively in their small territories. Imme­
diately after feeding at the nest, the male usually 
alighted on a bush near the nest. From this point he 
chose where to go and started his hunting flights to 
all parts of the territory. In the short time of I h 45 
min he had visited most parts of his territory (Fig. 5). 

1990 1991 Total 
% n % n % 

27.9 188 52.5 228 45 .5 

31.5 113 31.5 158 31.5 

34.3 36 10.1 85 17.0 

13.3 26 7.3 45 9.0 

9.8 8 2.2 22 4.4 

11.2 2 0.6 18 3.6 

6.3 19 5.3 28 5.6 

6.3 14 3.9 23 4.6 

5 1.4 5 1.0 

2 0.6 2 0.4 

To be able to exploit all parts of the territory in an 
efficient way, shrikes need look-outs distributed 
throughout the territory. In USA, Lanius ludovi­
cianus lives in similar habitats to those of the Red­
backed Shrike and hunts much in the same manner. 
Yosef & Grubb (1994) put out artificial perches, 
about 1.5-2 m high in parts of territories lacking 
good look-outs. This enabled the birds better to take 
advantage of their territory and resulted in smaller 
territories and an increase in local population size. 

Hunting methods 

Of about 500 registered hunting strikes in territory H 
(Figs 1 and 2), 46% were directed at prey in the air 
at the height of or above the shrike's perch (Table 2). 
About 32% were aimed at insects in tall grass and 
herbs (>25 cm high; see centre of Fig. 2). In this 
territory, grasses (e.g. Poa trivialis, Phleum prat­
ense, Agropyron repens) dominated, and flowering 
herbs (Anthriscus silvestris, Galium verum, Achillea 
millefolium and Centaurea jaeea) were common. In 
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Table 3. Numbers of prey of the Red-backed Shrike, collected in three different ways (see text for details) . See also 
a more detailed, complete list of Coleoptera in Appendix. The total number of prey was 1010. 

Antriiffade by ten insamlade pa tre olika siitt och redovisade i antal exemplar. Se iiven niirmare fullstiindig 
redovisning av Coleoptera i Appendix. Det totala antalet by ten varIOla. 

Prey species In stores 
Bytesarter lforrad 

Coleoptera Skalbaggar 
Pterostichus niger, 
P. melanarius, P. versicolor 
Amara similata 
Silpha tristis 
Geotrupes stercorarius 
Aphodius fossor 
Elateridae spp. (7 species) 
Cerambycidae (7 species) 
Curculionidae (10 species) 
Others Ovriga arter 

Hymenoptera Steklar 12 
Bumble-bees Humlor 12 
Wasps Getingar 
Bees Bin 
Ants Myror 
Others Ovriga arter 

Other invertebrates 14 
Ovriga ryggradsLOsa djur 

Diptera Tvavingar 
Lepidoptera Fjiirilar (incl. larvae) 8 
Heteroptera Skinnbaggar 
Dermaptera Tvestjiirtar 
Orthoptera Griishoppor, Vartbitare 5 
Odonata Sliindor 1 
Diplopoda Tusenfotingar 

Vertebrata Ryggradsdjur 11 
Frogs Grodor 3 
Lizards Odlor 4 
Birds Faglar 3 
Rodentia, Soricidae Gnagare, Niibbmoss 1 

this type of vegetation, the shrikes most often did not 
alight but swooped down snatching the prey from the 
vegetation on the wing. 

About 17% of strikes were directed at insects 
running on the ground in low «25 cm) vegetation or 
on bare ground, such as rocks (centre foreground in 
Fig. 2) or road tracks (extreme left in Fig.2). In these 
instances the bird mostly landed, sometimes running 
on the ground for a short while before catching the 
prey and taking off. 

As many flying insects had flowers as their goal, 
vegetation with flowers had a much greater impor­
tance than demonstrated in Table 2. Also dead ani-
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In nests In pellets Total % 
I bon I spybollar Totalt 

239 127 366 36.2 

60 19 79 
18 18 
13 11 24 
47 7 54 
24 14 38 
11 7 18 
17 9 26 
11 11 2 
38 49 87 

347 194 553 54.7 
142 79 233 

15 92 107 
1 2 3 

183 17 200 
6 4 10 

14 39 67 6.6 

1 
1 9 

7 11 18 
26 26 

5 
2 

6 6 
6 6 23 2.3 

3 
5 9 

1 4 
5 7 

mals and dung attract several species of flying in­
sects that are important to shrikes. 

Compared with other birds living among bushes 
and trees, the shrikes hunted very little among leaves 
and needles (Table 2). Also fields, even with crops 
such as rape or peas, were nearly completely ne­
glected. The shrikes rather crossed such areas with­
out stopping, to hunt along forest edges on the other 
side. Such fields therefore enlarged the territory, but 
were rarely used, and only increased the length of 
hunting trips (Fig. 5). 

It is well known that the activity of insects is 
strongly influenced by weather conditions. Accord-



ing to Jacober & Stauber (1987), aerial hunting in 
Red-backed Shrikes increases during good weather. 
Solari & Schudel (1988) found that the proportion of 
aerial hunting reached 33% in sunny weather but 
was only 8% when the sky was overcast. In my study, 
I found no such relationship. The activity of insects 
is affected not only by sunshine or cloudiness but 
also by many other factors (e.g. temperature, wind, 
and whether the ground and vegetation are wet or 
dry) . However, weather conditions did affect the 
frequency by which young were fed. In favourable 
weather I found an interval of 4.3 min between feeds 
during a total of225 min of observation. However, in 
strong winds and wet vegetation, the interval was 7.8 
min during an observation period of the same length. 

Diet 

The mode of hunting and choice of hunting area can 

ARABLE FIELD! AKER -;11.1:) FOREST! SKOG 
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Fig. 4. Heights of look-outs chosen by Red-backed Shrikes 
(right) compared with the heights of 100 bushes nearest to the 
centrally situated nest site in territory H (left). As this territory 
was rather small, most of the perches available to the shrikes 
were included. 

Tomskatomas utnyttjande av utkikar av olika hOjd (till hOger) 
jam/art med hojden av de 100 buskama narmast den centralt 
belagna boplatsen i revir H (till vanster). 

Fig. 5. The use of hunting posts by the male Red-backed Shrike 
in territory D. The large map shows the perches used during c. 
6 hours of observation during five days in July 1990. The small 
map shows the shrike's use of perches during 1 h 45 min on 7 
July. The territory consists mainly of pasture and rocky out­
crops. 

Tomskatans utnyttjande av utkiksposter under ca. 6 timmars 
jakt,fem dagar ijuli 1990 (stora kartan) respektive under 1 h 
45 min den 7 juli (lilla kartan). Biotopen i reviret huvudsakli­
gen hag mark och impediment. 
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give information on the main types of prey taken. 
Some information can also be gathered at impaling 
sites. However, both methods are rather unreliable, 
the former because the prey usually cannot be iden­
tified, the latter because information is biased to­
wards larger prey items. 

In 1990, 1991 and 1993, I used two other methods. 
First, after the young have fledged, nests contain 
food remains. Most of these probably originate from 
nestling pellets which have become crushed and 
trampled into the lining of the nest cup. Such nests 
(n=17) were collected and dried, and the food re­
mains removed. Second, outside the nest, the adults 
have specific, frequently used perches below which 
pellets can be found. When fledged, the young birds 
stay in the territory and also use these perches where 
they produce pellets. In both cases, prey remains are 
strongly dismembered, and in order to identify prey 
species and count numbers, it is necessary to have 
assistance from a skilled entomologist; in this study 
I was lucky to get such help. 

Numerically insects dominated strongly, com­
pared with vertebrate prey (Table 3 and Appendix). 
In nests, as well as in pellets, some species of 
Hymenoptera were the most common kind of prey 
(55%). Among beetles (36%),69 species were iden­
tified, and among them three Pterostichus species 
prevailed. Also Geotrupes spp. were important. In­
sects other than Hymenoptera and Coleoptera only 
made up 6.6% by number. 

There may have been some bias owing to the 
methods the birds used in dismembering and eating 
different kinds of prey. Butterflies, dragonflies and 
species of Orthoptera may have been more-common­
ly eaten than demonstrated here. Spiders and cater­
pillars were totally missing in nests and pellets. The 
rather low proportion (17 %) of strikes recorded for 
bare ground and very low vegetation, does not cor­
respond well with the high numbers of Pterostichus, 
Geotrupes andAphodius, which are mainly terrestri­
al. But several species, especially of the latter two 
genera, are often seen flying, seeking out carrion and 
dung, respectively, and could thus have been caught 
in aerial attacks. Still, most of the aerial attacks were 
probably directed at bumble-bees and wasps. Many 
bumble-bees may also have been caught in tall 
flowering herbs. This also applies to the many spe­
cies of Elateridae, Cerambycidae and Curculionidae 
found in nests and pellets. 

Beetles and bumble-bees were important prey 
throughout the breeding season in all years. There 
was, however, a remarkable difference in the num­
bers of wasps found in nests and pellets. In the food 
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remains found in the nests, wasps only made up 
4.3% of the hymenopteran prey, whereas in pellets 
from outside the nest they constituted 47.4%. Corre­
sponding proportions for bumble-bees were 40.9% 
and 40.7%. The difference may partly depend on a 
seasonal change in the choice of prey. In a German 
study exclusively based on pellet analysis (Wagner 
1993), wasps increased towards the end of the sum­
mer. However, in the present study, the pellets were 
collected outside the nests but during the nestling 
and early fledging periods. The almost total absence 
of remains of wasps in the nests thus indicates a 
selection on part of the adults when feeding nest­
lings. 

The other prey species demonstrate an opportun­
istic choice of prey. The great majority of ants were 
of the genus Campo notus , and more than half of 
these came from only two of the 17 collected nests. 
The swarming of these ants usually occurs when the 
shrikes have young in the nest, and the ants were 
probably caught in aerial attacks during short swarm­
ing incidents. Of a total of26 earwigs (Forficula), 24 
were found in the pellets from one single pair of 
shrikes. 

Small bones and teeth in nests and pellets demon­
strate the presence of vertebrate prey. Together with 
animals found at impaling sites, vertebrates num­
bered 23. All frogs found were very small. One 10 
cm long lizard Lacerta agilis was found newly 
caught, decapitated and stored on a spike. All other 
lizards were of the smaller species, Lacerta vivip­
ara. Three of the four birds were identified,. one 
Willow Warbler Phylloscopus trochilus, one Robin 
Erithacus rubecula and one Goldcrest Regulus reg­
ulus. Only one out of seven mammals - a young vole 
- was found whole, the rest as small remains. 

Discussion 

The choice of habitat (Table 1), hunting methods 
(Table 2) and prey (Table 3, Appendix) by Red­
backed Shrikes, all demonstrate the importance of 
protecting open, sunny areas rich in flowers in order 
to maintain healthy shrike populations. However, a 
Red-backed Shrike territory must also contain bush­
es or other perches within a well-defined range of 
heights, distributed throughout the territory. Exten­
sive clearing of bushes may make an otherwise good 
area unsuitable. Neither can tall trees act as a substi­
tute for bushes. 

It is obvious that long used natural pastures rich in 
shrubs best correspond to the requirements of the 
Red-backed Shrike (Table 1). However, a continuing 



decline of this habitat has taken place in Sweden for 
many years (Gerell 1988). Still, in the present study 
area, no decline in the Red-backed Shrike popula­
tion has yet been discovered. Neither a careful map­
ping of territories during the last seven years nor my 
more general impressions from the last decades have 
given any indication of a decline. However, a turning 
point seems to be near. For example, in only one of 
the nine territories in Fig. 1 cattle grazing is still 
maintained. It is unrealistic to believe in a return of 
traditional cattle breeding and grazing, so many now 
suitable Red..:backed Shrike territories will probably 
very soon become overgrown (Fig. 2). Only here and 
there will it be possible to maintain such shrike 
habitats by the positive interest from the landowner, 
sometimes with governmental support. Therefore, 
other habitats, less preferred by the Red-backed 
Shrike (Table 1), will grow in importance. 

In contrast to old natural, shrub-rich pastures, 
clearcuts and former cultivated fields that are turned 
into forest plantations, will be of only transient 
character. But such habitats will continuously be 
created in the future. In the earliest stage, clearcuts 
well cleaned from branches, etc. are unsuitable for 
the Red-backed Shrike as they lack the necessary 
perches. If forestry instructions could include advice 
to leave occasional bushes and groups of bushes, 
clearcuts could be occupied sooner and to a greater 
extent by shrikes. Their duration as good shrike 
habitat could then be 10-15 years. Some years after 
the stage illustrated in Fig.3, they will be abandoned 
by the shrikes. 

This study has shown that the Red-backed Shrike 
only needs small territories if these have perches 
scattered throughout them, and if they are sunny and 
contain a flora and insect fauna typical for such 
locations and not negatively affected by herbicides 
and insecticides. Cultivated areas with different kinds 
of crops cannot compensate for losses of original 
habitat. A thoroughly considered care and manage­
ment of all small areas of waste land in the country­
side, such as those listed in Table 1, are very impor­
tant for the future survival of the Red-backed Shrike. 
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Sammanfattning 

Tornskatan i sydostra Sverige: Biotop och revir 

Enligt hackfageltaxeringar och raImingar vid strack­
lokaler har det svenska bestandet av tornskata Lani­
us collurio minskat avsevart under senare artionden. 
For eventuella skyddsatgarder kravs en battre kan­
nedom om artens levnadsvanor. 

Denna studie har utfOrts i nagra av de basta svens­
ka tillhallen fOr arten, huvudsakligen i Gryts socken 
i Ostergotlarld, fnimfor allt under de senaste fern 
aren. Tornskatan vistas endast kort tid - maj-augusti 
- i denna trakt och under denna tid ar antalet soltim­
mar hogt och nederbordsmangdema sma jamfort 
med i andra delar av Sydsverige. Terrangen i ornra­
det ar starkt sonderbruten, vilket motverkar upp-
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komsten av stora sammanhangande odlade ytor eller 
liknande av skog. ForhaIlandevis stor del av ytan 
upptas av naturbetesmarker oeh impediment. 

Fig. 1 visar ett typiskt omnlde med ett antal 
tomskaterevir som nyttjats under flera oeh i vissa fall 
alIa undersokningsaren. Som synes ar reviren for­
vfmansvm sma - 0,5-1 ha - oeh ofta naturligt 
avgransande bade till form, storlek oeh mot andra 
par genom mellanliggande ytor av olampliga bioto­
per. 

Tomskatans biotopkrav kan tillfredstallas inom 
till synes ganska starkt avvikande miljoer (Tab ell 1 ). 
Doek framgar det tydligt att de garnla, lange brukade 
beteshagama ar de basta omradena, oeh att deras 
dragningskraft oeksa minskar sa fort betningen upp­
hor oeh en igenvaxning kommer igang. Motsatsen 
kan sagas om hyggena. De helt kala, nyupptagna 
fOrbattras da de planterade granama borjar vaxa upp 
oeh ger de fOr tOmskatans jakter nodvandiga utkiks­
pUnktema. Goda oeh flerangt utnyttjade revir kan 
ses i Fig. 2 oeh3 . Alltfor laga utkikar ger dalig 
overbliek over jaktomradet, for hoga forsvarar moj­
lighetema att se sma by ten i marktaeket. Fig. 4 visar 
hur tOmskatoma i reviret H (Fig. 1 oeh 2) utnyttjat 
tillgangliga utkikar med ett val av ganska klart 
markerade hojdnivaer. 

For fangst av insektsbyten utnyttjas revirets skilda 
delbiotoper i olika hog grad (Tabe1l2). Luftjaktema 
dominerar (45,5%), men ghller naturligtvis ofta in­
sekter pa vag till blornfalten eller till doda djur oeh 
spillning nere i graset. I tabe1l3 oehAppendix ses att 
manga av insektsbytena hor hemma i insektsgrupper 
som ar kanda fOr att soka naring i dessa tre kallor. 
Humlor har en myeket stor betydelse som foda oeh 
ar eftersokta under hela haekningsperioden. Att ung­
ama i boet knappast aIls matas med getingar,jarnfort 
med en stor tillfOrsel av hurnlor, kan tyda pa att 
getingama av foraldrafaglama inte klassas som lamp­
liga till ungama. 

En del ryggradsdjur forekommer oeksa i dieten 
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(Tab ell 3) men spelar en mindre roll totalt sett. 
Jarnfort med manga andra av buskmarkernas fagel­
arter har tOmskatoma myeket litet intresse av jakt i 
grenverk med lOy oeh barr. Ej heller tyeks odlade 
omraden ha nagot att erbjuda dem, ens nar dar vaxer 
sadana gr6dor som raps eller mor. Men den fOrhal­
landevis lilla revirytan utnyttjas i ovrigt ytterst effek­
tivt (Fig. 5). Pa myeket kort tid har den jagande 
tomskatan besokt nastan varje del av reviret. 

Nagon minskning av tOmskatestammen inom 
omradet har ej kunnat konstateras. Pa grund av 
nutida snabba forandringar inom jordbruk oeh bo­
skapsskotsel okar doek troligen hoten fOr varje ar. 
Som exempel kan narnnas att det i de nio reviren i 
figur 1 nu bara fOrekommer betande djur i ett end a, 
oeh en igenvaxning i de ovriga kan ske pa kort tid. 
Det ar knappast realistiskt att tro pa nagon atergang 
till aldre tiders beteskultur, men viktigt att trots allt 
forsoka fOrma enskilda markagare att bevara bete­
shagens natur dar sa ar mojligt. 

Kalhyggena tyeks vara tOmskatans nast viktigaste 
biotop i dagens landskap (Tab ell 1). De skulle snab­
bare kunna ge tillgang tilliamplig miljo, om man vid 
avverkning sparad~ mindre grupper av buskar har 
oeh var, liksom man idag fran skogsvarden rekom­
menderar spridda tradgrupper eller trad kvar ute pa 
hyggesytorna. Granplanteringama kommer doek 
alltid att ha en begransad livslangd (Fig. 3), sedda ur 
tOmskatornas synvinkel. Desto viktigare forefaller 
det darfor vara att spara oeh val skydda oeh varda 
den mangd sma ytor av impedimentkaraktar i land­
skapet, som tOmskatoma sa garna vaIjer (Tabelll). 
De ligger ofta oppet oeh soligt oeh far en fOr tOrnska­
tan lamplig vaxtlighet oeh ett rikt insektsliv. AlIa 
former av bekampningsmedel mot ogras oeh insek­
ter bor haIlas borta fran sadana omraden, oeh buskroj­
ningar ske genomtankt oeh i begransad skala. 

I en foljande artikel kommer detaljer i tornskator­
nas haekningsbiologi i omradet att granskas oeh 
beskrivas. 



Appendix. A complete list of all species and numbers of Coleoptera found in nests and pellets of Red-backed 
Shrikes Lanius collurio. Names and taxonomy according to Lundberg (1986). 

En fullstandig !ista over alla arter och antal skalbaggar funna i bon och spybollar av tornskata. Namn och 
taxonomi enligt Lundberg (1986). 

Nests Pellets Total Nests Pellets Total 
Bon Spy- Totalt Bon Spy- Totalt 

bollar bollar 

Carabaeide Lucanidae 
Pterostichus lepidus 2 3 Sinodendron cy!indricum 6 7 

cupreus 1 1 Elateridae 
versicolor 9 7 16 Prostemon tesselatum 1 
oblongopunctatus 1 1 Ampedus sanguineus 1 
niger+P. melanarius 51 12 63 Agriotes obscurus 2 2 
gracilis 1 1 Athous niger 2 2 

Calathus fuscipes 5 6 haemorrhoida!is 1 1 2 
Cicindela campestris 1 1 Selatosomus aeneus 5 3 8 
Carabus arvensis 2 2 Melanotus casanipes 2 2 

nemora!is 1 1 Buprestidae 
Nebria brevicollis 1 Agrilus biguttatus 
Blethisa multipunctata 1 Byrrhidae 
Amara simi lata 18 18 Byrrhus arietinus 1 1 

fulva 2 2 pilula 2 2 
apricaria 1 1 Dermestidae 
au!ica 1 1 Megatoma undata 

Ophonus rufibarbis 3 1 4 Rhiphiphoridae 
Harpalus rufipes 2 2 4 Metoecus paradoxus 

affinis 1 1 Cerambycidae 
tardus 1 2 Spondylis buprestoides 13 4 17 

Amara sp. 1 2 Rhagium inquisitor 2 2 
Dytiscidae mordax 1 1 

Rhantus suturellus 2 Anoplodera rubra 3 3 
Hydrophilidae sangvinolenta 1 

Sphaeridium sp. 1 Leptura quadrifasciata 1 
Cercyon haemorrhoida!is 1 melanura 1 
Hydrochara caraboides 2 Chrysomelidae 

Silphidae Chrysolina geminata 
Nicrophorus vespilloi 1 3 4 Curculionidae 
Sclypea opaca 1 5 6 Otiorhynchus nodosus 1 1 2 
Silpha tristis 13 11 24 tristis 1 1 2 
Phosphuga atrata 2 4 6 !igustici 2 1 3 
Thanotophilus rugosus 1 1 desertus 1 1 
Oiceoptoma thoracica 2 2 Phyllobius vivideaeris 2 2 

Histeridae pyri 3 3 
Hister unicolor Barypeithes pellucidus 1 1 

Scarabaeidae Barynotus obscurus 6 6 
Geotrupes stercorotus + 47 7 54 Hylobius abietis 1 
G. stercorarius pinastri 1 
Aphodius Jossor 24 14 38 Non det 1 

depressus 6 6 
Trichius Jasciatus 4 1 5 
Amphimallon solstitiale 1 1 
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Boplatsval hos skarpipHirka Anthus 
spinoletta littoralis i industrimiljo 

REINO ANDERSSON 

Var ras av skarpipHirka A.s. littoralis fOrefaller vara 
starkt bunden till kusten oeh ytterskargarden i hela 
sitt utbredningsornrade. Bona Higgs nastan uteslu­
tande pa marken, fOretradesvis i klippskrevor eller 
bland skyddande vegetation (Glutz & Bauer 1985, 
SOF 1990, Larsson 1994). Ijuni 1989 uppmarksam­
mades dock ett par vamande skarpiplarkor med mat 
i nab ben vid bangardsornraden oster om Varbergs 
harnn. Deras upptradande avvek patagligt fran de 
faglar som normaIt upptrader i kustbandet. Fodoso­
ket forsiggiek framst pa ograsstrangar utmed sparen 
i bangardens utkanter, varfor assoeiationer till tofs­
llirkors beteende inte var alltfOr aVlagsna. Tidigare 
hade endast nagra fa iakttagelser av skarpiplarkor 
gjorts i harnnornradet under haekningstid. 

Darefter observerades spelflygande hannarpa alIt­
fler platser kring bangarden varen 1990-1991 oeh 
langre fram pa sommaren bekraftades aven flera 
haekningar, bl.a. i ett eementror inte pa Gyproes 
fabriksornrade. Aret darpa skedde uppenbarligen en 
okning, frarnforallt kring de stOrre industribygg­
nadema, vilket endast delvis kan forklaras av en 
noggrannare uppfOljning av paren. Vid inventering­
ar 1993-1994 inrliknades 13 resp. 14 revir, medan 
antalet konstaterade haekningar uppgiek till 7 resp. 
12. 

Trots nlirheten till havet sags piplarkoma sallan 
flyga dit oeh proviantera. Istallet sokte de foda ·pa 
industritomtemas ruderatmarker, sida vid sida med 
svarta rodstjlirtar oeh stenskvattor. Vid stOmingar 
nara boet vamade de intensivt, uppflugna pa fabriks­
tak, bradhogar, jlimvagsvagnar m.m. oeh i nagra fall 
t.o.m. fran en av de fa tradridaema i ornradet (jfr 
Andersson 1993a, 1993b). 

Sedan 1993 flirgringmarks skarpiplarkoma i Var-
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bergs harnn for att fa en mer detaljerad bild av 
aldersstruktur, revirtathet, ortstrohet oeh haeknings­
framgang. Intressanta fragor ar hur detta bestand har 
kunnat utveeklats sa snabbt, om nagot utbyte sker 
med kusthaekande individer samt hur haekningsut­
fallet ter sig ijarnforelse med naturliga biotoper vid 
kusten. 

Denna uppsats avser dock endast att dokumentera 
skarpipllirkans boplatsval i industrimiljon under sa­
songema 1989-1994. Den bor ses mot bakgrund av 
att haekningsbiotopen som ar synnerligen udda fOr 
arten, tidigare inte har beskrivits i litteraturen (jfr 
Glutz & Bauer 1985, Cramp & Simmons 1988). 
Dokumentationen kan oeksa utgora en grund fOr 
fortsatta haekningsbiologiska studier i ornradet. 

Material och undersokningsomrade 

Materialet omfattar 41 bon fordelade pa 20 fOrsta­
kullar, 11 ornlaggningar, tre andrakullar samt sju 
bon med okand status. Insarnlingen av bodata utgiek 
fran totalt 27 par, vilka agnades en heltaekande 
uppfoljning forst under 1993-1994. Dessa ar note­
rades uppgifter om varje bo pa en sarskild haek­
ningsblankett, avsedd att sarnla sa fullstandiga data 
som mojligt om de fargringmarkta parens haek­
ningsbestyr. 

Harnnornradet besoktes i genomsnitt varannan 
dag under perioden 15 mars-31 juli, vilket mojlig­
gjorde en detaljerad kontroll av de olika individer­
nas upptradande. Under den aktuella tvaarsperioden 
torde dlirfor samtliga bon i nagot stadium av haek­
ningen ha patraffats. I 14 fall skedde upptaekten i 
samband med bobygge, vid sex tillfallen da aggkul­
lar ruvades oeh i 21 fall da ungar matades. 

Undersokningsomadet ar belaget strax norr oeh 
oster om harnnbassangen inom en yta av ea 7 50x7 50 
meter. Det domineras av Gyproes oeh Etemits ned­
lagda fabriksbyggnader, SJ:s norra godsbangard, ett 
eistemornrade, en mindre oljedepa samt harnnens 
byggnader oeh uppslagsplatser. Jarnfort med manga 
andra hamn- oeh industrimiljoer i Vastsverige, ar 
ornradet i sin helhet fOrhallandevis rikt pa sadana 
ograsytor som piplarkoma utnyttjar (Fig. 1). 



Fig. 1. Bonas fOrdelning hos sbirpipHir­
ka i Varbergs hamn 1989-1994. Fyllda 
kvadrater markerar bon , ofyllda eirklar 
eisterner. 

Nest distribution oJthe Rock Pipit in the 
harbour oj Varberg 1989-1994. Filled 
squares indicate nests and open circles 
cisterns. 

Vinjetteekning: Christer Andersson. 

Resultat och slutord 

Bona har klassificerats i sju biotoper och 20 bopla­
ceringar av skilda slag (Tabell 1). De vanligaste 
biotoperna var fabriks-, cistern- och bangardsomnl­
den och den mest frekventerade boplaceringen ut-
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gjordes av grastuvor (36,6%). De aterstaende bo­
platserna fOrefOll vara mer slumpmassigt utvalda 
(Fig. 2). 

De fiesta bona (62,5 %), lag direkt pa marken ofta 

Fig. 2. Haekningsbiotoper for skarpipIarka i Varbergs hamn. Bangardsomradet fotograferat i juni 1989 (Foto: Mats Lundberg) 
oeh Gypros fabriksomrade i juni 1993 (Foto: Kent Nilsson) . 

Breeding habitat oJRock Pipits in the harbour oJVarbelg. The shunting yard photographed in June 1989, and GyprocJactory 
area in June 1993. 
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Tabell 1. Biotopval och boplacering hos skarpipHirka i Varbergs industrirniljoer 1989-1994. 

Habitat and nest-site selection of the Rock Pipit in industrial environments in Varberg 1989-1994. 

Boplacering Nest-site 

Grastuva Grass tuft 
Invid vagg Near wall 
Nasselbestand Nettle 
Gummihog Rubber stack 
Invid rals Near rail 
Cementror Cement piping 
Flakttrumma Ventilation shaft 
Pappershog Paper stack 
Vaggnisch Wall recess 
Balk, inomhus Girder, indoors 
Kaninhal Rabbit hole 
Buske Bush 
Lastpall Loading pallet 
Skrotbil Scrap car 
Tak, tegelpannor Roof tiles 
Tankbilsslap Oil trailer 
Virkesstapel Timber slip 
Pipeline Pipeline 
Manoverskap Contrail cabinett 
Stenblock Stone block 

Totalt Total 

6 
3 

2 

1 
1 
1 
1 
1 
1 
1 
1 
1 

20 

3 

3 

6 

i skydd av nagon grastuva, vagg eller hogre vegeta­
tionsbestand. Men en dryg tredjedel hade placerats 
pa varierande hojder mellan 0,1 och 5,5 meter. Fyra 
bon (9,8%) var belagna pa mer an tva meters hojd. 
Bounderlaget utgjordes i dessa fall av virkesstaplar 
(2,2 m), trabjalke inomhus (4,3 m), tak under tegel-

3 
1 

2 

6 

Biotop Habitat 

3 3 2 

15 
4 
3 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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pannor (5,3 m) och flakttrumma pa fabrikstak (5,5 
m) (Tabell 2). Bland exeptionella boplatser marks 
bl.a. manoverskap i oljedepa (0,5 m), fabriksvagg 
(0,6 m), tankbilsslap (0,8 m) och skrotbil (0,9 m). 

Bonas geografiska fOrdelning och narhet till havet 
visas i Fig. 1, vilken avspeglar dess koncentration till 

Tabell 2. Bohojd i meter over marken. Nest height in meters above ground. 

Ar Year 0 0,1-1,0 1,1-2,0 2,1-3,0 3,1-4,0 4,1-5,0 5,1-6,0 Total 

1989 2 2 
1990 1 1 
1991 1 2 
1992 3 4 
1993 5 3 9 
1994 13 7 1 22 

Totalt 25 11 2 40 

Ett bo var belaget 0,1 meter under marknivan. One nest was located 0,1 meters below ground level. 
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fabriksbyggnader, cistemer och bangardsomnlden. 
Avstfmdet till havet varierade mellan 1-375 meter 
med ett medelvarde pa 168 meter. Majoritete~ 
(70,7%) av bona lag dock minst 200 meter fran 
vattenlinjen. Avstandet var emellertid betydligt langre 
om man utgick fran tillgangligheten tilliagiant havs­
strand lamplig fOr fodosok. Hamnbassangen kan av 
naturliga skal inte tillgodose piplarkomas fodosoks­
~av, varfor medelavstandet till vatten torde uppga 
tlll ungefar det dubbla. 

Avvikande boplatser ar avant att doma extremt 
sallsynta hos skarpiplarkan och finns endast redovi­
sade vid tva tillfallen i litteraturen. I det ena fallet 
rorde det sig om en boplacering i ett skjul (Glutz & 
Bauer 1985), medan ett annat bo lagts i en starholk 
4,15 meter upp pa ett honshus (Carlen 1984). Ytter­
ligare exempel pa udda hackningsplatser i fOr ovrigt 
naturliga biotoper aterfinns hos vattenpiplarkan An­
thus spinoletta spinoletta, vars bon patraffats bl.a. pa 
alpstugetak (Glutz &Bauer 1985). 

Tack 

Ett varmt tack riktas till Kent Nilsson som deltagit i 
faltarbetet och svarat fOr fotodokumentationen. Par 
Sandberg har gran skat manuskriptet och bistatt med 
indi,,:i~av.lasnin~ar i faIt. Gyproc AB har valvilligt 
upplatlt Sitt fabriksornrade fOr studien. Ekonomiska 
medel har erhallits fran SOF genom Elis Wides fond. 
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Summary 

Nest-site selection of the Rock Pipit Anthus spinol­
etta littoralis in an industrial environment 

In June 1989, the first breeding record of a Rock 
Pipit Anthus spinoletta littoralis in industrial envi­
ronment was found in the harbour of Varberg in 
~outh-west Sweden. The number of breeding pairs 
Increased gradually during 1990-1991, and in 1993-
1994 I counted 13 resp. 14 territories. In 7 resp. 12 
of them, breeding was established. 

Although the sea shore was quite near the study 
area, foraging pipits were very seldom observed 
there. The main foraging sites were instead on weed 
areas in the periphery of shunting yards and around 
factory buildings. When the birds were disturbed near 
t?e nest, alarm calls were heard from factory-roofs, 
tlmberslips, railway waggonsetc. (Andersson 1993a, 
1993b). This breeding habitat is very unusual for this 
species and is previously not described in the litera­
ture(Glutz&Bauer 1985,Cramp&Simmons 1988). 

Since 1993 the Rock Pipits are colour-ringed with 
unique combinations. The aims is to collect details 
about age structure, territory density, site fidelity and 
breeding success, compared with coastal popula­
tions. This paper deals only with nest site selection, 
and the material comprises 41 nests of which 20 
were first clutches. 11 repeat clutches, three second 
clutches and seven nests with unknown status. Nest 
site data were collected for 27 pairs, which were 
studied intensively only in 1993-1994. In 14 cases 
the nests were discovered during building, six during 
incubation and 21 when young were fed. 

The nests were classified in seven habitat types 
and 20 different nest sites (Table 1). Table 2 shows 
the nest height above ground. About one third of all 
nests were placed at various heights between 0,1 and 
5,5 meters, while four of them were found at two 
meters or higher. 

The geographical distribution of the nests and 
distance to the sea is shown in Fig. 1. The average 
distance to water was 168 meters (max. 375), but a 
majority was situated at least 200 meters away. 
However, the distance to shores that were suitable 
for feeding was twice as long. 

Only a few aberrant nest sites have been recorded 
for our raceA.s. littoralis. One was located in a shed 
(Glutz & Bauer 1985), and another in a nestbox for 
starlings, 4,15 meters up on a poultry-house (Carlen 
1984). Even the Water Pipit Anthus spinoletta spino­
letta shows some exeptional nest sites, for instance 
on a roof of an alp cottage (Glutz & Bauer 1985). 

ReinoAndersson, Adjunktsvagen 1, 43250 Varberg 
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Nya doktorsavhandlingar New dissertations 

RedaktOr Editor: S . .A.kesson 

Theunis Piersma, 1994: Close to the edge: ener­
getic bottlenecks and the evolution of migrato­
ry pathways in Knots. PhD thesis, University of 
Groningen, The Netherlands. Het Open Bock, 
Den Burg. 366 pages. ISBN 90-70202-20-4. 

After The Migration of Knots edited by Piersma and 
Davidson (eds. 1992. Wader Study Group Bulletin 
64, Supplement; see review in Ornis Svecia, 4( 1994), 
192-193) Theunis Piersma has suceeded in giving 
birth to again an exceptionally interesting publica­
tion on the migratory system of the Knot Calidris 
canutus. Whereas The migration of Knots mainly 
was a description of the migratory pathways and 
timing of migration of the different populations of 
this tundra breeding circumpolar species, Theunis 
here gives a detailed account of the energetic conse­
quences of the specific life histories of two of the five 
sub-species. He aims a magnifying-glass at the in 
Greenland and Canada breeding, and at temperate 
latitude wintering C. c. islandica, and at the Siberian 
breeding and tropically wintering C. c. canutus. He 
addresses the question how birds belonging to these 
two races manage their long distance migration and 
why they do not behave in alternative ways in the 
light of constraints on their time and energy budgets. 
To elucidate this topic, Theunis and co-workers 
studied foraging behaviour and food availability in 
the different wintering areas as well as the energetic 
needs to reach these areas and to reside there. 

Close to the edge, Theunis Piersma's PhD thesis, 
is a gathering of 1.8 scientific papers (with various 
co-authors) grouped in 5 sections: evolution of Knots, 
energy intake, energy expenditure, nutrient store 
dynamics, and metabolic adjustments. The coheren­
ce between the different papers is greatly enhanced 
by a general introduction and a final discussion. In 
addition, all of the 5 sections have their own intro­
duction written in a very light and pleasant style 
greatly improving the accessibility of the different 
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papers, which are very detailed and might be tedious 
to grasp for the outsider at times. For time constrai­
ned readers English and Friesian abstracts as well as 
a Dutch summary are provided. 

Theunis' thesis starts with a study on the variation 
in mitochondrial DNA. This showed remarkable 
similarity between different populations of Knot, 
suggesting a common ancestor in recent time. This 
small ancestor population may have been formed 
10,000 years ago after the last glaciation when sea 
level had risen dramatically, probably leading to 
flooding of most of the typical knot habitats. Accor­
ding to this study islandica and canutus Knots may 
not have diverged until only 5,000 years ago. 

Next chapter is on the energy intake characteris­
tics of the two SUb-species. Knots eat mainly mol­
luscs and in an experimental set-up Theunis showed 
how extremely good they are at finding these; Knots 
must have remote sensing as they discovered prey at 
a higher rate than predicted from the area touched 
while probing. In one of the major staging sites of 
Knots, the Wadden Sea, diet and foraging behaviour 
were studied in both canutus and islandica Knots. In · 
additon to predation risk avoidance, spatial distribu­
tion of the two subspecies is mainly explained by 
distribution of their food. In autumn, canutus Knots 
arrive earlier than islandica Knots and face better 
feeding conditions as their main prey item, Macoma 
balthica, has not buried itself so deep into the sedi­
ment yet. While islandica Knots stay in the Wadden 
Sea, canutus moves on to West Africa. However, 
differences in food availability cannot explain canu­
tus' energetically expensive choice to fly further 
south; comparing 20 different sites for their macro­
zoobenthic communities from the perspective of a 
hungry knot, no latitudinal trend was found. 

In the next chapter on energy expenditure Theunis 
illuminates this long flight to equally food rich 
African sites by canutus Knots. Making use of 
heatable stuffed Knots, energy expenditure of res-



ting Knots was estimated in different habitats. From 
these data it was estimated that canutus Knots in 
Africa spend only 56% of the energy that islandica 
Knots need for maintenance at temperate wintering 
sites. Accounting for the extra energy canutus Knots 
expend for migration, the costs were still less than 
65% of the maintenance costs for islandica. Mainte­
nance costs are only part of the daily energy expen­
diture. On an artificial mud flat in the Wadden Sea 
foraging costs were measured using doubly labelled 
water. This revealed that Knots had to work extre­
mely hard for their food. Maintenance costs in the 
Wadden Sea plus foraging costs resulted in energy 
expenditure levels close to the metabolic ceiling. 
Although Theunis failed to do doubly labelled water 
measurements on breeding Knots he showed on 
TurnstonesArenaria interpres, in Arctic Canada that 
also during the breeding period Knots are probably 
operating close to the metabolic ceiling. 

Subsequenlty, Theunis deals with the buffer bet­
ween energy intake and expenditure, the body sto­
res. These are mainly used during migratory flights 
and can be quite spectacular in size: body masses 
almost double prior to migration. A large proportion 
of this chapter is dedicated to methodological pro­
blems when studying changes in composition of 
birds. The inherent assumptions and pitfalls when 
using carcass dissections to analyse changes in body 
compositon during periods of mass increase or de­
crease are clarified. The proper statistical analysis 
for data from carcass analysis are presented. Scan­
ning the literature and re-analysing published data­
sets indicates the widespread existence of fat-free 
tissue deposition along with fat. Nutrient stores are 
not exclusively used for migration but also to make 
it through periods of adverse weather conditions. In 
the last paper of this chapter reserve dynamics of 
Knots, Oystercatchers Haematopus ostralegus and 
Dunlins Calidris alpina are investigated in the light 
of the different climatological conditions at Europe­
an and African staging sites. Given the more unpre­
dictable conditions at temperate latitudes northerly 
winterers appear to be 'underinsured'.1t is hypothe­
sised that this is a result of a trade-off between 
survival time provided by stored fat and the cost of 
carrying this extra mass around. 

Finally, Theunis turns to metabolic adjustments in 
Knots. He shows that a bird's composition and 
metabolism can change tremendously in the course 
of a year under endogenous control, due to changes 
in diet, or as a result of different ecological condi­
tions. He shows among others that the stomachs of 
Knots and other intact-mollusc-eating species are 
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relatively large and will atrophy when eating softer 
food. Knots may thus not achieve high intake levels 
when suddenly confronted with other food stuffs; 
some time for adaption is needed. Approximately 
25 % of the energy expenditure of a bird working 
close to the metabolic ceiling is expended in the 
basal metabolism. Theunis shows that this basal 
metabolism is not constant but changes during the 
year in concert with body mass. Studying the meta­
bolic characteristics of different tissues (Cyto­
chome-C oxidase activity) Theunis concludes that 
changes in the basal metabolism can best be explai­
ned by variations in the mass of the organs, not by 
variation in the intensity of tissue metabolism. Com­
paring the basal metabolism of the two Knot subspe­
cies, the African wintering canutus appears to have 
the lowest level, which is related to differences in 
body composition. The lower basal metabolism ac­
hieved in canutus compared to islandica Knots is 
again another reason for canutus Knots to endure the 
risks and extra costs associated with long-distance 
migration for an energetically cheap wintering. 

Although at some points Theunis shows a tenden­
cy to eagely draw extensive conclusions from limi­
ted data he nevertheless deserves praise for mana­
ging to convincingly sketch the role of energetic 
trade offs in the evolution of the distinct migratory 
strategies of islandica and canutus Knots; this rem­
arkably complete account is of utmost importance 
for all those who are working in the field of avian 
energetics. Moreover, I think that by reading this 
book many an ornithologist already intrigued by the 
phenomenon of bird migration will be even baffled 
about migratory bird's performance, which "in hu­
man terms ... is only mirrored by top-athleted during 
prolonged enforced exercise". 

MARCEL KLAASSEN 

Mikael Hake, 1995: Adaptive control ofstarva­
tion risk in greenfinches (Carduelis chloris). 
Doktorsavhandling, Zoologiska institutionen, 
Goteborgs universitet. 20 sidor + sju artiklar i 
vetenskapliga tidskrifter eller i manusform. ISBN 
91-628-1514-8. 

Om du pa vintern har ett fagelbord utanfOr ditt 
koksfOnster har du sakert sett gronfinkar komma 
med jamna mellanrum for att fOrse sig av solrosfron 
och annat gott. Medan vinternatterna ar langa och 
kalla, ar dagama da nya fettreserver fOr nasta natt 
skall byggas upp, elakt korta. Da ar ditt fagelbord ett 
paradis for finkama. Men tro fOr den skull inte att 
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finkama bara hejdlOst proppar i sig mat for att bli sa 
feta som mojligt. Nej, tvartom, de ar mycket noga 
med att balansera sitt fOdointag och vikten avpassas 
pa tiondels grammet nar. I alIa fall om man far tro 
resultaten i Mikael Hakes doktorsavhandling. 

En gronfink som skall forsoka overleva vintem 
har mycket att ta hansyn till. Av storsta vikt ar mat 
for dagen och fett fOr nastkommande natt. Dartill 
kanske en liten extra fettreserv for nasta dag, som 
kan bli usel ur bade vader- och fOdosynpunkt. "Hur 
saker kanjag vara pa att hitta mat nasta dag? Nar jag 
val hittar mat, maste jag da dela med andra? Ar mina 
flockkamrater da stora stOddiga hanar som inte later 
mig komma fram till maten eller kan jag rakna med 
att sjalv fa vara Herre pa tappan?" Oavsett vad som 
vantar gronfinken sa tycker man hon borde ata och 
bli sa fet som mojligt. Om det nu inte varit fOr 
sparvhoken ... 

Det finns goda grunder att anta att en fet fink lOper 
storre risk att bli dodad av en attackerande hok an en 
mager fink, aven om detta aterstar for forskama att 
bevisa. En fet fink ar helt enkelt samre pa att manov­
rera och fOrflytta sig. Gronfinkens fettupplagring 
kan lite drastiskt uttryckt ses som en balansgang pa 
en vinterhal spang med doden vantande pa bagge 
sidor - svalt pa ena sidan, sparvhoksklor pa andra 
sidan. 

Mikael Hake har i sin avhandling framst koncen­
trerat sig pa betydelsen av temperatur och fOdans 
fOrutsagbarhet fOr faglarnas fettreserver. Till sin 
hjalp tog han ett av beteende-ekologins starkaste 
vapen - experiment. Sma flockar av gronfinkar 
fangades in och placerades i stora burar, nagra inom­
hus ochandra utomhus. Paglamas fodointag och 
vikt registrerades, den senare bland annat med hjalp 
av fjarrkontrollerade vagar. Sedan manipulerades en 
omvarldsfaktor at gangen, bland annat flockstorlek, 
rumstemperatur och fOdans fOrutsagbarhet. Hake 
lyckades dessutom framkalla ett par kraftiga snoo­
vader! Efter varje manipulation avlastes faglamas 
respons i form av hojd eller sankt vikt. 

I avhandlingens tva fOrsta uppsatser studerades 
hur en ensam gronfink klarar sin energibalans jam­
fort med nar den ar i flock. Resultaten antyder att 
sannolikheten att ails hitta mat ar stOrre nar faglama 
ar i flock. Sa lange mangden foda varje flockfink till 
slut far i sig ar mer an vad den minst behover, 
foredrar den att leva i flock. Annars fOredrar den att 
vara ensam. Flockliv minimerar i detta fall svaltris­
ken. Chansen att hitta en bra fodoplats finns ju alltid, 
men da galler det aU inte behova dela den med 
nagon. 
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I de nasta tva uppsatsema undersoker och disku­
terar Hake hur finkama avpassar sin kroppsvikt efter 
fOrvantad energiforbrukning (temperatur) och ris­
ken fOr svalt. Som fOrvantat okade finkarna sina 
fettreserver nar temperaturen sjonk och minskade 
dem nar temperaturen okade. Likasa okades reser­
vemas storlek nar finkamas fOdotillgang gjordes 
mer ofOrutsagbar. I de tre sista uppsatsema drar 
Hake slutsatsema att (1) dominanta faglar i en flock 
bar pa mindre reserver an subdominanter, da de har 
sakrare tillgang till mat genom sin dominans, (2) 
viktOkningsmonstret over en dag anpassas efter ris­
ken fOr svalt, och (3) fodans fOrutsagbarhet har 
stOrre betydelse fOr reservemas storlek hos finkarna 
an omgivningstemperaturen. 

De tre fOrsta uppsatsema, forrattade tillsammans 
med Jan Ekman och publicerade redan 1988-1990, 
har fatt stor rattmatig uppmarksamhet, inte minst 
den i Behavioral Ecology 1990. Genom kluriga 
experiment kunde Hake och Ekman belysa hur val 
och andamalsenligt faglama avpassar sina fettreser­
ver efter fOrvantningar infor framtiden. De tre sista 
uppsatsema i Hakes avhandling ar varianter pa sam­
rna tema. Nar jag laste dessa fOrsta gangen maste jag 
erkanna att jag tankt-e "knappast fOrvanande, det vet 
man ju att faglarna val anpassar sina fettreserver 
efter olika omvarldfaktorer". Sedan slog det mig att 
det var ju genomslagskraften i Hakes (och Ekmans) 
tidigare arbete som fick mig att tanka sa! 

Hakes avhandling ar tematiskt mycket val sam­
manhallen och genom val genomforda experiment 
har han belyst flera olika viktiga aspekter som gron­
finkama tar hansyn till nar de fOrsoker maximera 
chan sen att overleva vintem. Samtidigt ar dock 
avhandlingens starka sidor pa satt och vis ocksa dess 
svaga. Man hade gama sett Hake ta ut svangama 
bade pa metodsidan och i sin analys. Hur gor till 
exempel gronfinkama nar de inte sitter i bur utan 
flyger omkring bland villaomradets fagelbord? Ar 
burstudiemas resultat helt och hallet relevanta fOr 
frilevande faglar? Och hur mycket langre kan en 
gronfink klara en svaltsituation genom att lagga pa 
ett extra gram fett? Sadana data finns i litteraturen 
och kunde gett extra styrka at Hakes slutsatser. 

Betydelsen av noga avpassade fettreserver ar idag 
ett hett amne inom zoologisk ekologi och mycket 
arbete laggs ner, bade teoretiskt och empiriskt, pa att 
fOrsta hur och varfor djur ar sa noggranna med att 
bestamma dessas storlek. Det galler saval fett fOr 
overlevnad som fOr flyttning. Hakes avhandling 
bidrager signifikant till var kunskap i amnet. 

AKE LINDSTROM 
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