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Hackningsmiljons betydelse for hackningsframgangen hos
havsfiskande smalom Gavia stellata i Vaster botten

ULF SKYLLBERG, JOAKIM LESSMANN & PER HANSSON

In Sweden sea-foraging Red-throated Divers are found
only in the north-eastern part, along the Gulf of Bothnia
and the Bothian Bay. The breeding biology of these possi-
bly 100200 pairsisvirtually unknown. In this study, the
breeding success of 15 pairs of these birds was related to
lake and nesting site characteristics. During the years
1993-1998, atotal of 53initiated incubationswererecord-
edin14differentlakeswithina400 km?area. Out of atotal
of 43 well-grown young (28 incubations) al except 5 (3
incubations) were with certainty hatched in nests located
on small islets or on floating Spaghnum spp. moss mats.
The overall breeding success, expressed as non-fledged,
half-grown chicks (large young) per incubation, was0.81.
Thebreeding successwassignificantly lower (0.01<p<0.05,
Kruskal-Wallisfollowed by Dunn’stest) in bog-type mire
lakes (0.33 young per incubation) than in lakes with a
mosaic character of open water, high-grown Carex vege-
tation and Spaghnum moss mats (0.94 young per incuba
tion). Alsoinforest lakes, formed in depressionsof glacial

Abstract

till, the production was higher than in mire lakes (1.09
young per incubation). It was found that a dense cover of
high vegetation close to the nest was the most important
factor for the breeding success (p<0.01, Spearmans r.),
whereas distance between the nest and the shore showed a
weak stetistical significance (0.05<p<0.10). On a lake
level scale, it was found that breeding success increased
with decreasing percentage open water (i.e. increasing
mosaic character, p<0.01, Spearmansr,) whereasthe abso-
lute size of the lake (0.26 to 15.9 ha), maximum distance
over open water and distanceto the sea (0.3to 4.0 km) did
not seem to affect the breeding success. The influence of
predation and yearly fluctuations in lake water level on
breeding success are discussed.
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Inledning

Endvervadigandemajoritet av Sveriges1200-1400
par smalom (Eriksson & Lindberg 1999) hackar i
sma myr- och skogstjarnar och fiskar i néarbelagna
storre sbtvatten. Dettaér t.ex. fallet fér decal5—-20
par i sydvastra Sverige, som studerats ingdende
under 1980-talet (Eriksson 1994), och de drygt 50
par som arligen foljts i Malungstrakten (Dahlén
1996). Bestandet i sydvéastra Sverige visade indika-
tioner pa en vikande trend under perioden 1960—
1985, men tycks dérefter dterhamtat sig nagot (Er-
iksson & Johansson 1997). Orsakerna till minsk-
ningen ar oklara, menférandringar av hackningssj6-
arnaefter dikningsingrepp och paverkan av luftfor-
oreningar kanhahaft betydel se(Erikssonm.fl. 1988).

K unskapen om|éngsikti gabestandstrender och hack-
ningsutfall for smalommar hackandei norraSverige
arliten. Projekt LOM), som sedan 1994 drivsgemen-
samt av Naturskyddsféreningen och Sveriges Orni-
tologiska Forening, kan delvis ge svar pa dessa
frégestalIningar (Eriksson & Lindberg 1999), med-
anmer specifikastudier kravsfor att vi skall fabéattre
kunskap om vilka faktorer som styr smaommens
hackningsframgang.

Betydande delar av varldens smalommar hackar,
i motsatstill desvenska, i marinmilj6. Havsfiskande
populationer har t.ex. studerats pa Shetlandstarna
(Gomersall 1986), Orkneytarna (Booth 1982) ochi
Kanada (Douglas & Reimchen 1988, Eberl & Pic-
man 1993). | Sverige finns havsfiskande smalom-
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mar |angs norrlandskusten. Av dessa hyser Holmo-
arkipelagen och angrénsande fastlandsdel inom
Umedkommun ca35-40 par smalom (Olsson1992).
Mycket lite & kant och dokumenterat om dessa
lommarshéckningshiol ogi och hackningsframgang.
Syftet med foreliggande studie & del s att dokumen-
tera hackningsframgangen hos ca 15 par av de kust-
fiskande smdommar, som héckar i Vasterbottens
sbdra kustland, dels att identifiera betydelsefulla
faktorer bakom héckningsutfallet.

Studieomrade och inventeringsmetodik

Studieomr&dets stor skaliga topografi, geologi och
vegetation

Véra studier bedrevs inom ett ca 400 km? stort
omréde begransat av Umedlven och vag E4 i vaster,
VastraK varkeni dster och Dalkarlsdi norr (Figur 1).
Omréadetstopografi ar flack och praglasav en nord-
sydgaenderelief vilkeni denmindreskal an bestar av
olika typer av moranformationer (t.ex. drumliner)
ochi den storre skalan av mer markerade dalgéngar.

Figur 1. Inventeringsomradet.
The study area.
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Den flacka topografin resulterar i en generellt hogt
liggande grundvattenytasom ger gynnsammaforut-
séttningar for torvbildning. Sammanhéngande myr-
omréden dominerar alltmer landskapet med okat
avstand fran kusten. Landhojningen & for nérvaran-
de omkring 0.9 m. per hundra &r, vilket i kombina-
tion med den flacka terrangen kontinuerligt skapar
nyakustnérasjdar samtidigt som édre sjdar succes-
sivt vaxer igen.

Bergarterna i undersokningsomradet domineras
av s.k. kustgnejser, som &r fattiga pa naringsamnen
som kalcium, magnesium och kalium. Darfér & de
flesta myrmarker och §6ar i omradet tamligen n&
ringsfattiga. Myrarna & uppbyggda av vitmossear-
ter Sphagnum spp. och har dvervégande karaktér av
fattigkarr (Sjors 1956). Aven de minerogent paver-
kade g6arnas strandzon &r bitvis avgransade mot
fastmarken av en bard av fattigkarr, vilken ofta
domineras av vitmossor. | ménga sjéar finns mer
eller mindre fast forankrade eller flytande “ mattor”
av vitmossapavilkahtgrevegetation efter entidkan
fafaste. Faltskiktet pd myrarna domineras av arter
som rosling Andromeda polifolia, tranbér Vaccini-
um oxycoccus, skvattram Ledum palustre och ljung
Calluna vulgaris. Vegetationen i mer néringsfattiga
strandzoner domineras av tuvull Eriophorum vagi-
natum, dystarr Carex limosa, grastarr C. curta, krak-
kléver Comarum palustre och vattenklver Meny-
anthes trifoliata, medan hogvuxna arter som flask-
starr C. rostrata, trédstarr C. lasiocarpa och 56fré-
ken Equisetumfluviatiledominerar strandzoneni de
nagot mer naringsrika sj6arna. Det skogsbildande
tradslaget & huvudsakligen gran Picea abies. Tall
Pinussylvestrisfinnsendast i form av glesabestand
av martallar i granszonen mellan myr- och fastmark.
Vid né&gra jar finns tallungskog som planterats pa
tidigare granskogskladd mark. Lovtradsinslaget
domineras av glashjork Betula pubescens, som till-
sammans med rénn Sorbusaucuparia den domine-
rar pa yngre hyggen. Graal Alnus incana aterfinns
ofta som en bard |angs strandkanten payngre §6ar
néra kusten.

Klassificering av hackningssj dar

| syfteatt hittaett samband mellan hackningsresultat
och héckningsmiljo har vi klassificerat samtliga
g Oar som hyst stationérapar eller hdckande lommar
i tre olikatyper: (typ 1) myrgdl, (typ 2) skogstjarn
och (typ 3) sjoar bestdende av en mosaik av Gppen
vattenyta, delvis gungflyartade vitmossemattor och
ruggar av mer naringskravande vegetation somt.ex.
starr Carex spp. och sév Scirpus spp.



Figur 2. Myrgdl dér vitmossemattan & bevuxen med trédstarr Carex lasiocarpa i strandlinjen. Sj6 nummer 10.
Mire lake with some Carex lasiocarpa on the shore. Lake no. 10.

Myrgolen (S 6rs, 1956) &r det djupastepartieti en
tidigare storre 56 som med tiden ackumulerat orga-
ni skt sediment och successivt vuxitigen. Denkarak-
teriserasi sitt typfall av en sammanhangande klar-
vattenyta utan inslag av ruggar av hogre vegetation
och har en valdefinierad strandkontur bestdende av
vitmossemattor. Eventuel It inslag av mer hdgvuxen
vegetation langs strandernaberor av néringstill skott
i tillrinnande vatten. Ar inslaget av vatten frén om-
kringliggande minerogen fastmark litet saknasi det
narmastehdgvuxnastarrarter, medan betydandestarr-
partier kan forekomma dér myrgolen tillférs né-
ringsrikt vatten (Figur 2). Myrgolarnai omradet &
generellt ndringsfattiga (dystrofa).

Skogstjarnar (Figur 3a) &r bildade i sénkor i mo-
rantacket, ofta belagna mellan tvd moranryggar av
drumlintyp. Dessa §j0ar tillférsi hog grad minero-
gent markvatten frén omkringliggandeterrang, men
den naringsfattiga berggrunden ger dnda sjdarnaen
oligotrof karaktdr. Normalt & sjdarna omgivna av
ddre barrskog och har en strandzon bestdende av
vitmossemattor blandade med starrpartier. Utanfor
stranden finnsoftaen bard av starr- och savbalten av
varierandetathet och utstrackning (Figur 3b). | ndg-

rafall & s6arnaomgivnaav hyggen eller ungskog,
vilket har resulterat i ett tillskott av ndring och ljus
som tillfaligtvisforandrar vegetationssammansétt-
ningen saval |angs 5jons strander somi galvason.

De sj6ar som uppvisar en blandning av §6, karr-
och mossepartier benamner vi mosaik (Figur 4). De
utgor de mest néringsrikag6arnai omradet och &r i
flerafall sannolikt en produkt av dikningsingrepp. |
dessa sjoar finns ofta grupper av doda tréd, vilket
indikerar att vatten tillforts frén ett uppstroms bel &
get dikningsobjekt. Naring tillfors med diknings-
vattnet, vilket medfor att vegetationens samman-
séttning forandras till en rikare typ dar bade hogst-
arr- och vitmossepartier blandas. Generellt kan en
mer mosaikartad karaktér av hdgre vegetation och
klarvattenytor forvantas da en naringsfattig 56 fatt
en forhdjd néringsstatus, medan en altfér hog na
ringstillforsel (i kombination med drénering) resul-
terar i betydande igenvéaxning och en minskad grad
av mosaik.

Sjdarnastotalayta, inklusive flytande och botten-
forankrad vegetation, mattes pa det ekonomiska
kartbladet (uppréttat efter flygfotografering 1982),
medan 6ppen klarvattenytaoch storstaavstand Gver
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Figur 3a. Typisk skogstjarn med boholme. S§j6 nummer 6.
Typical forest lake and islet with nest. Lake no. 6.

Oppet vatten méattesdirekt fran flygfotografier tagna
1990. Sjons ungefarliga dlder berdknades utifran
hojd 6ver havet, angivet paden topografiskakartan,
ochenlikformiglandhajningshastighet om 0.9 mpa
100 &r. Sjéar med en berdknad &der inom 20%
hanfordes till en gemensam, genomsnittlig alders-
klass. Minsta avstand mellan hackningssjo och ha-
vet, samt mellan h&ckningssj6 och sammanhangan-
de 3 m. djupkurva i havet, méttes direkt pa den
topografiskakartan. | Tabell 1 &erfinns geografiska
datafor de 17 5j6ar som hade stati onarasma ommar
eller hackande par minst ett av inventeringsaren.

Inventeringsmetodik

Utifran tidigare erfarenheter av smaomhéackningar
i omrédet (t.ex. Olsson 1992), begransadesinvente-
ringsinsatserna till ett 30-tal av inventeringsomra-
detstotalt ca135 g0ar. Sjdar med mindre sannolik-
het att hysa smdlom besoktes endast en till tva
ganger per sasong medan sjoar dar hackning konsta-
terats, eller stationérapar patréffats, besoktesi med-
eltal fem ganger under perioden maj till och med
september. Bestkenkanindel asi treolikakategorier
beroende pa tidpunkten under hackningscykeln: i)
ett till tre besok for att konstateranérvaro av stetio-
néra par och/eller paborjad ruvning, ii) tva till tre
bestk for att konstatera utklacktaungar eller avbru-
ten héckning ochiii) ett till tre besok for att kontrol-
lera stora, i det ndrmaste flygga ungar. Under sé&-
songerna 1993 och 1994 visade sig besok under
forsta till tredje veckan i juni vara mest optimalt i
syfte att konstatera pabdrjad hackning. Ingen ny
héckning upptacktesunder juli eller augusti dessaar.
Under 1995-1998, déremot, var synkroniseringen
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Figur 3b. Vegetationsrik skogsstjarn. Bobalen dterfinns i det
tétaste partiet av tradstarr Carex lasiocarpa. Sj6 nummer 9.
Vegetation-rich forest lake. The nest is located in the dense
Carex lasiocarpa vegetation. Lake no. 9.

av hackningar mellan sjdar betydligt samre och
besokskategoriernai), i) ochiii) kom att | 6paparal -
lellt Gver tiden. Under 1998 var inventeringsintensi-
teten sdmrei §0ar som under 1993-1997 inte visat
sig hysahéackandelommar, varfér antal et stationéra,
g hackande, par inte redovisas for sésongen 1998.
Sj6arna inventerades med handkikare fran land.
Narvaro av stationart par vid minst tva tillfalen
antasindikeraett revir inom vilket hackningsforsok
intekan uteslutas. Hackning likstaller vi med iaktta-
gande av ruvande fagel. | §6 nummer 2 (Tabell 1)
kunde boplatsen inte lokaliseras p.g.a. kraftigt ut-
vecklad vegetation och darfor konstaterades hack-
ning forst i och med att ungar iakttogs. Eftersom vi
i denna g0 kan ha missat ett okant antal avbrutna
héckningar & den g medtagen i den statistiska
analysen. Tidpunkten for agglaggning skattades ut-
ifran besok fore och efter forstatillfallet med iaktta
gen ruvning, samt en kontroll av denna tidpunkt
genom att subtrahera summan av ungarnas skattade
ader och 30 dagars ruvningstid (Bundy 1976) frén
det datum da ungarna visade sig for forsta gangen.
Avbruten héckning faststalldesdaett tidigareiaktta-
get ruvande par vid ett senare tillfédle visat sig ha
Overgivit boet och/eller [amnat hackningssjon. Att
savar fallet kontrollerades vid ytterligare minst ett
tillfélle. Predation av &gg eller av nyklackta ungar
kunde inte sérskiljas. | enlighet med metodiken
inom Projekt LOM (Eriksson & Lindberg 1999)
baseras hackningsresultatet pa summan av antalet
ungar med Overvagande juvenil fjéderdrékt och en
storlek uppgéende till minst hélften av de vuxna
faglarnas (kallas hadanefter ” storaungar”). | fall av
konstaterad omléggning efter misslyckad hackning,
& endast den omlagdakullen medtageni statistiken



Figur 4. Mosaik av 6ppet vatten, gungflyn av vitmossemattor och ruggar av starr och sév. §6 nummer 1.
Lake classified asa mosaik of open water, floating Sphagnum spp. mats and more nutrient demanding vegetations such as Carex
spp. and cirpus spp. Lake no. 1.

(d.v.s. det forstamisslyckadefoérsoket bortsesifran).
Dettaanser vi varadet mest korrektatillvagagangs-
séttet eftersom misslyckanden efter endast en myck-
et kort tids ruvning l&tt forbises med den invente-
ringsintensitet vi anvant oss av.

Efter det att ungarna lémnat hackningssjon (au-
gusti—september) bestktes samtliga boplatser (i ett
fall brukades kanot) och vegetationens medelhojd
och tackningsgrad mattesinom 0,5 m fran bobalens
ytterkanter. Med méttband méttes avstandet frén
boplatsens (bobale eller mindre boholme dar sadan
brukades) ytterkanter till den nérmaste, med fast-
mark sammanhangande, gungfly eller annan tét,
delvisbérandevegetation (hédanefter bendmnd gung-
fly), samt mellan boplatsen och sammanhéngande
fastmark. Med fastmark menas mark som &r stabil
nog att baraen normal byggd person (ikl&dd stovlar).

Resultat och diskussion

Vattenstandsfluktuationer och hécknings-
sasongens tidsmassiga utstrackning

Smalommar observerades i héckningssjGarna fran
det att isen brét upp, oftaforstatill andra veckan i
maj, till och med dutet av september. Beréknad
tidpunkt for agglaggning, avrundad till nérmaste
femdagarsperiod, varieradefran omkring 20 maj till
10juli. Sannolikt var det framforallt vattenstandets
nivai sjdarnasom styrde dennatidpunkt. Baserat pa
en ungefarlig berdknad tidpunkt for kléackning och
engenomsnittlig ungvardnadstid om 45 dagar (Bun-
dy 1976) kom héckningssasongen, definierad som
den tid da vuxna féglar eller ungfaglar vistas i
hacksjGarna, att strackasig fran omkring 10 maj till
omkring 30 augusti ett & med intermediart vatten-
sténd (1994), medan densistaflyggaungen berakna-
des |amna hackningsl okalen forst omkring 25 sep-
tember ett & med mycket hogt vattenstand (1995).
Vi métteinte vattenstandet i §6arna, men genom att
okulart jamfora vattenytans |age med den hdgsta
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punkten paexponerade boholmar i nagraav §6arna,
kundevi goraenkvalitativ, relativjamforel semellan
aren. | Tabell 2 anges vattenstandet i slutet av juni i
enfyra-gradig skala. Den senavarflodeni skogslan-
det i kombination med kall véaderlek och ovanligt
mycket regn i manadsskiftet maj/juni (SMHI 1995)
gav ett betydligt hogre vattenstand i sjoarna 1995
jamfort med sésongerna 1993 och 1994. Under
sasongerna 1997 och 1998 var vattenstandet lika
hogt eller t.o.m. hdgre &n under 1995 i Slutet av
héckningssésongen (p.g.a. mycken nederbord under
sommaren), men lagreunder slutet av juni. Av degju
ruvningar som paborjades fore andra veckan i juni
1995 avbrots samtliga utom en. Utan att ha direkta
bevis for drénkta boplatser sétter vi dessa avbrutna
héckningar i samband med en kraftig hjning av
vattennivan under andrahalvan av juni. Under 1995
bytte tv& av paren initialt den boplats som varit
lyckosam under saval 1993 som 1994 mot entorrare
plats belagen pa fastare mark. Dessa boplatser var
troligen ett andrahandsval da bada paren &tervande
till dentidigare anvéndaboplatsen nér vattnet dragit
sig tillbaka i borjan eller mitten av juli. Vad som
handemed dggenfrandenforstakullen &r okant. | tre
andra tjarnar vantade lommarna med att héckatills
i borjanavjuli 1995, davattenstandet sjunkit, medan
ett par helt avstod héckning d& den under 1993 och
1994 ianspraktagna boplatsen var Gversvammad
under helahackningssasongen. Lommarnalég dock
kvar i tjdrnen under hela sommaren.

Hackningsresultat

Hackningsresultaten for &ren 1993-1998 redovisas
i Tabell 2. Den genomsnittligaungproduktionen per
paborjad héckning (ruvning) var 0,81 stora ungar
(£SD 0,31 per par och &r). Dettaresultat kan jamfo-
ras med en genomsnittlig ungproduktion om 0,67
och 0,88 stora ungar per paborjad hackning och ar
for inlandsfiskande smalommar i sydvastra Sverige
under perioden 1980-1996 (Eriksson & Johansson
1997), respektive under perioden 1991-95 i Mal-
ungstrakten, Dalarna(Dahlén, 1996). For sbdraFin-
land rapporterade Lokki & EKI6f (1984) 1,15 pulli
och/eller juveniler per pdbdrjad hackning under pe-
rioden 1979-1982. For havsfiskande bestand har
Booth (1982) uppgivit en ungproduktionom 0,70 pa
Orkney®arna och Gomersall (1986) 0,45 ungar per
héckning pa Shetlandsdarna under perioden 1918
1982 (n=1104). Medtankepaatt 0,450ch 0,67 stora
ungar per hackning pa Shetlandsdarna respektive i
sydvéstra Sverige av forfattarna ovan ansags vara
tillrackligt for att bibehalladet hackande bestandets
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storleki dessaomraden, finner vi ingen anledning att
draandraslutsatser &n att lommarnai V asterbottens
kustland for tillfallet reproducerar sigtillréckligt for
att vidmakthalla sin numerar.

Procentandel en kullar medtvastoraungar var hog
i vart material i jamforelse med litteraturdata. |
genomsnitt 54% av delyckade héckningarna (15 av
28) resulteradei tvastoraungar. Dettakan jamforas
med 38%i studiernagenomfoérdai sydvéastraSverige
(Eriksson & Johansson 1997), 38% i Malungstrak-
ten (Dahlén 1996) och 34% hos det havsfiskande
bestandet paShetlandsdarna(Okill & Wanless1990).
Detta indikerar att fisktillgangen i Vasterbottens
kustland, och/eller andra egenskaper i hacknings-
miljon, ger goda forutséttningar att foda upp tva
ungar.

Betydelsen av §)6typ for hackningsresultatet

Lyckade hackningar genomfordesi allatre katego-
rier av g 6ar: myrgol, skogstjérn och mosaikartad 5j6
(Tabell 3). Av gj6arnai Tabell 1 gjordesinget bofynd
i tjarn 10 och 13 under inventeringsperioden, trots
narvaro av stationarapar. | §6 2 kunde vi inte, trots
idoga forsok, finnaboet varfér denna g6 inte tagits
med i den statistiska analysen av héckningsutfallet.

Av 15 hackningsforsok i myrgol (sjotyp 1) lycka
des endast 3 (20%), medan 14 av 22 (64%) forsok i
skogstjarnar (§6typ 2) och 11 av 16 (69%) héck-
ningsforsok i mosai kartade §j6ar (sj6typ 3) var lyck-
osamma. Uttryckt som stora ungar per ruvande par
och sj6typ (Tabell 3), visade Kruskal-Wallistest att
hackningsutfallet signifikant skilde sig & mellan de
tre gétyperna (x2 = 6.72, 0,01<p<0,05). Dunn’s
icke-parametriskatest for multiplajamforel ser visa-
deatt hackningsresultatet i myrgdl (0,33 storaungar
per ruvande par och §6) avvek mest signifikant fran
resultatet i mosaikartade sj6ar (0,94 storaungar, Q=
2,36, 0,05<p<0,10), medan skillnaden gentemot re-
sultatet i skogssidar (1,09 stora ungar) hade en
svagare signifikans (Q= 2,06, 0,10<p<0,20). For att
utréna vilka eventuella faktorer som ligger bakom
skillnaderna i héckningsresultat mellan sjétyperna
nyttjades Spearman’srank korrel ation for att relate-
ra hackningsresultatet till (A) hackningssarnas
geografiskakarakteristik och (B) karakteristik kopp-
lad till boplatsens narmiljo.

(A) Betydel senav héckningssjonsgeografi for hack-
ningsresultatet

Korrelationen mellan var och en av faktorerna i
Tabell 1 ochantalet storaungar per paborjadruvning
och 56 (Tabell 4, kolumn 3) redovisasi Tabell 5. Av



Tabell 1. Fysiskadatafor 17 sjdar inom undersokningsomrédet som uppvisade stationara par atminstone en gang
under perioden 1993-1998. Sjdarnar ordnade enligt fallandetotal §dyta. Sjdarnaindelasi tretyper: nr 1 dystrof
myrgdl, nr 2 oligotrof skogstjérn och nr 3 néringsrik mosaik av 50, kérr- och mosse-element.

Physical description of 17 lakeswithin the study area which at |east once had a stationary pair during 1993-1998.
Lakesare sorted by decreasing lake area. Lakes are divided into three groups: no.1 a nutrient poor mirelake, no.
2 an oligotrophic forest lake and no. 3 a mosaic of open water, floating vegetation, nutrient demanding higher

Scirpus and Carex vegetation and Sphagnum mats.

Si6 nr. Total Klar- Storstaavstand  Sjons Avstand till Typ av
goyta, ha vattenyta, ha Over Oppet ungeférliga havsvik eller g6
(Yo klarvatten  vatten, m alder, & kust (avstand
av total yta) till 3 m djup-
kurva), km
Lake no. Total lake Open water Maximum Estimated Distanceto sea Lake
area, ha area, ha (% distance over age of (distanceto3m  type
openwater of  openwater, m  lake, years sea depth), km
total area)
1 15,9 2,7(17) 210 2500 4,0 (4,3 3
2 7,7 7,4 (96) 830 250 0,5 (3,0 2
3 17 1,4(82) 230 250 0,3(0,7) 2
4 1,6 1,6 (100) 300 1500 0,5(2,0) 2
5 14 1,4 (100) 170 1500 0,7 (2,8) 1
6 11 0,99 (90) 180 350 0,6 (3,6) 2
7 1,0 0,95 (95) 230 800 0,8(1,7) 2
8 0,98 0,18 (18) 100 1800 22(4,7) 3
9 0,88 0,58 (66) 180 150 0,5(1,5) 2
10 0,81 0,81 (100) 250 3500 5,4 (12,7) 1
11 0,78 0,51 (65) 60 3500 3,7(115) 3
12 0,75 0,75 (100) 170 3500 5,5(6,5) 1
13 0,61 0,61 (100) 170 1500 1,0(3,9) 1
14 0,40 0,17 (42) 50 2500 2,6 (57) 3
15 0,39 0,39 (100) 70 2500 2124 1
16 0,30 0,30 (100) 60 3500 3,3(58) 1
17 0,26 0,26 (100) 100 1500 1,6 (3,3 1

faktorernai Tabell 1 visade sig endast procentande-
len Oppen vattenyta ge ett signifikant (negativt)
samband med hackningsresultatet (Tabell 5,
Spearman’sr, = - 0,64, p<0,01). Dettatolkar vi som
att 5j6ar med relativt ymnig vattenvegetationi form
av flytande véxter, mer eller mindre flytande vit-
mossemattor och ruggar av starr och sév, d.v.s. §6ar
med en mosaikartad karaktar, ger enfor smalommen
mer fordelaktig hackningsmiljo én sjéar dominera-
deav dppet vatten. Sambandet ger sdledesenforkla-
ringtill varfér demosai kartade sj6arnauppvisadeett
signifikant béttre héckningsutfall &n myrtjarnarna
under perioden. Av 6vriga faktorer i Tabell 1 gav
aven den absoluta arealen klarvattenyta en viss ne-
gativ korrelation med hackningsutfallet (Tabell 5).
Detta dr sannolikt ett uttryck for att 5j6ar med bety-

dande vattenvegetation, snarare an sma sjéar med
dominerande Gppet vatten, ar fordel aktiga for sma-
lommen (se nedan).

Att total sj0ytaoch avstand frén hackningssjo till
havet (eller dess 3 m djupkurva) inte visade nagon
korrelation med héackningsresultatet (Tabell 5) &
inte férvénande i sken av resultat frén tidigare stu-
dier. Eriksson & Johansson (1997), som undersokte
g 6ar av ungefér sasmmastorlek somvi (0,4-33,1ha),
fanninget signifikant samband mellan medel antal et
storaungar per 56 och & och hackningssjons areal.
Pa Shetlandsdarnahar bade Okill & Wanless (1990)
och Gomersall (1986) déaremot funnit att lommar
héckande i sj6ar mindre a&n 0,3 ha respektive 1 ha
hade en hogre ungproduktion & lommar héckande
i storresjoar. Gomersall angav en okad stérning fran
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Tabell 2. Vattenstand i hackningssjdar samt héackningsresultat for aren 1993-1998.

Relative water levelsin lakes and reproduction of young 1993-1998.

@ @ (©) 4

®) (©) @ra @AHrE @rHe

Sésong Relativt Ruvande Stationdra  Par Stora Lyckade Ruvande  Stora Stora Stora
vattenstand  par par 1)+(2) ungar héckningar parmed2 ungar/ ungar/  ungar/
(% av (1)) storaungar ruvning  par lyckad
(% av (1)) hackning
Season Relative Incubating ~ Stationary Pairs Large Successful Incubating Large Large Large
water level  pairs pairs @)+(2 young breeding pairswith2 young/  young/  young/
(% of (1)) large young incubating pairs successful
(% of (1)) pairs breeding
1993 1&gt low 8 4 12 9 6 (75) 3(38) 112 0,75 15
1994 medel 12 2 14 12 7 (58) 5(41) 1,00 0,86 1,7
intermediate
1995 mycket hégt 11 4 15 6 4(36) 2(18) 0,55 0,40 15
very high
1996 hégt high 7 6 13 3 3(43) 0(0) 0,43 0,23 10
1997 hégt high 8 5 13 5 3(38) 2(25) 0,62 0,33 1,7
1998 hégt high 7 ? ? 8 5(71) 3(43) 1,14 ? 1,6
1993-98 53 43 28 (53) 15 (28) 0,81 0,48* 15
* 1993-1997

manniskan med 6kad sj0ytasom den troligaforkla-
ringen. Va& beddmning & att det i dagslaget inte
finnsnégon pétaglig mansklig stérning av hackande
smalom inom vart studieomréde.

Betraffande narhet mellan hackningstjérn och fis-
keplats, konstaterade Eberl & Picman (1993) att
avstandet intehade ndgon betydel sefor uppfodning-
en av ungar men att sannolikheten for att klackatva
&gg var signifikant storrefor par med ett avstand till
fiskeplatsen understigande 9 km. Fér manga stude-
rade populationer har det maximala avstandet till

fiskeplatserna legat runt 7-8 km (Douglas &
Reimchen 1988, Eriksson m.fl. 1990, dennastudie€),
varfor slutsatser angaende effekter av langreflygav-
sténd inte I&tit sig goras. Vi kan alltsa anta att vart
material bade betraffande sjdareal och avstand till
fiskeplats var for snavt for att ge nagra signifikanta
skillnader mellan sj0ar i detta avseende.

(B) Betydelsen av boplatsens narmiljo foér hack-
ningsresultatet
Boplatsen och dess narmiljo karakteriserasi Tabell

Tabell 3. Hackningsutfall for de tre olika sjotyperna uttryckt som medelantal stora ungar per ruvning, & och 6

Reproductive success for Red-Throated Divers in three different types of lakes determined as large young per

incubation, year and lake

Sjotyp Antal g6ar Medelantal stora ungar per
(antal ruvningar) ruvning 1993-1998

Lake type Number of lakes Mean number of large young
(numbers of incubations) per incubation 1993-1998

Myrgdl (§6typ 1) Mire lake (type 1) 5(15) 0,33

Skogstjarn (g6typ 2) Forest lake (type 2) 5(22) 1,09

Mosaik myr/sjo Mosaic (type 3) 4 (16) 0,94
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4 som avstandet mellan boplatsen och samman-
hangande gungfly, avstandet mellan boplatsen och
fast mark, samt téckningsgraden av hégvuxen vege-
tation 0,5 m frén bobalen.

Av Tabell 4 framgar att 15 av 19 funna boplatser
var dar i sAmétto att de omgavs av en klarvattenyta
under helahzckningssasongen (avstand mellan bob-
ale och gungfly storre & 0 m). Av dessa 15 dar var
tre av fastmarkstyp medan 12 var uppbyggda av
vitmossemattor och/eller starr och savruggar. Ovri-
ga fyra boplatser var beldgna pa mer eller mindre

gungflyartadevitmossemattor i direkt anslutningtill
fastmark. Par utnyttjande dessa bon var intei nagot
enda fall lyckosamma. Inget bo &terfanns pa ren
fastmark.

Betydel sen av bobalensndrmilj 6 for hackningsut-
fallet utvérderadesgenomatt korreleravar ochenav
faktorernai Tabell 4 (kolumn 4-6) med antal et stora
ungar producerade per boplats (Tabell 4, kolumn 3).
Korrelationskoefficienterna (Spearman’s ry) och
derassignifikanser presenterasi Tabell 5. Det fram-
gér av tabellen att tackningsgraden av mer hogvuxen

Tabell 4. Hackningsresultat 1993-1998 samt data fér boplatsens fysiska tillgénglighet och vegetation i dess
omedelbara nérhet. Tjarnarna & ordnade i fallande storleksordning.

Reproductive success 1993-1998 and physical data for nesting sites.

Sonr. Antal ruvningar M edel antal Avstand fran Avstand fran  Tackningsgrad av
och 1993-1998 storaungar per boplats till boplats till vegetation hdgre
bobalar (med lyckat ruvning, & och  sammanhangande fast mark, m an3dminom0.5m
(ab..) resultat) boplats gungfly eller frén boet, %
tét veg, m
Lake no. Number of Large young Distance Distance Coverage by
andnests  incubations per incubation, between nest between nest  vegetation above
(ab...) 1993-1998 year and nest and floating and solid 3 dm heigh within
(successful) vegetation, m ground, m 0.5 mfrom nest,%
la 3(2 0,67 >10 >30 50
1b 2(0) 0,00 >10 > 30 50
1c 1(0) 0,00 >10 >30 50
lat+1b+1c: 6 (2) lat1b+1c: 0,33
2 ?(2) 2,00 bobalen g lokaliserad nest not located
3a 2(1) 0,50 45 45 20
3b 2(1) 1,00 10 10 50
3at+3b: 4(2) 3at+3b: 0,75
4 2(1) 0,50 1,0 3 20-30
5 2(0) 0,00 0 3 <20
6a 3(2 1,33 10 10 50
6b 2(1) 1,00 0 20 60
6at6b: 5 (3) 6at+6b: 1,20
7 4(3) 1,00 25 10 10-30
8 3(3) 1,67 >10 > 30 50
9 5(3) 1,00 8 8 50
11 4(3) 1,00 >10 > 30 50
12 1(0) 0,00 0 3 <10
14 3(3) 1,33 05 25 70-80
15 3(1) 0,67 1,0 3 <10
16a 4(2 0,75 4 4 20-30
16b 2(0) 0,00 0 3 10-30
16a+16b: 6 (2) 16a+16b: 0,50
17 3(0) 0,00 0 1,0 <10
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(>3 dm) vegetation visade den starkaste samvaria-
tionen med hackningsresultatet, medan avstandet
mellan boplats och sasmmanhéngande gungfly, eller
mellan boplats och fastmark, gav svagare samband.
Resultatet indikerar, givet att boet &r beléget paen 6
av fastmarks- eller gungflykaraktér, att ett gott in-
synsskydd i form av t& hdgvuxen vegetation &
viktigare for ett lyckat hackningsresultat én det
absoluta avstandet till land eller gungflyvegetation.

Orsakenttill att vegetationsrika g Gar ger ett béttre
héckningsresultat 8n vegetati onsfattiga sjdar & san-
nolikt att deforragjGarna, i typfallet, medger fler och
béttre skyddade boplatser. Det & kant fran tidigare
studier att nyttjandet av en mindre holme som bo-
plats & mycket fordelaktigt i miljoer med landpre-

datorer (Lokki & EKI6f 1984, Eberl & Picman 1993,
Eriksson & Johansson 1997). P4 Shetlandsbarna,
vilkai huvudsak saknar landpredatorer, fann Gom-
ersall (1986) inte ndgon signifikant skillnad i hack-
ningsresultat mellan héckning pa holme och pa
stranden. Betydelsen av en skyddande, hogvuxen
vegetation har déremot, enligt vér kannedom, inte
visats eller podngteratsi tidigare studier.

Predation och storningar

Intressant att notera &r att antalet stora ungar per
lyckad héckning inte skiljer sig mellan &ren, medan
antalet stora ungar per paborjad hackning varierar
kraftigt (Tabell 2). Dettatyder paatt hackningsresul-

Tabell 5. Statistisk utvérdering av §6- och boplatsegenskapers inverkan pa hackningsutfallet

Satistical evaluation of the influence of lake and nesting site characteristics on breeding result

Sj6 (I-VI) eller boplatsegenskap Antal g6ar (n=14) eller Spearmans Statistisk
(1-3) boplatser (n=19) korrelations- signifikans
koefficient r_

Lake (I-VII) and nesting place Number of lakes (n=14) or Spearman’s Statistical

characteristics (1-3) number of nesting sites correlation significance
(n=19) coefficient r_

|. Total sjoyta 14 +0,04 NS

Total lake area

I1. Klarvattenyta 14 -0,38 0,05<p<0,10

Open water area

I11. % klarvattenyta 14 -0,64 p<0,01

% open water

IV. Minsta avstand Gver Oppet vatten 14 -0,16 NS

Minimum distance over open water

V. §jons ungefarliga alder 14 -0,22 010<p<0,25

Age of lake

VI. Avstand hackningssjo — kustlinje 14 -0,16 NS

Distance between lake and sea

VII. Avstand hackningssjo —3 m 14 -0,05 NS

djup-kurva Distance between lake

and 3 m sea depth

1. Avsténd boplats — gungfly / 19 +0,36 0,05<p<0,10

tét vegetation Distance between

nest and floating vegetation

2. Avstand boplats —fast mark 19 +0,36 0,05<p<0,10

Distance between nest and solid

ground

3. Téckningsgrad av vegetation 19 +0,65 p<0,01

hogre &n 3 dm inom 0,5 m frén boet
Coverage of vegetation higher than
3 dmwithin 0,5 m from nest
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tatet till storsta delen paverkas av faktorer som gor
siggéllandeinnanungarnaldmnar redet, d.v.s. under
ruvningstid och just d& ungarna kl&ckts.

Vi gjorde inte nagon direkt observation av bo-
plundring eller rov av ungei var studie. Om vi utgar
frén att alla ruvande faglar lagt tva &gg (Eberl &
Picman 1993), s skulle 67 av totalt 110 lagda dgg
(inklusive tva omlaggningar 1995) i var studie ha
resulterat i forluster. Eftersom endast en unge med
sékerhet kundekonstaterasforsvinna, innebér det att
66 (98%) av forlusternaunder 1993-1998 var i form
av &gg eller i det narmaste nykléckta ungar.

Det har i tidigare studier visat sig vara mycket
svart att definitivt sakerstallaorsaker bakomavbrut-
nah&ckningar, eftersomdet i stort sett kréver sténdig
bevakning. Under studier av 73 smalomspar 1981
och 64 par 1982 paShetlandstarna(Gomersall 1986)
kunde orsakerna till forluster av égg eller ungar
endast faststéllasi 4 av 332fall (1,2%) genom direkt
observationav boplundring. Indirekt gavsindikatio-
ner om 15 fall (4%) av Gversvamning av boet under
ruvning, 174 fall (52%) av plundrade &gg, 90 fall
(27%) av révadeungar och 53 fall (15%) av forluster
i form av forsvunnaé&gg eller ungar. Eberl & Picman
(1989) fann under det forsta aret i sin studie av
kustfiskande smélommar i Alaska att avsaknad av
forluster av agg sammanfoll med frénvaro av preda-
torer. Av nio forluster i form av ungar var &tta ungar
mindre 8n en veckagamladadefdrsvann. Det andra
&ret var predationen betydligt hdgre och 43% av
lommarna misslyckades med att f& ut ungar. Hela
80% av forlusternatillskrevsdettadr forsvunna&gg.
Bundy (1976) anger att forluster av stora ungar &
forhadllandevis ovanligt.

Trots svérigheten att sirskilja predation av &gg
och nyklacktaungar saindikerar dessaresultat sam-
mantaget att predation av agg och/eller kraftiga
stérningar som leder till évergivande av boplatsen
under ruvningstid sannolikt & den mest avgbrande
faktorn for hackningsresultatet under &r med nor-
malt vattenstand. Betydelsen av Gversvamning for
héckningsresultatet kan endast utvérderasmed hjalp
av langre tidsserier eftersom variationerna mellan
aren &r stora.

Vilkaar ddméjligarovareav gg eller ungar i vart
studieomrade?Attack fran duvhok Accipiter gentilis
direkt mot ruvande f&gel iakttogs vid tva tillfalen
och mot en store unge vid ett tillfélle. | bada fallen
utan lycka for hoken. Daremot sags havsorn Halia-
eetusalbicilla skrammaden ruvande fageln av boet
i tjérn 4 naraden tidpunkt da boet dvergavs. Ovriga
mojliga predatorer & framforallt rév Vulpes vulpes
ochmink Mustelavison. Av faglar bor krdkaCorvus

corone och korp Corvus corax utgora potentiella
predatorer, framférallti samband medannan (méansk-
lig) stérning. Vi noterade dock varken direkta eller
indirekta storningar €ller storningsrisker fran méan-
niskor. Gadda Esox lusius & en mgjlig predator av
smaungar i de stérre §oarna.

Inverkan av dikning pa hackningstjarnarna

Utan att nérmare studier gjorts har nagra av hack-
ningssidarna i foreliggande studie sannolikt blivit
mer gynnsamma for smalommen efter dikningsin-
grepp. | dessafall har vattenstandet hojts genom en
okad tillrinning frén dikade omréden uppstroms.
Konsekvensen har varit en eutrofiering resulterande
i en 6kad mosaik av hogstarrbéten och gungflymat-
tor. Alternativa héckplatser har skapats samtidigt
som det funnitstillrécklig ytaav 6ppna vattenspeg-
lar. Detta &r intressant i perspektivet att en tkad
eutrofiering och igenvaxning p.g.a. dikning sanno-
likt varit en orsak tillbakagangen av sméomsbe-
sténdet i sydvastra Sverige under perioden 1935—
1987 (Eriksson m.fl. 1988). | dessafall har dikning-
en lett till en torrldggning av hackningssjdar. Huru-
vidatorrlagdadikningsobjektinomvart studieomra-
de tidigare hyst hackande smé&lom &r for oss okant.
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punkter pAmanus. Medel for denna studie har med-
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skyddsforeningen, Elis Wides Fond férvaltad av
Sveriges Ornitologiska Forening samt av Vaster-
bottens Ornitologiska Forenings fagel skyddsfond.
Vi tackar for detta stod.

Referenser

Booth, C. J. 1982. Fledging success of some red-throated
diversin Orkney. Scottish Birds 12: 33-38.

Bundy, G. 1976. Breeding biology of the red-throated diver.
Bird study 23: 249-256.

Dahlén, B. 1996. Inventering av smdlom i Malungs socken
1995. Faglar i Dalarna 29: 3-11.

Douglas, S. D. & Reimchen, T. E. 1988. Habitat characteris-
tics and population estimate of breeding Red-Throated
Loons, Gavia stellata, on the Queen Charlotte Islands,
British Columbia. Canadian Field-Naturlist 102: 679-684.

Eberl, C. & Picman, J. 1993. Effect of nest-site location on
reproductive success of Red-Throated Loon (Gavia stella-
ta). Auk 110(3): 436-444.

Eriksson, M. O. G. 1987. Smalommensval av hackningstjar-

117



nar och fiskesjdar; négrapreliminéraresultat fran en under-
sokning i sodra Alvsborgs l&n. Gavia 13: 50-59.

Eriksson, M. O. G. 1994. Susceptibility to freshwater acidifi-
cation by two species of loon: Red-throated loon Gavia
stellata and Arctic loon Gavia arctica in south-west Swe-
den. Hydrobiologia 279/280: 439-444.

Eriksson, M. O. G., Arvidsson, B. L. & Johansson, |. 1988.
Habitatkaraktarer hos hackningssjdar for smdlom Gavia
stellata i sydvéastra Sverige. Var Fagelvarld 47: 122-132.

Eriksson, M.O.G. & Johansson, I. 1997. Smalommen Gavia
stellatai sydvastra Sverige—bestandsutveckling och hack-
ningsframgang. Ornis Svecica 7: 1-10.

Eriksson, M. O. G. & Lindberg, P. 1999. Projekt lom —
inventeringsrapport 1998. Svenska naturskyddsforening-
en, Stockholm.

Gomersall, C. H. 1986. Breeding performance of the red-
throated diver Gavia stellatain Shetland. Holarctic Ecolo-
qy 9: 277-284.

Lokki, J. & Eklof, K. 1984. Breeding success of the Red-
Throated Diver Gaviastellatain southern Finland. Annales
Zoologia Fennici 21: 417-419.

Okill, J.D. & Wanless, S. 1990. Breeding success and chick
growth of Red-Throated Diver Gavia stellata in Shetland
1979-1988. Ringing & Migration 10: 26-30.

Olsson, C. 1992. Inventering av Umedkommunss6ar. Faglar
i Vasterbotten 17: 86-116.

Sjors, H. 1956. Nordisk vaxtgeografi. Almqvist och Wiksell.

SMHI, 1995. Vader och vatten — Juni 1995. Sveriges meteo-
rologiska och hydrologiskainstitut, Norrkoping.

Summary

Importance of lake and nesting site characteristics
for the breeding success of sea-foraging Red-throat-
ed Divers Gavia stellatain Vasterbotten, Sweden

Incontrast to theworld popul ation, themajority of the
estimated 12001400 pairs of Red-Throated Divers
breeding in Sweden (Eriksson & Lindberg 1999)
forage in fresh water lakes. Only in north-eastern
Sweden, along the Bothian Bay and Gulf of Bothnia,
thereisasmall popul ation of sea-foraging Red-Throat-
ed Divers. The biology and breeding success of these
birdsarebasically unknown. Therefore, approximate-
ly 15 pairswere studied during the period 1993-1998
withinanareaof about 400 km? (Figure 1). Inaddition
to determine the breeding success, the geography and
vegetation of breeding lakes and the nesting site
environment were characterised.

Material and methods
Topography, geology and vegetation

The study area is characterised by a north-south
orientedrelief formed by thedeposition of glacial till
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during the last ice age. Lakes close to the coast (0—
2 km) are often found in the depressions between
ridges, whereas mire lakes formed in the centres of
more extensive peatlands are more common further
inland. Seventeen of the 135 lakes within the 400
km? study areaare presented in Table 1. Fourteen of
these hosted breeding pairs and three hosted non-
breeding, stationary pairs, at least once during the
study period 1993-1998.

Thegeology isdominated by nutrient-poor gneiss,
and thereforelakes and peatlands are of fairly nutri-
ent-poor types. Plants such as Andromeda polifolia,
Vaccinium oxycoccus, Ledum palustre and Calluna
vulgaris predominates on mires, wheress the shore
of nutrient-poor lakes are characterised by Eriopho-
rum vaginatum, Carex limosa, C. curta, Comarum
palustre and Menyanthestrifoliata. The more nutri-
ent-rich lakes of the area show patches of high-
grown Carexrostrata, C. lasiocarpa and Equisetum
fluviatile. Norway spruce Picea abies forests cover
most of the area and Scots pine Pinus sylvestrisis
found sparsely on mires and in the transition be-
tween mires and well-drained uplands. Young Scots
pine plantations are found surrounding some | akes.
The deciduous trees Betula pubescens, Sorbus au-
cuparia and Alnus incana locally dominate around
breeding lakes.

Classification of lakes

Thebreedinglakeswerecategorisedintothreetypes:
(1) Nutrient poor mire lakes have a water column
which is more or less isolated from minerotrophic
water by extensive Spaghnum peatland. In the typi-
cal casethe shorehave arounded contour, shaped by
Fphagnum mosses, only sparsely vegetated with
low-growing Carex vegetation. In some cases a
narrow zone of slightly higher vegetation is found
close to the water edge (Figure 2). (2) Oligotrophic
forest lakes (Figure 3a) areformed in depressions of
theglacial till anditsshorelineonly partly iscovered
by Sohagnum peat. Theselakesreceive minerogenic
groundwater and are more nutrient-rich than mire
lakes. The extension of patches of higher Carex and
Scirpusvegetation variesbetween lakesandisinthe
typical case much more pronounced than in mire
lakes (Figure 3b). (3) Mesotrophic lakes have a
mosaic character of open water mixed with exten-
sive patches of nutrient demanding higher vegeta-
tion, floating vegetation and more or less floating
Sohagnum mats. In several cases these lakes are
products of up-stream forest ditching, leading to an
input of water and nutrients to the lakes (Figure 4).



A number of physical parameters were measured
for each breeding lake (Table 1). The lake areawas
measured from maps, whereas the area of open
water was measured from photographs taken from
aeroplane during summer 1990. The age of thelake
was cal culated from altitude above sealevel and an
estimated land rise of 0.9 m per 100 yearswithinthe
area. Thedistancebetween breeding lakeand thesea
was measured on the topographic map.

Inventory methods

On average each lake was visited four or five times
from the end of May to September each year. Pairs
foundinalakeat least twice during May —June, but
not showing any signs of breeding, were designated
stationary pairs. All lakes with stationary pairs, as
well aslakeswithsinglediverswerechecked at | east
twice for incubation until the end of July. The crite-
rion for abreeding pair was observation of incubat-
ing birds. Incubating pairs were checked once or
twicein July for newly hatched chicks and once or
twicein August for a control of large young. Large
young were defined as being at least half the size of
the parents. Fledged youngsters were not checked
specifically. After the young had left the lakes, the
distance between the nest and the nearest solid
ground (shore) and thedi stance betweenthenest and
the nearest continuous fl oating vegetation mat were
measured. The coverage of vegetation higher than
0.3 mwithin0.5mfromthenest, wasal so measured.

Results and discussion
Breeding season and water levelsin lakes

Red-Throated Divers were observed in breeding
|akes between the second week of May to the end of
September. The estimated date of egg laying varied
between 20 May and 10 July. This variation was
most likely caused by fluctuationsof thewater levels
in the lakes.

Thewater level wasdetermined in arelativescale
by an ocular comparison of the water table and the
surface of small islets used by the divers (Table 2).
Based on the approximate date of hatching and a
mean time of 45 days for the young to be fledged
(Bundy 1976), the breeding season, defined as the
time adults or young spent in thelakes, wasfrom 10
May to 30 August ayear with an intermediate water
level (e.g. 1994), and from 10 May to 25 September
ayear with very high water level (1995).

Reproductive success

During the years 1993-1998, atotal of 53 initiated
incubations were recorded in 14 |akes. The average
production was 0.81 (+ SD 0.31) large young per
incubating pair and year. This result can be com-
pared with a production of 0.67 large young in
south-west Sweden during 19801996 (Eriksson &
Johansson 1997) and 0.88 for large young in central
Sweden (Malung) during 1991-1995 (Dahl én 1996).
In southern Finland, Lokki & EKI6f (1984) reported
1.15 young per incubating pairs 1979-1982. All
these divers fish in inland waters. Sea-foraging
diversin Shetland had a production of 0.45 fledged
young in the period 1918-1982 (Gomersall 1986),
which was enough to maintain the population size.

The percentage of broods with two large young
was high in our material, as compared to literature
data. On average, 54% of the successful breedings
(15 of 28) resulted in two large young. This can be
comparedwith 38%in south-western Sweden (Eriks-
son & Johansson 1997), 38% in central Sweden
(Dahlén 1996) and 34% for a sea-foraging popula-
tion in Shetland (Okill & Wanless 1990). Thisindi-
catesthat the conditionsfor raising chicks might be
unusually beneficial in our study area.

Importance of lake type

Although Red-Throated Divers managed to raise
young in al three types of lakes the production was
lowerinmirelakes(typel) thaninforestlakes(type
2) and lakeswith amosaic character (type 3). Out of
15 breeding attemptsin mirelakesonly three (20%)
were successful, whereas 14 out of 22 (64%) and 11
out of 16 (69%) were successful in forest lakes and
mosaic lakes, respectively. Kruskal-Wallistest (x?=
6.72, 0.01<p<0.05) followed by Dunn’s test for
multi ple comparisons showed that the breeding suc-
cessinmirelakesof 0.33young perinitiatedincuba-
tion was significantly lower than in mosaic lakes
(0.94 young, Q= 2.36, 0.05<p<0.10), whereas the
significance waslessfor the comparison with forest
lakes (1.09 young, Q= 2.06, 0.10<p<0.20). In order
to further investigate the factors behind differences
in breeding success, the productivity was correl ated
to (A) lake characteristics and (B) nesting site char-
acteristics.

A) Importance of physical characters of lakes

Spearman’s rank correlations between each of the
geographic characters listed in Table 1, and the
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average of large young per incubation and lake
(Table 4, column 3) are presented in Table 5. Only
the percentage of open water showed a significant
(negative) relationtothebreeding result (Spearman’s
rs=- 0,64, p<0,01). This indicates that |akes with
patches of a relatively dense vegetation, such as
high-grown Carex and Scirpus, floating vegetation
and more or less floating Sphagnum spp. mats, are
more favourable as breeding lakes than lakes with
less vegetation and more of open water. The total
lake area was not found to be important for the
breeding success (Table 5).

The distance between the breeding lakes and the
seawas not animportant factor (Table5), which can
beexplained by the generally very short distancesin
our material (0.3-5.4 km). According to Eberl &
Picman (1993) athresholdisfound at approximately
9 km, beyond which the possibility to hatch two
chicks seemed to decrease.

B) Importance of nesting site characteristics
In Table 4 the distance between the nesting site and
continuous, floating Sphagnum moss mats, the dis-
tancebetween thenesting siteand more solid ground
andthe percentage coverageof high-grown (>0.3m)
vegetation within 0.5 m of the nest are given.

Fifteen of 19 nests were surrounded by water
throughout the breeding season. Thus, they were
situated on islands. Twelve of these 15 islands were
built up by floating Sphagnum mats, more or less
mixed with patchesof Carexand Scirpusvegetation.
The remaining four nests were placed on more or
lessfloating Sphagnummatsin direct connection to
the solid shore. None of the divers using these nests
were successful. Not asingle nest was found on the
solid shore.

Spearman’s rank correlations were used to relate
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theinfluence of each of thefactorsin column4-6in
Table 4 to the production of large young per nesting
site and lake (Table 4, column 3). The results are
shownin Table5. The coverage of vegetation higher
than 0.3 m within 0.5 m from the nest was the most
important factor for a successful breeding result
(Spearman’srs = 0.65, p<0.01). Given that the nest
is situated on an idet, the result indicates that a
dense, sheltering vegetation is more important than
the absol ute distance to the shore. According to our
knowledge, this finding is something new.

Predators

A feasible explanation for the positive effect of
dense vegetation close to the nest is a decrease in
susceptibility to predation from both the air (birds)
and land. Assuming that all incubations resulted in
two eggs (cf. Eberl & Picman 1993), atotal of 110
eggswerelaid by thediversin our study (including
two secondary clutches). Since only one chick was
observed to be lost this means that 66 of 67 losses
were losses of eggs. Even if it is assumed that we
missed some losses of newly hatched chicks, this
indicates that most failures took place during incu-
bation. In 1995, undoubtedly flooding of nests re-
sulted in losses of eggs, during the other years
disturbances and predation most probably caused
most losses. Non-successful attacks of adults on
nestsby raptorssuchasAccipiter gentilisand Haliaee-
tus albicilla were noted. Other possible predators
from the air are Corvus corone and Corvus corax.
Themost probableland predators areVul pesvul pes
and Mustela vison. Also Esox lusius is a possible
predator in the larger lakes.
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Symmetrical location of White Stork Ciconia ciconia nestsin high-

tension poles

ANTONIO LIMA-DE-FARIA

Thewhite stork Ciconia ciconia wasfound to build 24
nests on high-tension poles located in marshy fields
near the city of Coimbra, Portugal. The metal poles
consist of acentral frame with three platforms, which
ramifiesintotwoarmsinnearly vertical position. These
arms are connected by a large horizontal frame. The
nestswereonly situated on the high-tension poles. The
number of nestsin asingle pole was found to be: 1, 2,
5, 6 or 7. In most cases the nests were located at the
extreme ends of the metal frames whether these had a
horizontal or a nearly vertical position. When two or
morenestswerepresent, asymmetrical patternemerged

Abstract

in al cases observed, irrespective of the different nest
locations. Four factors are considered when interpreting
thesefindings: (1) Theshapeof thepoles, (2) thesizeof the
stork’s wings, (3) the presence of a high magnetic field,
and (4) the mental behaviour of the birds. The last aspect
seemsto be the most probable explanation but it demands
further study.

A. Lima-de-Faria, Institute of Genetics, University of
Lund, Sdlvegatan 29, S-223 62 Lund, Sveden
E-mail: antonio.lima-de-faria@gen.lu.se

Received 4 February 1999, Accepted 5 May 1999, Editor: A. Hedenstrom

Introduction

The white stork Ciconia ciconia is common in
southern Europe, migrating to the southern part of
Africaduring the winter. The speciesisabsent from
Britain, has nearly disappeared from Sweden, Den-
mark and Switzerland and is uncommon in Italy,
France and Germany. However, itisstill abundantin
Portugal and Spain. According to Lack (1966) there
were still about 93,000 pairs of white storks in
Europe in 1958. These numbers have declined dur-
ing the last decades.

Drainage of marshy meadows, where storks are
foraging, has been considered one of the main caus-
es of their decline. The construction of numerous
high-tension poles and cables across the landscape,
hasal so been pointed out asapotential causetotheir
decreased distribution, since birds can easily dam-
age their body by flying against such cables.

The water system of the valley of the city of
Coimbra, Portugal, has been improved in the last
years. The irrigation of the river Mondego was
changed to hydraulic regulation in the early 1990s.

Before this the river bed was nearly dry during the
summer, but now itisfull of water al theyear-round.
According to local authorities this has led to an
increase in the white stork population in the wet
lands in the vicinity of Coimbra.

The white stork usually nests solitarily in sites
such as towers, chimneys and trees, but only occa-
sionally ontheground or rocks. In some cases smal|
colonies have been described, of up to 30 pairs, but
the reason for colony nesting remains unknown
(Harrison 1975).

Observations

During a visit to the Institute of Botany at the
University of Coimbra, | noticed a series of nests of
white storks having a peculiar pattern of distribu-
tion. The photographer of the Institute was called to
document the finding.

Thelocality wherethe nestswere observedisnear
the village of S. Joao de Campo, situated about 12
km W of Coimbra. The date of the observation was
23 April 1996.
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Figure 1. A pole with five nests located as
in Figure 2 but having two more nests side
by side on the third platform of the central
frame.

En stolpe med fem storkbon med samma
placering somi Figur 2, men somdessutom
har tva bon vid sidan av varandra pa den
tredje plattformen av den centrala struktu-
ren.

Figure 2. Pole with five nests. Two located
attheextremesof thehorizontal frame, two
near the tips of the nearly vertical frames
and one in the middle of the horizontal
frame. Birds are seen in three of the nests
Aﬁ‘{a-‘.‘ and on theright side oneis flying towards

e the nest.

En stol pe med fem bon av vit stork. Tva &ar
lokaliserade vid &ndarna av den horison-
tellastrukturen, tva &r nara andarna av de
metallgrenar som har en néstan vertikal
position, och ett & belaget i mitten av den
horisontellastrukturen. Faglarnasynsi tre
av dessa bon och pa hoger sida ser manen
fagel som flyger mot sitt bo.

Figure3. General view of four high-tension
poles, all having white stork nests.

Oversikt somvisar fyra hdgspanningsstol-
par, alla med storkbon.
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Figure4. Thehigh-tension polesconsist of
acentral frame with three platforms. This
metal structure ramifies into two armsin
nearly vertical position. These arms are
united by a large horizontal frame. Two
nests made by white storks are located at
the extremes of the horizontal frame. A
bird sticks its head out of the nest located
on theright side.

Hogspanningsstol par bestar av en central
struktur med tre plattformar. Denna me-
tallstruktur forgrenar sig och bildar tva
armar som har en néstan lodrét position.
Dessa armar ar forenade med en lang
horisontell struktur. Tva storkbon &r be-
lagna vid andarna av den horisontella
delen. En stork synsi det bo som finns pa
hoger sida.

Figure 5. Seven nests are present in this
high-tension pole. They follow the pattern
of those shown in Figure 2. The two nests
that were added to the case of five nests
were built at the sites where the nearly
vertical bars traverse the large horizontal
frame. The white storks are seen on six of
thenests. Thesymmetry of thenest pattern
ismost evident in this case.

Su storkbon férekommer i denna hog-
spanningsstolpe. De fdljer samma mons-
ter som forekommer i Figur 2. Detva bon
som har tillkommit till de fem som fanns,
blev bada byggda pa det stalle dar den
nastan vertikala stangen mater den langa
horisontella strukturen. Devita storkarna
synsi sex av dessa bon. Det symmetriska
monstret som boplaceringen foljer ar sar-
skilt tydligt i detta fall.

The nests were located on high-tension poles.
These consisted of a central frame with three plat-
forms, which ramified into two armsin nearly verti-
cal position. These arms were connected by alarge
horizontal frame (Figure 1).

The following features characterised the nests.

1) The nests were only situated on the high-
tension poles that crossed the fields. No nests were
found in trees, or nearby houses, although a search
was made for such locations.

2) Most nests were occupied by white storks. In
some of them the adults could be seen flying in and
out feeding the young (Figure 2).

3) The adult birds were feeding on nearby fields,
following tractors that ploughed the soil.

4) There were nests on al the high-tension poles
that could bediscerned asfar asthehorizon (Figure3).

5) The total number of nests on al poles was 24.

6) Only one case with asingle nest was observed.
Thiswaslocated at one of the extensionsof thelarge
horizontal bar.

7) As the number of nests increased a pattern of
nest |ocation emerged. A second nest appeared, far
away from thefirst, and at the other extreme of the
horizontal bar, hence forming asymmetric location
(Figure 4).
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8) When five nestswere present: two occupied the
positionsjust described, two werelocated at thetips
of the vertical frames, and one was located in the
middle of the horizontal bar (Figure 2). The nearly
vertical frames finish in a sharp metal apex. The
nests occurred alittle below thistip (Figure 2). Yet,
this position seems to be difficult and insecure for
the establishment of alarge nest. The symmetry of
the nest distribution is evident.

9) When seven nests were present, the same five
locationsdescribed for five nestswererepeated. The
two additional nests appeared at amost unexpected
location, viz. the sites at which the vertical bars
traverse the large horizontal frame. Again, the two
additional nestswerelocated symmetrically (Figure
5).

10) In another case in which seven nests were
found adifferent, but still symmetrical pattern, was
produced. This time, instead of building on the
intersections of the vertical / horizontal bars, two
nests appeared side by side on the third platform of
themainstructure (Figure1). Thisplacewould seem
themost natural onesinceit affordsastableandlarge
areawhere to build a nest. No nests were found on
the second and the first platforms which are larger
still, and which are well above the ground.

11) Thenumber of nestsonasinglemetal polewas
foundtobel, 2,5, 6 or 7. When two or more nests
were present, a symmetrical pattern emerged in all
cases observed, irrespective of the variation in nest
location.

12) The actual sequence followed in building of
nestsisnot known, since no observer was present at
the time the electrical poles were erected, some
years ago. The sequence can only be inferred from
the different numbers of nestsfound in single poles.
The significant point is that whatever sequence has
been followed, the result is a symmetric pattern.

Discussion

Theinterpretation of the symmetric pattern of white
stork nests in electric high-tension poles can be
accounted for by several factors.

1) The first aspect to be considered is the actual
shape of the high-tension pole. It might seemthat its
symmetrical organization would favor the observed
symmetry of nestlocation. However, thewhitestorks
could have disregarded its shape and instead adopt-
edlocationsnot relatedtoit. For instance, they could
have madetheir seven nestsa ong the large horizon-
tal bar whichisastable and easily accessible struc-
ture. It can be seen from the two nests present onthe
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third platform, that the storks can build them quite
closetoeachother. Using such adistance, they could
have used the whole horizontal frame for a large
number of nests. Thiswas not the case. Besides, the
high-tension poles are so large, and so many, that
quite different outcomes could have occurred on
different poles. The fact that there is a pattern,
supports the contention that physical and mental
factors may be involved in the choice of nest loca-
tion.

2) The next factor to be considered is a physical
component such as the size of the bird’s body and
wings, whichinfluencetheir flight. White storksare
large birds that need ample space to manoeuvre as
they approach a nest site. This might seem to be a
sufficient explanation for the choice of the ends of
both the horizontal and nearly vertical metal frames.
However, such reasoning is not easily applicableto
locations on just the middle of the large horizontal
bar, on the middle of the third platform, or on the
intersections between vertical and horizontal bars.
Dueto the large size of the metal structures several
nearby locations, to al these sites, would have been
equally satisfactory from the point of view of flying
ability, but would haveresultedin adisruption of the
symmetry.

3) A third aspect is the existence of a strong
magnetic field in high-tension poles. According to
Dr. Lennart Grahm at the Institute of Electrical
Measurements, University of Lund, the tension in
the cables is of the order of 380 kV. It is well
established that birds, during migration, orient by a
series of clues, one of them being the Earth’s mag-
neticfield (Bramnell 1974, Perrins 1976, Wiltschko
and Wiltschko 1995). Does the intensity of the
magnetic field play a role in the choice of nest
location? A figure in Creutz (1985) shows three
white storks that stopped to rest on a high-tension
pole. Despite the differencein shape of thispole, as
compared to the ones described in this work, the
storks chose to occupy a position at the extremes of
the horizontal frame and also in a symmetrical
fashion. There was much space al ong the horizontal
barsthat allowed other alternativelocations, but the
storks followed the same pattern observed in nest
building. In another figure found in Creutz’s book,
seven white storks stand side by side, quite closeto
one another, on theroof of ahouse. Hence, it cannot
be excluded that the magnetic field may have an
influence on the choice of location, since birds are
able to sense magnetic fields.

4) Isthemental behaviour of birdsalsoinvolved?
Some of the most complex dwellings known in the



animal world are built by tropical weaverbirds.
Their highly sophisticated nests consist of an en-
trance tube, an entrance chamber and an egg cham-
ber. Using their beaks, these birds weave a pattern
which follows a well defined plan of organization
from start to end (Colliasand Collias 1984). Thisis
a situation comparable to the nests and trapping
devices built by spiders. They follow also aplan of
organization that resultsin aweb of silk building a
regular spiral. They start like the birds, from afixed
point and weave successively producing a geomet-
ric configuration still more complex than that of a
bird, yet their brain is extremely small by compari-
son. If ahumanistodraw aspiral onapieceof paper,
or the specific shape of abuilding, he or she, hasto
possess a picture of aspiral or of abuilding in their
minds, before they put it on paper, otherwise they
cannot do so. The sameisto be expected of aspider
or of abird, whenthey decidetobuild aweb or anest.
At present, little is known, in molecular terms, of
human mental behaviour. Still lessisknown of what
happensinthemindsof animalsinthiscontext. Only
future research can elucidate this situation.

Theauthor returned to the samesitein Portugal in
the Spring of 1997 and found asimilar activity at the
neststhat were photographed the previousyear. Itis
known that white storks use the same nest year after
year. Insome casestherearerecordsof thesamenest
being used since the XV century (Lack 1966).

The high-tension cablesthat in other regions may
havebeenahindrancetothedistribution of thewhite
stork, turned out, in this locality, to be a source of
nest sites to this population, once suitable feeding
sites as marshy fields became restored.
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Sammanfattning

Symmetrisk boplacering i htgspanningsstolpar hos
vit stork Ciconiaciconia

Tjugofyra bon av vit stork Ciconia ciconia var
placerade i hdgspanningsstolpar lokaliserade vid
sumpigafalt ndrastaden Coimbrai Portugal . Metall-
stolparnabestdr av en central struktur med tre platt-
formar, som forgrenar sig och bildar tvaarmar som
har en nastan vertikal position. Dessa armar &r
forenade med en |ang horisontal struktur. Storkbon
i omradet forekom enbart i dessahtgspanningsstol -
par. Antalet boni en endastol pevarieradefrén etttill
su. | de flesta fal var storkbona placerade vid
andarnaav metallstrukturen oberoende av om dessa
hade ett horisontellt eller néravertikalt 1age. Nar tva
eller flerabonforekomi sammastol pebildade dessa
ett symmetriskt monster i allade observeradefallen.
Denna symmetri var oberoende av boets lokalise-
ring. Fyrafaktorer ansesvarainblandadei uppkom-
sten av detta fenomen: 1) Stolparnas form, 2) stor-
karnasvinglangd, 3) forekomsten av ett starkt mag-
netiskt falt, och 4) djurens mentala beteende. Den
sistndmnda anses vara den mest sannolika orsaken,
men den frégan kraver en djupare undersokning.
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Breeding birds of Race pondsin NE Slovenia and their trendsdur-

ing 13 years

MILAN VOGRIN

The breeding bird assemblage of the Rate fishpond com-
plexinnorth-eastern Sloveniaisdescribed. Therearethree
ponds (4.5 ha to 20 ha) which are managed for semi-
intensive fish-farming. During 13 years (1986-1998), |
estimated the number of breeding bird pairson the basesof
found nests and/or observed females with fledglings. Six
species of non-Passeriformes, i.e. Tachybaptus ruficollis,
Podiceps cristatus, Anas platyrhynchos, Aythya fuligula,
Fulicaatraand Gallinula chloropus, nested regularly. The
total number of breeding pairs(excluding“ possible* breed-
ers) varied between 12in 1994 and 45in 1998. During the
period only two species declined, i.e. Anas platyrhynchos
and Aythya fuligula. The numbers of two species pairs
werepositively correlated, i.e. Podicepscristatusvs. Tach-

Abstract

ybaptus ruficollis, and Fulica atra vs. Gallinula chloro-
pus. Thedensitiesamong pondswere positively correlated
in only one species pair, i.e. Podiceps cristatus and Gall-
inula chloropus. Although the total density washighestin
the smallest pond, the difference among ponds was not
significant.
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Sovenia
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Introduction

It is aready well known that fishponds provide a
suitable habitat for many waterbird species and that
they are the most important breeding sites in some
regions for some species (e.g. Musil et a. 1992,
Bukacinska et a. 1996). Moreover, the presence of
fishpondsin some partsof Europeisone of themost
important reasons for the richness and diversity of
birds. In many areas fishponds play an important
role as a substitute for natural habitats for many
waterbirds.

The breeding bird assemblages of fishponds has
been investigated in a number of recent studies,
mostly in Central Europe (e.g. Hudec 1975, Cempu-
lik 1985, Kot 1986, Musil et al. 1992, Musil & Salek
1994, Pavelkaet al. 1995, Trnka1995 and references
therein). But little quantitativeinformation is avail-
able from southern Europe. The assemblages of
birds breeding in the fishponds in Slovenia are
poorly known, the only study being the one by
Vogrin (1996).

In 1986, | began a comprehensive survey of the
breeding birds occurring in the Racki ribniki (here-
after Rafe ponds). My aims were to follow the
population trends over the years, and to analyse the
relationships among the breeding species.

Study area

The study was made at the Race pondsin the Land-
scape Park Racki ribniki — Pozeg, north-eastern
Slovenia (approximately 46°27'N, 15°41'E). The
Race ponds (fishpond complex) consist of three
ponds (covering from 4.5 ha to 20 ha) which are
managed for semi-intensivefish-farming. Thisisthe
largest and oldest fishpond complex in Slovenia
The fish ponds were regularly emptied in early
spring or inautumn for afew weeksfor fish harvest.
Thebelt of vegetation (mainly in the biggest pond),
up to 30 m wide, is composed mainly of Typha
angustifolia and runs mostly aong the northern
shore. The other dominant plant species are Nym-
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phoides peltata in the largest pond, Polygonum
amphibiumin the middle pond and Trapa natansin
the smallest pond. According to my own estimate,
the average depth in the pondsis about 1.1 m. The
ponds are eutrophic. In the northern part of the
largest pond thereisalso anisland (about 35 x 5m),
covered mainly with Alnus glutinosa, Urtica spp.
and Robus spp. The culturing of carp has aways
been carried out there, and haslately been donewith
supplementary feedingand manuring. Thesurround-
ing landscape consists mainly of mixed forests and
meadows with hedges.

Methods

This study presents the results for the 1986-1998
period, except for 1989 when only data for grebes
were gathered. The number of pairs of Podiceps
cristatus, Tachybaptus ruficollis, Aythya fuligula,
Fulica atraand Gallinula chloropuswere estimated
only onthe basisof found nests, and that of all other
speciesonthebasisof nestsand/or observed females
with fledglings. Only nest with eggs, egg shells or
young were included in the count (see aso e.g. Goc
1986). All nests, survived and robbed, were includ-
ed.

Searching for nests was carried out two to five
times in the breeding season (May—July), see aso
Vogrin (1999). Attempts were madeto find all nests
by making a systematic search of the vegetation.
Additional censuseswere carried out at | east twenty
times during each breeding season. Only non-Pas-
seriformes were used for this study.

When comparing densities between ponds only
densities of the four most common species (Podi-
ceps cristatus, Tachybaptus ruficollis, Fulica atra
and Gallinula chloropus) wereused. Thereasonsfor
thisis that other species did not breed in all ponds
(Aythya fuligula), their densities were very low, or/
and the number of pairsof certain species(e.g. Anas
platyrhynchos) was not possible to determine for
each pond separately.

Sincethefrequency distribution of several param-
etersdid not appear tobenormally distributed, | used
non-parametric tests (Chi-square and Kruskal-Wal -
lis 1-Way Anova tests) and Spearman correlation
coefficient. A p-value < 0.05 was considered signif-
icant. All statistical tests were performed using a
SPPS/PC 6.0 package and according to Sokal &
Rohlf (1995).
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Results

Six speciesof non-Passeriformesnested regularly at
the Rate ponds. They were Tachybaptus ruficollis,
Podiceps cristatus, Anas platyrhynchos, Aythya
fuligula, Fulica atra and Gallinula chloropus. Two
additional species, i.e. Porzanaparvaand Charadrius
dubius, nested occasionally. The number of breed-
ing pairs (without “possible" breeders) varied be-
tween 12 in 1994 and 45 in 1998 (Figure 1). The
average densities of the four commonest speciesin
all ponds together are given in Table 1.

Declines were observed in the number of Anas
platyrhynchos (rs = -0.63, P < 0.05, n = 11) and
Aythyafuligula(rs=-0.75, P<0.005, n=13); Figure
2. At the start of the study, Aythya fuligula was one
of themost numerousbreeding species. At that time,
up to twelve nests were found. No other species
showed any significant trend during the study.

The pooled data for al ponds show a positive
rel ationship between thenumber of Podicepscrista-
tus and Tachybaptus ruficollis pairs (rs= 0.72, P <
0.05,n=12; Figure 3). | also calculated therel ation-
ships for the four most common breeders for each
pond separately. In the largest pond | found two
positive relationships, namely between Podiceps
cristatus and Tachybaptus ruficollis (rs = 0.61, P <
0.05,n=10), and between Fulicaatraand Gallinula
chloropus(rs=0.86,P<0.01,n=11). Inthesmallest
pond a positive relationship existed between Podi-
ceps cristatus and Gallinula chloropus (rs = 0.62, P
< 0.05, n = 12). For the middle pond no significant
rel ationships were found.

No. of pairs
2 3 4

10

i
]

Year

Figure 1. Numbers of pairs of breeding species at the Race
ponds between 1986—1998 (data for 1989 missing).

Antal hackande par vid Race fiskdammar &ren 1986-1998
(data for 1989 saknas)



Table 1. Densities(pairs/10 ha) of thefour most common birdsat the Race ponds between 1986-1998 (pool ed data

for al three ponds).

Tatheten (par/10 ha) for de fyra vanligaste arterna i Race fiskdammar &ren 1986-1998 (summerade siffror for

alla tre dammarna)

Year Podiceps Tachybaptus Fulica Gallinula
Ar cristatus ruficollis atra chloropus
1986 21 24 15 0.9
1987 33 15 1.2 0.6
1988 2.7 2.7 15 0.6
1989 - - - -

1990 1.2 0.9 0.3 0.3
1991 15 15 0.9 0.6
1992 12 39 21 15
1993 1.8 2.7 0.6 0.6
1994 0.9 0.9 0.9 0.6
1995 15 24 0.9 0.6
1996 1.8 2.1 0.6 0.9
1997 4.5 4.5 0.6 0.6
1998 4.8 5.8 0.9 12
Average 23 2.6 1.0 0.8

Thedensitiesof Podicepscristatus(Kruskal-Wal-
listest, Chi-square=15.69, df =2, P<0.001, n=36)
and Gallinula chloropus (Kruskal-Wallis test, Chi-
sguare = 6.11, df = 2, P < 0.05, n = 36) was
significantly correlated between ponds, whereasthe
densities of Tachybaptus ruficollis (Kruskal-Wallis
test, Chi-square = 3.77, df = 2) and Fulica atra
(Kruskal-Wallistest, Chi-square = 3.72, df = 2) did
not differ significantly between the ponds (in both
cases: P> 0.05, n = 36).

In the pooled data, the bird densitieswere highest
inthesmallest pond; however, thedifferencesamong
ponds were not significant (Kruskal-Wallis test =
5.3,df =2, P>0.05, n = 144).

Discussion

Itisinterestingto comparewhether speciesnumbers
shift independently of one other, in paralel, or
compensatorily. According to Mac Arthur (1972),
changesin the number of individuals is determined
mostly by inter-specificinteractionswithinthecom-
munity. One would then anticipate numerous nega-
tive correlations among species, principally among
theecologically mostsimilar congeners(Lack 1971).
If numbers change in atotally independent manner,
no significant correlations should appear, except in
afew cases, due to chance (Newton 1998).

In my cases no negative correlations were found.
There are two nearly congeneric pairs of speciesin
my data set (Podiceps cristatus and Tachybaptus
ruficollis, and Fulica atraand Gallinula chloropus),
co-occurring in the same pond and with feeding and
breeding habitsthat moreor lessoverlap (e.g. Cramp
& Simmons 1977, Cramp & Simmons 1980, Glutz
Von Blotzheim et al. 1987), but none of them was
negatively correlated. Instead, the changes were
mostly independent, or, in the cases of Podiceps
cristatusvs. Tachybaptusruficollis, and Fulica atra
vs. Gallinula chloropus, even strongly positively
correlated. Thissuggeststhat these speciesrespond-
ed in a similar way to a common environmental
factor (Newton 1998). On the other hand, Podiceps
cristatus and Gallinula chloropus are so different
morphologically and ecologically that the positive
correl ation betweenthem probably wasdueto chance.

The reason for the decline of Aythya fuligula has
already been discussed (Vogrin 1997). The main
reason was high fish stocks and overgrowth of
island. Thereason for declineof Anasplatyrhynchos
isunknown. Decreasing numbers of these and other
species were noted also in many other ponds in
Central Europe (seee.g. Musil et a. 1992, Pavelka
et a. 1992, Musil et al. 1995). Musil et al. (1992)
explained this decline of ducks by agradual growth
of shrubsandtreesonisletswhichformerly had been
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L og no. of pairs

Yoar

T achybaptus ruficolis

Figure 2. The relationship between number of pairs (log) of
Aythya fuligula and year.
Sambandet mellan antalet par (log) av Aythyafuligulaoch &r.

optimal breeding habitats for ducks. Nevertheless,
the declines could al so be due to high fish stocksin
theponds(seee.g. Pykal & Jandal1994, Pykal 1995),
and to shortage of food (e.g. Gardarsson & Einars-
son 1994). Dense fish stock causes high feeding
pressure on available food (e.g. large zooplankton,
benthos, littoral fauna), hencelack of feeding sourc-
es for waterfowl. Moreover, manuring with excre-
ment of domestic animals which is added to the
water for the purpose of producing bigger fish af-
fects the chemical balance of the water. In order to
reduce undesirable plant species more chemicals
(e.g. lime) were used.

The number of breeding speciesin the Race fish-
ponds (possible breeders are not taken into account)
is low compared to that of other ponds and water
bodies in Central Europe. In the lake llgi (NE Po-
land) and in the ponds near Puste Ulany (Slovakia),
which are comparablein sizeto the Race fishponds,
up to 16 (Mackowicz & Krajewski 1993) and 13
(Trnka 1995) species, respectively, were breeding. |
suggest that humanimpact (e.g. supplementary feed-
ing of fishes by fishermen from boats, intimidating
the fish eating birds, e.g. Phalacrocorax carbo and
Ardea cinerea, and emptying of thepondsin spring),
and lack of suitable vegetation, e.g. Phragmites
australis, areresponsiblefor thescarcity of breeding
speciesin my area.

Podiceps cristatus preferred the largest pond (see
also Vogrin 1989), where it reached the highest
density. The reason is probably the rich and dense
emergent vegetation in that pond, the most impor-
tant factor (beside food) for nest site selection (e.g.
Salonen & Penttinen 1988). In contrast to Podiceps
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Figure 3. The relationship between number of pairs (log) of
Podicepscristatusand Tachybaptusruficollis. Pooled datafor
al ponds during the study.

Sambandet mellan antal et par (log) av Podiceps cristatusoch
Tachybabtus ruficollis. Sammanslagna data for alla dammar
under studien.

cristatus, Gallinula chloropus reached the highest
density in the smallest pond. This finding is in
agreement with the result of e.g. Cempulik (1993).
My results seemto show that Podicepscristatusand
Gallinula chloropus are specialists whereas Tachy-
baptus ruficollis and Fulica atra are more flexible
when selecting their breeding sites.

In the course of the present study some rare
species not yet reported from this region bred. One
was Porzana parva, which is an extremely rare
breeding speciesin Slovenia (Geister 1995). It bred
in 1998 at the Race pond complex, and this is the
only knownrecent nesting sitein north-eastern Slov-
enia. All other possible breeders, i.e. Podiceps nig-
ricollis, Anas querquedula, A. clypeata, A. crecca
and Aythya ferina, are also rare breedersin Slovenia
(Geister 1995).
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Sammanfattning

Héackande faglar och derastrender i Race fiskdam-
mar i nordostra Sovenien under 13 &r.

Det &r vakant att dammar for fiskodling utgor vik-
tiga biotoper for vissa vattenfaglar i manga omré
den. | gofattiga delar av Europa & fiskdammar en
viktig orsak till artrikedomen eftersom de dér &r ett
substitut for naturliga vétmarker. Kannedom om
fégelfaunan i fiskdammar i Slovenien & dalig, och
jag har darfor inventerat ett litet komplex av fisk-
dammar inom "landskapsparken” Race ribniki i
nordéstraSl ovenienunder entrettonarsperiod (1986
1998, utom 1989). Det rér sig om tre dammar som
har en areal mellan 4,5 och 20 ha. De skdts for
halvintensiv fiskodling och &r det & dsta och stérsta
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dammkomplexet i Slovenien. Dammarna tdoms un-
der véren och hosten for skérd av fisken. Dammarna
har en del vegetation, framst 18ngs den storsta dam-
mensnorrastrand, mestadel skaveldun. Dértill finns
gogull i den storsta dammen, vattenpilort i den
mellersta och s6n6t i den minsta. Vattendjupet i
dammarna & ungefér en meter. | den storsta dam-
men finnsen mindre d med tréd och buskar. Fiskarna
matas och dammarna godslas varfor de & eutrofa.

Antalet hackande par uppskattades genom enbart
borakning for skaggdopping, smadopping, vigg,
sothdnaoch rérhona, alladvrigaarter genom borak-
ning och antal honor med ungar. Borakning skedde
genom tvatill fem detaljerade genomsokningar av
vegetationen under maj—juli. Ovrig inventering be-
stod i minst tjugo besok varje sasong. Endast vat-
marksarter exklusive téttingar inventerades.

Sex arter hackade regelbundet: smadopping,
skéggdopping, grésand, vigg, sothtna och rérhéna.
Mindre sumphonaoch mindrestrandpipare héackade
tillfaligt. Antalet par varierade mellan 12 och 45
(Figur 1). Endast tva arter visade signifikant ned-
gang, namligen grasand och sarskilt vigg (Figur 2).
Den genomsnittliga tétheten for ala arter visas i
Tabell 1. Mellan vissa arter fanns samvariation,
namligen mellan smédopping och skaggdopping
och mellan sothéna och rérhonai den storsta dam-
men samt mellan skéggdopping och rérhénai den
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minsta dammen. Mellan dammarna fanns korrela-
tion fOr tétheten for skéggdopping och rérhénamen
inte for smédopping och sothtna.

Analysen visade att det inte fanns ndgra negativa
samband som kundetydapakonkurrens. Istéllet var
sambanden positiva eller saknades, vilket nérmast
tyder paatt det var gemensamma omvarldsfaktorer
somstyrdeantal et faglar. Betraffandenedgangen for
vigg sa berodde den pa okande fiskbestand och
uppvéaxande vegetation pa 6n, medan orsaken till
nedgéngen for grasanden &r okand. Man har obser-
verat liknande nedgdngar hos flera arter i andra
fiskdammar i Centraleuropa och orsakerna anses
kunna vara flera: fodokonkurrens fran téta fiskbe-
sténd, igenvaxning av stranderna, godsling for att fa
storre fiskar med andrad vattenkemi som f6ljd samt
kemisk bek@mpning av oonskad vegetation. Race-
dammarna &r fagelfattigare &n manga andra vatten-
omrédeni Centraleuropa. Dettaberor sannolikt del-
vis pa lokala omstandigheter, sdsom kraftiga stor-
ningar, tdmningen av dammarna pa véren och av-
saknad av lamplig vegetation, sérskilt bladvass.

Under inventeringarna hade jag ocksatillfélle att
noteraett antal sallsyntaféglar i dammarna, t.ex. den
ovan ndmndahéackningen av mindresumphéna, som
ar extremt sdllsynt i regionen. Andra rariteter, som
majligen men g bevisligen hackade, var svarthal sad
dopping, arta, skedand, kricka och brunand.
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Bar-tailed Godwits Limosa lapponica on south Swedish shoresin
spring —emer gency stopoversor aregular occurrence?

MARTIN GREEN

The occurrence of spring staging Bar-tailed Godwits
Limosa lapponica in two baysin Oresund, southwest-
ern Sweden, was monitored in 1996-1998. Godwits
were present in the area from early April to early June
with a peak in the first haf of May, when several
hundred birdswhere present at onetime. Thetiming of
the occurrence indicates that the birds belong to the
" European population” . Total number of birdsinvolved
per season could maximally be afew thousand, consti-
tuting 1-3% of thetotal population in northern Europe.
Numbers of birds present was not significantly corre-
lated to weather variables as wind, cloud cover or
precipitation. The birds foraged intensively but no

Abstract

large scale accumulation of fuel storeswas observed (i.e.
by the use of abdomina profile scores), indicating a
relatively rapid turnover of individualsin the area. More
femal es than males were observed which indicate differ-
ences in migration strategies between the sexes. It is
concluded that the two bays are aregular, but small-scale,
stopover areafor Bar-tailed Godwits during spring migra-
tion.

Martin Green, Department of Animal Ecology, Lund Uni-
versity, Ecology Building, S-223 62 Lund, Sweden. E-
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Introduction

Bar-tailed Godwits Limosa lapponica flying along
the East Atlantic flyway gather in large numbersin
the Wadden Sea (the Netherlands, Germany and
Denmark) during spring to build up nutrient stores
for their fina migration towards Arctic breeding
areas (Glutz et a. 1977, Cramp & Simmons 1983).
Two popul ationswith separate wintering and breed-
ing areas use this flyway. The " European popula-
tion”, about 115,000 birds, winter around the British
IslesandintheWadden Sea. Thesebirdsspring stage
intheWadden Seaduring March to mid-May before
an assumed non-stop flight to breeding areasmainly
around the White Sea basin, north-west Russia
(Prokosch 1988, Drent & Piersma1990). The” Afro-
Siberian population”, about 700,000 birds in the
early 1980s but now probably considerably fewer
than that (T. Piersma pers. comm.), winter in west
Africa and spring stage in the Wadden Sea during
May before an assumed direct flight to western or
central Arctic Siberia in late May or early June
(Drent & Piersma 1990, Piersma & Jukema 1990).

Both popul ations probably passover Sweden dur-

ing the flight from the Wadden Sea towards the
Arctic, but observed numbersarenormally relative-
ly low and no large scal e staging occurs (SOF 1990).
The low numbers observed are probably due to the
fact that wader migration mainly takesplace at high
altitudeand during night time (Alerstam 1990, Gud-
mundsson 1994), making migrating flocks almost
impossible to observe with conventional methods.
The scarcity of suitableareasfor foraging, i.e. mud-
flatsand shallow seashoresrichininvertebrateprey,
probably prevents any large scale spring staging. In
some years, however, large numbers are observed
during bad weather conditions (rain or strong head-
winds) (Breife 1976, Hedgren 1988, Waldenstrém
1987, SOF 1990). During such occasions severa
thousands of Bar-tailed Godwits can be temporarily
grounded on Swedi sh shores, but as soon asweather
conditions allow they continue their flight (Breife
1976, Waldenstrom 1987). A regular spring stopo-
ver, with birds staying for some period, isknown to
occur at a few places along the west coast but
numbersarelow, usually below 75 birds at onetime
(Cederlund 1985).
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During spring 1996, | became aware of the fact
that, by Swedish standards, relatively large numbers
of Bar-tailed Godwitswereregularly present in two
shallow bays of Oresund on the western coast of
Skane, southernmost Sweden. Thisfindingmademe
follow these birdsmore closely, collecting adata set
ontheoccurrenceand behaviour of thespeciesinthe
bays. Several interesting questionsimmediately arose
regarding these birds. Was the occurrence aweather
dependent phenomenon, the area functioning as an
emergency stopover site, or werethese baysused by
Godwits on a more regular basis? Were individual
birds staying for along or a short time? How many
Bar-tailed Godwits were using the area in spring?
Which populationswereinvolved?Did the Godwits
forage and top up their nutrient stores? In this paper
| present the data collected in 1996-1998 and ana-
lyse and evaluate the above mentioned questions.

M ethods

Bar-tailed Godwits were counted in Lundakrabuk-
ten (55°47'N, 12°55' E) and Salviken (55°42'N, 12°
55'E), two shallow bays of Oresund on the western
coast of Skane, south Sweden (Figure 1). Both bays
have along sand bar at the outer part with amixture
of mudflats and shallow water (water depth ranging
from acouple of centimetersto acouple of decime-
ters) between the sand bar and the shoreline. The
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Figure 1. Map showing the study sites Lundakrabukten and
Salviken.
Kartavisandestudieomradena Lundékrabukten och Salviken.
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areaof mudflat and shallow water is approximately
0.5-1 km? at Salviken and 1-5 km? at Lundakrabuk-
ten. Tidal amplitudein the areais only about two to
three decimeters. Outside the sandbars water depth
increase rapidly to 1-3 m. Cattle-grazed dry mead-
ows border both bays along the shorelines.

Countingsweremadeat | east onceevery fivedays
during the periods 20 April-3 June 1996, 8 April-3
June 1997, 6 April-3May 1998, and 19 May—1 June
1998. Mean time between counting occasions was
3.3 daysin 1996, 2.8 daysin 1997 and 3.1 days in
1998. During these countings all suitable areas for
waders in the bays were scanned from fixed places
along the shores. Distance between scanning sites
did not exceed 2 km. Inthisway | could control for
double countings as birds aready counted were
clearly visible from the next observation post. In
total, 52 countings were made, 15 in 1996, 22 in
1997, and 15 in 1998.

During al countings | aso made notes on the
behaviour of each bird, categorizing them asfeeding
or resting. At 22 occasions, nine days 28 April—26
May 1996, ten days29April-30 May 1997 and three
days 29 April-3 May 1998, | determined the sex of
all birdspresent. Malesweredistinguished by bright
copper-red summer plumage or traces of red sum-
mer plumage and/or smaller size (Cramp & Sim-
mons 1983, Prokosch 1988). In 1998 abdominal
profile scores of 223 birds at nine occasions were
collected, following thefive-stage scale of Wiersma
& Piersma (1995), to establish variation in energy
stores during the season. The scale was originally
developed for Knots Calidris canutus but should be
applicableto Bar-tailed Godwits aswell since God-
wits build up fat and protein storesin the same way
as Knots do (T. Piersma pers.comm.). Abdominal
profile score is a coarse method of assessing fat
storeswithout having to catch the birds. By estimat-
ing the shape of the birds' abdomen one can classify
the birdsin categoriesranging from lean (no energy
stores) to very fat (large energy stores). The method
is probably too coarse to estimate fat content of
individual birdsbut should be sufficient for compar-
isons of the status of groups of birds between areas,
during a season etc. (Wiersma & Piersma 1995).

To analyse the effect of wind and some other
weather variableson numbersof Bar-tailed Godwits
| used weather datafrom the European M eteorol og-
ical Bulletin (EMB, Deutches Wetterdienst) for the
relevant periods. Wesather data in EMB are given
from 00 GMT and 12 GMT (= 02 and 14 local
Swedish summer time) at different pressure levels
corresponding to different altitudes. As Bar-tailed



Godwits probably mainly fly over south Sweden
during night time | used the midnight data. Wind
direction and speed were collected for ground level
situations and for the 850 Mb level (approximately
1.5 km asl.). Mean dtitude of spring migrating
wader flocksrecorded by trackingradar in Lund (55°
42'N, 13° 12'E) in 1998 was 1.7 km a.s.| (Green
unpubl.). Thus, an altitude of 1.5 km should corre-
spond well with the atitudes actually used by wad-
ers passing south Sweden in spring. Weather data
from Copenhagen, Denmark (25 km SW of study
sites) wasused asthiswastheclosest weather station
inthe EMB to the study sites. For each night preced-
ing an observation day, | calculated the wind effect
(“taillwind vector’, i.e. the expected wind assistance
or resistancethat theflying birdswoul d get: positive
intailwindsand negativein headwinds,) for migrat-
ing Godwits passing the area (for calculations see
Piersma & Jukema (1990) and Piersma & van de
Sant (1992)) to analyse if number of staging God-
wits was correlated to wind direction and speed. In
thecalculationsit was assumed that Bar-tailed God-
wits fly with an airspeed of 18 m s? (65 km h?),
similar to the airspeed measured with tracking radar

in Lund on four identified Bar-tailed Godwit flocks
in spring 1998 (Green unpubl.). Furthermoreit was
assumed that the birds fly along a fixed migratory
direction (track) towardsENE (67.5°), asKnotsand
Brent Geese Branta bernicla flying along the same
route do (Gudmundsson 1994, Green 1998).

Results

Number of birds and timing of occurrence

Bar-tailed Godwits occurred very regularly in the
baysin all three springs since they were observed at
51 of the 52 countings. Already in early April a
coupleof tenswerepresent. Numbersthenincreased
slowly during April, reaching 100-200 birds at the
end of the month. A peak of 300450 birds was
reached in the first half of May in both years with
observations during this period. Numbers then de-
creased during the rest of the month but over 100
birds were regularly present until around 25 May.
Duringthelast daysof May andinearly Juneusually
only afew birdswerestill present (Figure2). Atonly
one occasion a larger flock was observed after 25

No. of birds
&

fo

Bar-tailed Godwit time-pattern

6-10.4 11-15.4 16-20.4 21-25.4 26-30.4 185

Five-day period

6-10.5 11-155 16-205 21-285 26-30.5 31546

Figure 2. Time pattern of staging Bar-tailed Godwits in Lundakrabukten and Salviken during spring 1996-1998. Dots show
median number of birds present per five-day period, vertical bars show the range of numbers present per five-day period.

Tidsmonster i antalet rastande myrspovar i Lundkrabukten och Salviken vararna 1996-1998. Punkter visar medianantal et
faglar per femdagarsperiod, vertikala staplar visar spannet fran hogsta till |agsta noterade antal rastare per femdagarsperiod.
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May. Inthe early morning of 1 June 1997 aflock of
500 birds was resting in Lundakrabukten. These
birds apparently only made a short stop asthey had
|eft the area only afew hours later. Overall median
date, al years combined, was 13 May.

As no birds were captured and marked, length of
stay for individual birds and thus total number of
Bar-tailed Godwits using the area per seasonishard
toevaluateaccurately. Arrival sand departures could
not be used either as these events were hardly ob-
served at al. During all visits only one departing
flock and no arriving ones were observed. In the
early evening of 7 May 1997, asmall flock of eleven
birdssuddenly left therest of thefeeding flock (167
birds) and climbed steeply towardsENE, apparently
leaving the area. A "guesstimate” of the range of
total number of birdscan beachieved by calculating
the minimum and maximum numbers of observed
birds per season. Inthefirst estimatealong length of
stay is assumed and minimum number of birdsis
calculated asthe sum of birds disappearing fromthe
area, i.e. decreases in numbers between counting
occasions. In the second estimate a short length of
stay is assumed and all birds are considered to be
new ones at each counting occasion. The maximum
sum will then simply be the sum of all countingsin
a season. Using the first method, four counting
occasions with 157, 203, 73 and O birds present
would givetheestimate of 203 birdshaving usedthe
area. With the maximum method the estimate would
be 433 birds. Using this approach numbers of birds
observed in the area was 457-1768 in 1996, 1145—
3565 in 1997 and 326-1062 in 1998. Note the
differences in observation coverage between the
seasons, with alatestartin 1996 and no observations
at all made between 4 May and 18 May in 1998.

Sex ratios

Thedistribution of numbersof malesand femalesat
different counting occasions during 1996 and 1997
are shown in Figure 3. Sex ratios (males/females)
varied considerably between different days, ranging
from0.29t0 2.23. Generally, fema eswerethemore
numerous sex. In total, aso including data from
threedaysin 1998, the number of females exceeded
the number of malesat 16 of 22 study days. Average
sex ratio for all occasions was 0.84 (£ s.d. 0.42),
significantly lower than an equal ratio of 1.0 (one-
tailed t-test, t =-1.79, df = 21, p=0.04). No obvious
time patterns in sex ratios over the season could be
discovered.
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Number of birds and weather

No significant correlationswerefound betweentail-
wind vectors during the night and the number of
staging Godwits the next day, nor did cloud cover
have any significant effect on numbers of Godwits
(Tablel). | alsotestedif precipitation or fog affected
numberspresent inthebaysbut no significant differ-
ence was found between the number of Godwitson
days after nightswith rain and/or fog and days after
nights with no rain and/or fog (Mann-Whitney U-
test,n;=19,n,=32,z=-0.34, p=0.73).

Behaviour

The majority of all observed birds were foraging
(75% of 6589 hird observations). In two cases the
behaviour of the sameflock was noted at two differ-
ent times during the same day. Typically, the God-
witswere feeding in the shallow water between the
outer sandbars and the shores, wading around in a
few cm deep water probing their billsinto the mud.
No detailed studies on feeding habits, capture rates
and preystakenweremadebut all feedingbirdswere
foragingintensively andamong observed prey items,
polychaetes dominated. In addition, afew bivalves
were also observed to be captured.

Therewasatypical timepatternintheactivitiesof
the Godwits. Birds observed inthe early partsof the
day (i.e. 05.00-12.00) were foraging to a smaller
extent than birdsobserved after noon (12.00-21.00).
In several cases flocks observed in the mornings
were sleeping or just resting. The birds then started
to feed during late morning-early midday andinthe
afternoon all birds were feeding.

Abdominal profile scores

The abdominal profile scores showed very little
variation during spring 1998 (Figure 4). Almost all
classified birds were fat or very fat, in total 136
(61%) in category 5, 84 (38%) in category 4 and 3
(1%) in category 3, onthefive graded scalewhere 1
corresponds to alean bird and 5 to a very fat bird.
Dividing the material in ten day periods showed no
large differences in profile scores over the season,
only aweak tendency for increasing profilescoresas
the season progressed (Figure 4).
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Figure 3. Distribution of males (open bars) and females (hatched bars) of staging Bar-tailed Godwits in Lundakrabukten and

Salviken at different counting occasions during spring 1996 (a) and 1997 (b).
Fordelningen av hanar (ofyllda staplar) och honor (streckadestaplar) bland rastande myrspovar i Lundakrabukten och Salviken

vid olika rakningstillfallen vararna 1996 (a) och 1997 (b).
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Table 1. Correlations (Spearman’srank correl ation) between number of Bar-tailed Godwits present in Lundakra-
bukten and Salviken, south Sweden during spring 1996-1998 and some meteorological factors.

Korrelationer (Spearmans rang korrelation) mellan antal et rastande myrspovar i Lundakrabukten och Salviken,

Skane vararna 1996-1998 och nagra vaderfaktorer.

Correlation coefficient Level of significance N
Tail-/Headwindvector (ground level) -0.20 p=0.16 51
Med-/Motvindsvektor (markniva)
Tail-/Headwindvector (1500 m a.sl) -0.13 p=0.38 50
Med-/Motvindsvektor (1500 m.6.h.)
Cloud cover 0.19 p=0.17 51
Mol nighet
Discussion

Numbers of birds

Peak numbers and the regularity of occurrence of
Bar-tailed Godwitsin Lundakrabukten and Salviken
wereunusual ly highfor Swedish standards, although
published reference material is scarce. Compared to
Gettertn, about 250 km further north along the west
coast, peak numbers were six to seven times higher
(cf. Cederlund 1985). Apart from observations in
association with bad weather, the numbersfound in
Lundakrabukten-Salviken seems to be the highest
found in Sweden during spring time (cf. SOF 1990).
That large numbers of Godwits can occur at some
occasions every spring in the Lundakrabukten-Sal-
viken area have been known for some decades
(Ekberg & Nilsson 1994), but the early appearance
inApril and the regularity of the occurrence during
the spring season have not been emphasized previ-
ously. Published bird reports show that during the
years 1975 to 1995 flocks exceeding 100 birds have
beenreportedtotheregional report committeeof the
Swedish Ornithological Society fromthebaysinall
springs except two (Regional bird reports, ” Féglar i
Skane 1975-1995"). Yearly maximums were 500
650 birds in the 1970s, 200-600 birds in the 1980s
and 100-500 birdsin the early 1990s (Regional bird
reports, "Faglar i Skane 1975-1995”).

Emergency stopover or a regular occurrence ?

The occurrence of Bar-tailed Godwits in Lun-
dakrabukten and Sal viken during spring 1996-1998
could not beregarded asaweather induced phenom-
enon. Numbers in the bays followed aregular time
pattern in each year with no significant correlations
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between numbers present and weather variables.
However, asshown by the correlation coefficientsin
Table 1, there was a tendency for more birds being
present with increasing headwinds and cloud cover.
Theinterpretation of thismust bethat weather might
influencethe numberspresent to somedegree, but at
least inthismaterial not significantly so. Thebehav-
iour of the birdsin this study was different from the
behaviour of birdsobserved during emergency stop-
oversin bad wesather at the east coast of Sweden. At
those occasions, no or very little foraging was ob-
served and the birds appeared restless with flocks
arriving and departing al the time (B. Breife pers.
comm., Waldenstrém 1987), quiteunlikethebirdsin
Oresund.

Some wader species may use extra stopovers
whenthey havedeparted withtoo small fuel deposits
tocover thewholeflight totheir destinations, maybe
because of tight time schedules dictating departure
dates (Evans & Davidson 1990). The birds in this
study, however, did not seemto haveinadequatefuel
reserves, as most birds had the highest abdominal
profile scores. Note though that this must be a
provisional statement asit isbased on observed ab-
dominal profile scores and not on body mass or any
other more exact measurement. Thus, the Bar-tailed
Godwitsin Oresund did not seemtobeforcedtoland
inthe areaneither due to meteorological factors nor
dueto energetical shortcomings. The conclusion of
all these observations must be that Oresund did not
function as an emergency or extra stopover site
during theseyearshut asaregular, small to moderate
scale (see above), stopover areafor Bar-tailed God-
wits during spring.
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Figure4. Average abdominal profile scores(dots) + SD (bars)
in staging Bar-tailed Godwits in Lundakrabukten and Salvi-
ken per ten-day period during spring 1998. N-values are
shown above SD bars.

Medelvarden for ” abdominal profile scores’ (punkter) + SD
(vertikala staplar) hosrastande myrspovar i Lundakrabukten
och Salviken per tiodagar speriod varen 1998. Antal studerade
faglar visas ovanfér SD staplarna.

Population belonging

Thetiming of thevisits of the Bar-tailed Godwitsin
L undakrabukten and Salviken, with an early appear-
ance in April and a peak in the first half of May,
strongly suggests that these birds belong to the
" European population”. The majority of these birds
leave the Wadden Sea in early to mid May, but
already inApril adeclineinnumbersat someDanish
and German staging sites has been observed (Melt-
ofte 1993, Prokosch 1988), indicating a movement
further towards the breeding areas. The peak in this
study also coincidewith apeak in migrating birdsin
southern Finland around 10-15 May (Hario 1980in
Meltofte 1993) and with high or relatively high
numbers of observed migrating birdsin some years
in other areas of south Sweden (Wirdheim 1985,
SOF 1990). Arrival of this population in the White
Seaareaisreported to be between 8-22 May, witha
median arrival date of 17 May, and in the Varanger
peninsula, Norway, birds arrive 13-30 May, with a
median arrival date on 20 May (Glutz et a. 1977)
also fitting nicely with the Oresund data.

The observed timing of the majority of birdsin
this study does not correspond to the passage of
" Afro-Siberian” birdsastheseleavetheWadden Sea
staging areas in the last days of May and the first
days of June (Drent & Piersma 1990, Piersma &
Jukemal990). Anarrival inApril, asobservedinthis
study, could hypothetically include” Afro-Siberian”
birds overflying the Wadden Sea and ending up in
Sweden. This seems very unlikely though, as none

of the observed birds in 1998 were lean, like they
would have been after 24000 km flight from Africa
(Piersma & Jukema 1990). "Afro-Siberian” birds
were occasionally found in the bays however, as
shown by the flock on 1 June 1997. Unlike most
other observed flocks these birds were not foraging
andthey apparently stayed for only avery short time.

Which birds stopover on Swedish shores and why?

The skewed sex ratio found in this study, with
females dominating in numbers, is in contrast to
what has been reported for the total populations of
the species. For both populations a male biased sex
ratio has been reported, both at wintering areas and
during spring staging (Cramp & Simmons 1983,
Piersma & Jukema 1993, Atkinson 1996). Thereis
of course arisk that malesin non-breeding plumage
might have been wrongly categorized as females,
but as | used both plumage and size characters the
riskisprobably relatively small (atleast smaller than
if I had used only plumage characters). Thereisan
overlap in size between males and females (Proko-
sch 1988) so that large males and small females
might be mistaken for each other if no plumage
characters are available, but still the questionable
casesinthematerial wererather few sol donot think
that they would affect the general pattern. If we
accept that the majority of birds have been rightly
sexed, which | believe is the case, it seems as if
proportionally more females than males use the
Swedish west coast for a final top up of nutrient
stores, perhapsdueto adight difference betweenthe
sexes in migration strategies.

Studies on the " Afro-Siberian population” have
shown that the males migrate towards the Arctic a
few days before the females (Piersma & Jukema
1990). No such time-difference was evident in this
material but the observed sex ratios may be another
indication of the same phenomenon. If males are
moretime-stressed thanfemal esduring spring, which
seems likely asthey are territorial and may benefit
by reaching the breeding grounds early to get the
best territories (Piersma & Jukema 1993), males
should be lesslikely to take an extra stopover at the
Swedish shores. Instead they should head for the
Arctic as soon as climatological factors make it
possible. For females on the other hand it might be
more beneficial to take a more energy saving ap-
proach with, in some cases, an extra stopover in
south Sweden. By doing so they both get the possi-
bility of an extratop up of nutrient storesand higher
probabilities of getting more reliable access to fa-
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vourablewinds as predictability of good windsover
the Baltic Seaprobably ishigher from cuesgathered
at the Swedish west coast than at the Wadden Sea,
some 300-500 km to the west and south-west (cf.
Piersma et al. 1994). This might enable females to
arrive at the breeding area in better condition and
thus have better chances of a successful breeding.

The importance of Swedish parts of Oresund as a
spring staging area

Stopover areas for waders are usually identified on
the basis of maximum numbers present at onetime.
Normally, the criteria for being classified as an
internationally important areais that more than 1%
of thetotal population of birdsshould beobservedin
the area (Smart 1976, Prater 1981). Recently, it has
been argued that amore reasonabl e criterion should
bethetotal number of birdsusing an areain aseason
rather than the highest number present at one time
(Desholm 1998). Trying to eval uate the importance
of the Oresund areafor Bar-tailed Godwitsfrom the
data in this study is hard as we do not have very
accurate information on the total numbers of birds
using the area. Calculated val ues of total number of
birds using Lundakrabukten and Salviken per sea-
son indicate that somewhere between a couple of
hundred up to afew thousand individuals could be
involved, but asactual length of stay isunknownthis
interval involves large uncertainties. There were
signsthat might indicate arelatively rapid turnover
of birds and thus that the higher calculated values
might be closer to thereal total number of birdsthan
the lower ones. The varying sex ratios between
adjoining countings indicate that birds were re-
placed by other birds between countings. Further-
more the high abdominal profile scores during all
spring in 1998 gave the impression that birds were
fat aready on arrival and probably had sufficient
energy stores to leave the area again after a short
stay. Note though that several detailed studies on
staging waders of different species have failed to
prove a consistent relationship between amount of
energy storesand length of stay at stopovers (Holm-
gren et a. 1993, Skagen & Knopf 1994, Lyons &
Haig 1995, Iversen et al. 1996, Warnock & Bishop
1998). The relatively stable and high abdominal
profile scores, only a very weak tendency for in-
creasing scores during the season was found, also
indicate that no long-time, large scale accumulation
of fuel storestook place, despite anintensive forag-
ing by the birds, and thus that it was not the same
birds that stayed in the area for a long period.
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Otherwise fat deposition rates must have been very
low which seems unlikely as the birds were often
seen to capture prey. Several non-feeding flocks
observed in the mornings also gave the impression
of being newly arrived, just sleeping or stretching.
The maximum calculated number of observed
birdsin Lund&krabukten-Salviken constitute 1-3 %
of the "European population”, indicating that the
area might be important as a stopover area to this
population. The absence of increasing abdominal
profile scores indicate that the area is not used for
any major fuel deposition but probably more for a
final top up beforetheflight totheArctic, and maybe
to get access to more favourable winds. A more
intensive study based on capture, individual mark-
ing and subsequent resightingswill hopefully make
it possible to elucidate the true importance of this
areato the European Bar-tailed Godwit population.

Acknowledgements

My presence in the study area was financed by
Gustaf Danielssons Foundation (Swedish Ornitho-
logical Society) albeit mainly for other purposes. Bo
Soderstrom and Tomas Part gave vauable com-
ments on the manuscript.

References

Alerstam, T. 1990. Bird migration. Cambridge University
Press, Cambridge.

Atkinson, P. W. 1996. The origins, moult, movements and
changesin numbersof Bar-tailed GodwitsLimosalapponi-
ca on the Wash, England. Bird Sudy 43: 60-72.

Breife, B. 1976. Arktiska vadare pa Oland 27-30 Mgj 1976.
Calidris5: 75-78.

Cederlund, C-G. 1985. Rastande vadare vid Getteron under
fem &, 1973-1977. Var Fagelvarld 44: 61-77.

Cramp, S. & Simmons, K. E. L. 1983. TheBirdsof theWestern
Palearctic, Vol. 3. Oxford University Press, Oxford.

Desholm, M. 1998. Length of stay and volume of autumn
staging Dunlins Calidris alpina at the Tipperne reserve,
Denmark. Ornis Svecica 8: 1-10.

Drent, R. & Piersma, T. 1990. An exploration of theenergetics
of leap-frog migration in arctic breeding waders. Pp. 399—
412 in Bird Migration: Physiology and ecophysiology
(Gwinner, E., ed.). Springer Verlag, Berlin.

Ekberg, B. & Nilsson, L. 1994. Skanes faglar, idag och i
gangen tid. Signum, Lund.

Evans, P.R. & Davidson, N. C. 1990. Migration strategiesand
tactics of waders bredding in arctic and north temperate
latitudes. Pp. 387—398 in Bird Migration: Physiology and
ecophysiology (Gwinner, E., ed.). Springer Verlag, Berlin

Glutz von Blotzheim, U. N., Bauer, K. M. & Bezzdl, E. 1977.
Handbuch der Vogel Mitteleuropas, Band 7. Akademische
Verlagsgesell shaft, Wiesbaden.

Green, M. 1998. Spring migration of Barnacle Goose Branta



leucopsisand Dark-bellied Brent Goose B. ber niclabernic-
la over Sweden. Ornis Svecica 8: 103-123.

Gudmundsson, G. A. 1994. Spring migration of the Knot
Calidris c. canutus over southern Sweden as recorded by
radar. J. Avian Biol. 25: 15-26.

Hario, M. 1980. Aspskar Sofagelstation (60°15'N 26°24' E).
Arsrapport 1979. OstraNylandsfagel- och naturskyddsfér-
ening rf.

Hedgren, S. 1988. Faglar pAGotland 1987. Blacku 14: 48-67.

Holmgren, N., Ellegren, H. & Pettersson, J. 1993. Stopover
length, body mass and fuel deposition rates in autumn
migrating adult dunlins Calidris alpina: evaluating the
effects of moulting status and age. Ardea 81: 9-20.

Iversen, G. C., Warnock, S. E., Butler, R.W., Bishop, M. A. &
Warnock, N. 1996. Spring migration of western sandpipers
alongthePacific coast of NorthAmerica: A telemetry study.
The Condor 98: 10-21.

Lyons, J. E. & Haig, S. M. 1995. Fat content and stopover
ecology of spring migrant semipalmated sandpipers in
south Carolina. The Condor 97: 427-437.

Meltofte, H. 1993. Vadefugl etraecket gennem Danmark. Dansk
Orn. Foren. Tidskr. 87: 3-180.

Piersma, T. & Jukema, J. 1990. Budgeting theflight of along
distancemigrant: Changesinnutrient reservelevelsof Bar-
tailed Godwitsat successive spring staging sites. Ardea 78:
315-337.

Piersma, T. & Jukema, J. 1993. Red breasts as honest signals
of migratory quality in along distance migrant, the Bar-
tailed Godwit. The Condor 95: 163-177.

Piersma, T. & van de Sant, S. 1992. Pattern and predictability
of potential wind assi stancefor wadersand geesemigrating
from West Africa and the Wadden Sea to Siberia. Ornis
Svecica 2: 55-66.

Piersma, T., Verkuil, Y. & Tulp, I. 1994. Resources for long-
distance migration of knots Calidris canutusislandica and
C. c. canutus: how broad is the temporal exploitation
window of benthic prey inthe western and eastern Wadden
Sea. Oikos 71: 393-407.

Prater,A.J. 1981. Estuary birdsof Britainand Ireland. British
Trust for Ornithology. T. & A. D. Poyser, Calton.

Prokosch, P. 1988. Das Schleswig-Holsteinische Wattenmeer
als Fruhjahrs-Aufenthaltsgebiet arktischer Watvogel-Po-
pulationen am Beispiel von Kiebitzregenpfeifer (Plu-
vialis squatarola), Knutt (Calidris canutus) und Pfuhlsch-
nepfe (Limosa lapponica). Corax 12: 274-442.

Skagen, S. K. & Knopf, F. L. 1994. Residency patterns of
migratory sandpipers at a midcontinental stopover. The
Condor 96: 949-958.

Smart, M. 1976. International Conference on the conserva-
tion of wetlands and waterfowl, Heiligenhafen, Federal
Republic of Germany, 2-6 December 1974. Proceedings,
IWRB, Slimbridge.

SOF, 1990. Sveriges faglar. 2:a upplagan. Stockholm

Waldenstrom, A. 1987. Arktiska vadare pa Oland 25 maj—1
juni 1987. Calidris 16: 199— 201.

Warnock, N & Bishop, M. A. 1998. Spring stopover ecology
of migrant western sandpipers. The Condor 100: 456-467.

Wiersma, P. & Piersma, T. 1995. Scoring abdominal profiles
tocharacterizemigratory cohortsof shorebirds: anexample
with Red Knots. J. Field Ornithol. 66: 88-98.

Wirdheim,A. 1985. Vadarnasvarstréck i Pdarp. Faglar i sodra
Halland 24: 10-22.

Sammanfattning

Myrspovar Limosa lapponica pa sydsvenska
strander under varen — nidstopp eller
regel bunden foreteel se?

Av de storamangder med myrspovar som rimligtvis
passerar Sverige varje var pavag mellan Vadehavet
och arktiskt bel &gnahéckningsomréden sesnormalt
inga storre antal. N&gon regelbunden varrastning i
stor skala forekommer € (SOF 1990). | samband
med kraftigamotvindar och allmant daligt vader kan
dock stora antal tvingas ner for 1aghajdsflyttning
och/eller nddrastning (Breife 1976, Hedgren 1988,
Waldenstrom 1987, SOF 1990). Regelbunden var-
rastningi liten skalaférekommer vidvissalokaler pa
vastkusten (Cederlund 1985).

Under dren 19961998 fdljde jag myrspovarnas
varrastning i Lundékrabukten och Salviken, Ore-
sund, Skanelite narmare dajag noterat med svenska
matt méatt relativt hdga och regelbundna antal vid
dessa lokaler. | denna artikel redovisas materialet
frén dessa & och jag analyserar om forekomsten i
bukternavar vaderbetingad eller f6ljde ett regel bun-
det monster, vilken population faglarna tillhérde,
vilka féglar som upptradde i bukterna, samt omré
dets betydel se som rastlokal for myrspovar.

Material och metod

Antalet rastande myrspovar i de bada bukterna (Fi-
gur 1) raknades minst en gang varje femdagarsperi-
od (i regel oftare n sd) under april-borjan av juni
1996-1998. Ett uppehdll i verksamheten skedde
dock 3-19 mgj 1998. Totalt genomfordes 52 rak-
ningar. | samband med dessa rékningar noterades
&venvad faglarnagjorde (fodosok/vila), samt vid 22
tillfallen konsbestamdes samtliga rastande faglar.
Véren 1998 insamlades data om undergumpens ut-
seende (abdominal profile scores), ett visuellt méatt
pafaglarnasfettstatus (seWiersma& Piersma 1995
for detaljer).

For att utrona om forekomsten i bukterna var
véderberoende insamlades vaderdata frén Kopen-
hamn (25 km SW om studieomrédet). Vindstyrka
och vindriktning vid markniva och pa 1500 m hgjd
under natten fore varjerékningsdag anvandesfor att
rékna ut medvindsvektorer dvs den vindassistans
som spovarna kan ha haft, positiv i medvind och
negativ i motvind (se Piersma & van de Sant 1992
for utrdkningar).
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Resultat

Forekomsten av myrspovar foljde ett mycket regel-
bundet monster under de tre sésongerna (Figur 2).
Redan i borjan av april fanns ngratiotal paplats. |
slutet av manaden hadeantalen 6kat till omkring 100
faglar. En topp néddes under forsta halvan av maj
med 300-450 féglar varefter antalen sjonk daven om
upp mot 200 faglar som regel fannskvar till 25 maj.
Sista dagarna i mg och i borjan av juni fanns i
allménhet endast ett fatal faglar i bukten med ett
undantag: Den 1 juni 1997 sdgs dock tillfalligt 500
myrspovar i Lundakrabukten.

Det totalaantal et myrspovar som rastadei bukte-
rna uppskattades till mellan nagra hundra och upp
till maximalt 3500 per var, siffror som har stora
osakerheter daingafaglar individmarkts och da det
var vissa skillnader i bevakningsgrad mellan aren.
Bland derastande spovarnavar det en sned konsfor-
delning med fler honor &n hanar (Figur 3). Det fanns
inga signifikanta samband mellan antalet rastande
myrspovar i bukterna och vader under foregdende
natt, vare sig for vindar, molnighet eller nederbord
(Tabell 1). Huvuddelen (75%) av alla observerade
myrspovar fodosokte intensivt. Trots detta kunde
ingen storre fettuppléggning i form av 6kande " ab-
dominal profile scores’ noteras (Figur 4). Det fore-
foll som om faglarnavar fetaredan vid ankomsten.

Diskussion
Att relativt storaantal med myrspovar forekommer
pa dessa lokaler vid enstaka tillfallen varje vér var
kant redan tidigare (Ekberg & Nilsson 1994), men
regel bundenheten i upptradandet har tidigare g pa-
visats. Antalen som noterats & ovanligt hoga efter
svenskaforhallanden om man undantar de notering-
ar somgjortsi samband med daligt vader. Forekom-
sten visade inga signifikanta tecken pa att vara
vaderberoende &ven om en tendens till okat antal
rastarei samband med 6kande motvind och molnig-
het noterades. Det rérde sig inte heller om faglar i
dalig kondition somtvingatsavbrytasinflyttning d&
i princip samtliga faglar var feta eller mycket feta.
Istéllet maste upptradandet klassas som regelbun-
den vérrastning om &n i mindre skala. Av allt att
doma & Oresundsomradet i allmdnhet och dessa
bukter i synnerhet de framsta regelbundet anvanda
varrastningslokalerna for myrspov i Sverige.
Huvuddelen av faglarnabor hatillhort deni Vast-
europa overvintrande och i Nordeuropa héckande
popul ationen datidsmaénstret i bukternasammanfoll
med dessa faglars avfard fran Vadehavet (Prokosch
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1988, Meltofte 1993) och dverensstdmde fint med
rapporterade ankomstdatum fran hackningsomrédet
(Glutz et a. 1977). Den i Afrika dvervintrande och
i Sibirien hackande popul ationen |&dmnar inte Vade-
havet forran i manadsskiftet maj—juni (Piersma &
Jukema 1990) och upptrédde troligen i mindre om-
fattning i omrédet.

Den sneda konsfordelningen i Oresund med fler
honor an hanar skiljer sig fran forhdllandena i de
totalapopul ationerna(Piersma& Jukema1993) och
kantydapaskildaflyttningsstrategier mellankénen.
Det &r sedan tidigare kant att hanar av den sibiriska
populationen lamnar Vadehavet nagra dagar fore
honorna (Piersma & Jukema 1990) och det kan
ténkas att &ven europeiskt hackande hanar & mer
tidstressade &n honornaoch déarmed mindrebenagna
att taett extrarastningsstopp. Honornakansketjanar
mer péett extrastopp med madjligheter till ytterligare
pafylining av naringsforréden. Dessutom kan detta
stopp gedem béttremajlighetertill att fagodavindar
for resterandedelenav flyttningen davindférhallan-
den 6ver Ostersjon formodligen kan forutsagas med
storre sakerhet frén Sveriges vastkust an frén Vade-
havet 300-500 km langre mot sydvast. Dessafakto-
rer skullei safall kunnagehonor en battre mojlighet
till att ndhackni ngsomradet med sastoranéringsfor-
r&d som mgjligt vilket kan oka chanserna for en
lyckad héackning.

Oresundsomrédet anvands uppenbarligenintefor
négon storre fettuplaggning av myrspovarna under
vérarna. Forekomsten av Korttidsrastiokaler med
mojligheter till extrapéfylling av forréden skadock
inte underskattas. Rastlokaler for vadare brukar be-
domas efter det maximala antalet rastare vid ett
tillfélle och kriteriet for att vara en internationellt
betydelsefull lokal &r att den ska hysa minst 1% av
total populationen (Smart 1976, Prater 1981). An-
vands detta métt kvalificerar sig inte Lundakrabuk-
ten-Salviken som internationellt betydelsefull for
myrspovar. Ett aternativt bedomningssétt ar att is-
tallet anvanda sig av det totala antalet faglar som
nyttjar lokalen under en sésong (Desholm 1998).
Om vi applicerar detta p& Oresundsbukterna finner
vi att 1-3% av den europeiska myrspovpopul atio-
nen anvander sig av dessa lokaler under vérarna.
Detta forutsatt att de hogre beréknade siffrorna an-
géende det totala antalet féglar i omrédet ligger
narmare sanningen an de lagre. For att med storre
sakerhet utreda om omradet &r betydelsefullt for
europeiska myrspovar krévs dock noggrannare stu-
dier med individmérkta faglar sa att méatt pa rast-
ningslangd mm kan insamlas.
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Assessment of the zoobenthos biomass consumed yearly by diving
duckswintering in the Gulf of Gdarisk (southern Baltic Sea)

LECH STEMPNIEWICZ AND WELODZIMIERZ MEISSNER

Numbers, distribution andfood contentsof seven common
diving ducks (Clangula hyemalis, Melanitta fusca, Mela-
nitta nigra, Aythya marila, Aythya fuligula, Bucephala
clangula, Somateria mollissima) and Fulica atra were
studied in the Gulf of Gdarisk during September—April,
1987/88-1996/97. The number of animal food taxa con-
sumed was at least 23. The birds fed mainly on bivalves
(79.4% of the food volume), and fish (7.1%), gastropods
(6.7%) and crustaceans (5.0%) constituted the remaining
significant prey. Mya arenaria, Cerastoderma glaucum
and Hydrobia sp. were preferred, while Mytilus trossulus,
dominating in the shallow parts of the gulf, was taken in
lower proportions. Small ducks (Aythya, Clangula) select-
ed bivalves of shell length 7-14 mm regardless of their
different average size in zoobenthos. The two biggest
ducks (Somateria mollissima and Melanitta fusca) select-
edthelargest (above 30 mm) of theavailableMyaarenaria
specimens. Birds consumed proportionally more bivalves
in December and January than later in the season. Fish

Abstract

(mainly fish eggs) increased their share in spring. Diving
ducks and Coot function generally as first to forth-order
carnivoresin thefood web. Asaconsequence of their high
numbers and long period of stay, annual biomass con-
sumptionisconsiderable: 25,000 tonnes, including 20,000
tonnesbivalves, 1800 tonnesfish, 1700 tonnes gastropods
and 1270 tonnes crustaceans. For bivalvesthisisca 13 %
of thetotal biomassinthe Gulf. The strongest exploitation
of bivalvestakes placein December—February, when their
proportion in the diet is highest and the birds are most
numerous, and concerns the shallow water areas where
ducks and coots concentrate. In such areas they can exert
significant predatory pressure on preferred size classes of
their most important prey.

Lech Sempniewicz and Wiodzimierz Meissner, Depart-
ment of Vertebrate Ecology and Zoology, University of
Gdarisk, Legionéw 9, 80441 Gdarisk, Poland

Introduction

Marine birds constitute an important component of
the ecosystem and have a significant impact on its
functioning and energy flow, especialy in coastal
and surface waters (Ashmole 1971, Brown 1980,
Powers 1983, Furness & Monaghan 1987, Mehlum
& Gabrielsen 1995). The magjority of them are pred-
ators on detritophages (e.g. such benthophages as
diving ducks Aythya sp., Bucephala sp., Clangula
sp., Melanitta sp., and Somateria sp.) and higher
level predators (e.g. fish eating divers Gavidae,
sawhills Mergini, grebes Podicipedidae, auks Alci-
dae, cormorants Phalacrocoracidae). Exceptions
are partly or exclusively herbivorous ducks Anas
sp., geese Anser sp., and Branta sp., and swans
Cygnussp. feedinginthemost shallow, coastal zone
(Stempniewicz 1991). Birds can remove asmuch as
30% of the annual production of fish and marine

invertebrates (Wiens & Scott 1975, Furness 1978,
1982, 1990, Ainley & Sanger 1979, Hunt et al.
1981). In the Antarctic they eat much more krill,
cephalopods and fish than do the whales, i.e. about
30-40milliontonnesyearly (Croxall & Prince 1980,
Croxall etal. 1984, Furness& Monaghan 1987). The
excreta of the birds contain soluble inorganic frac-
tionswith mineral saltseasily assimilated by phyto-
plankton. In that way areas of the sea where large
numbers of marine birds concentrate (breeding,
moulting and wintering grounds) areregularly ferti-
lised and are characterised by higher primary pro-
ductivity (Golovkin 1967, Zelickman & Golovkin
1972, Gakina 1974, 1977, Golovkin & Garkavaya
1975, Bedard et al. 1980, Jorde & Owen 1988).
The Baltic Seais one of the most important win-
tering areas for boreal and arctic marine ducks in
westernPaearctic(Cramp& Simmons1977, Laursen
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1989). During winter, diving ducks usually occupy
shallow (3-15 m deep) inshore waters with abun-
dant food making bottom feeding efficient. Some of
them (e.g. Long-tailed Ducks Clangula hyemalis)
can reach depths of 60 m and spend as long as one
minuteunder water (M athiasson 1970, Nilsson 1972,
Cramp & Simmons 1977). Their dietsdiffer region-
aly and seasonally and consist mainly of marine
invertebrates and fish (Madsen 1954, Olney 1963,
Pethon 1967, Nilsson 1972, Petersson & Ellarson
1977, Ainley & Sanger 1979, Sanger & Jones 1984,
Goudie & Ankney 1986, Durinck et al. 1993). The
Gulf of Gdarisk hashighbiological productivity, and
important commercial fisheries. Surveys of marine
birdsshow high concentrationsof diving birdsinthe
area between October and May (Gorski & Straw-
iniski 1986, K ochan 1993, Meissner 1993a,b, Meiss-
ner & Klawikowska 1993, Meissner & Maracewicz
1993, Meissner & Sikora1993, Michnoet al. 1993).
Each season about 17,500 ducks drown in fishing
nets set in the gulf (Stempniewicz 1994).

Therearescarcedataon feeding ecology of diving
ducksfrom the Baltic Sea. Madsen (1954) collected
data from the Kattegat region, Bagge et al. (1973)
from the Gulf of Bothnia, Nilsson (1970, 1972)
carried out extensive studies in Swedish coastal
waters, and Meissner & Brager (1990) intheregion
of Schleswig-Holstein, Germany. Only scarce pub-
lished information (Stempniewicz 1986, 1995) and
several M Sc Theses(Szuksztul 1975, Mikulak 1989,
Jastrzebska 1990, Skowron 1990, Maciejkowicz
1991) are available from southern Baltic including
Polish coast. There is no paper considering the
complex roleof birdsinthemarine ecosystem of the
Gulf of Gdarisk.

The objectives of this study were to determine
numbers, phenology, distribution, and food compo-
sition of the most common benthophagic diving
birdswintering in the area. On that basis the annual
consumption of themain prey in the Gulf of Gdarisk
has been estimated, and the role of marine birdsin
the trophic structure of the coastal ecosystem is
discussed.

Material and methods

Thestudy areacovered the shallow (2—10 m) coastal
waters of the whole Polish part of the Gulf of
Gdaisk. In the western part of the Gulf, i.e. from
VistulaMouth to Cape Rozewie, birds present with-
in adistance of 600 m were counted from the shore
by theWaterfowl Research Group "Kuling" (Meiss-
ner 1993a). Six regions with different shore line
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characteristics, depths, situation in relation to the
open sea etc., were distinguished. They were: (1)
VistulaMouth, protected against wind, but periodi-
cally covered with abundant ice floes carried by the
river (7km); (2) mostly urbanised coast al ong Gdarisk,
Sopot and Gdynia, with numerous hydrotechnical
constructions (ports, piers, promenades; 45 km); (3)
Puck Bay, shallow, isolated from the open sea (33.5
km); (4) inner part of the Hel Peninsulanot exposed
to the open sea (12 km); (5) outer part of the Hel
Peninsulaexposedtotheopensea(31.5km). Thesea
shore between Vistula Mouth and Piaski on the
Vistula Spit (6) was covered by counts from an
airplane. In total, 19 aeria counts were donein al
months during thethree seasons 1986/87 —1988/89.
Shorelinecountingwasdoneonceamonth (Septem-
ber—April) during 10winter seasons(1987/88-1996/
97). They took place at the same timein all sectors
toavoid errorsresulting from bird flock movements.
Inaddition, bird distributionwasstudied fromaship
(17 cruisesalong the same ca50 km route during the
three winter seasons 1985/86 — 1987/88; observers
were Stefan Strawinski and JarmitaUlatowska) (Fig-
ure ).

According to the recommendations given by Ko-
mendeur et a. (1992) and Durinck et a. (1994), the
estimation of thetotal number of birdspresentinthe

Rozewie ™.

Vistula
Lagoon

Vistula mouth

Figure 1. Areaof the Gulf of Gdarisk, Southern Baltic (I-VI —
sectors, dotted line— ship route, asterisksindicate the fishing
ports, Ortowo and Sopot, where net catches were collected;
shading indicates fishing grounds).

Gdanskbukten i sodra Ostersjén med under sdkningssektore-
rna |-Vl och rékningsrutt med bét (prickad linje). Asterisker
anger fiskehamnarna Orfowo och Sopot, dar natfangade
faglar insamlades. Skuggning anger fiskeomréaden.



study areawasbased only ontheresultsof thecounts
undertaken from the shore (regions 1-5) and from
theair (region 6). Theresultsof the boat countswere
used only to establish bird distribution.

To estimate the true numbers of birds present in
the whole study area, the data from the coastal
counts were multiplied by a distribution index (DI)
which was calculated on the basis of bird distribu-
tioninrelationtodistancefromtheshoreasrecorded
fromtheshipandtheairplane. Also, large-scale data
ondivingbirdnumbersanddistributioninrelationto
water depth (Durinck et a. 1994) were taken into
consideration, aswell asresults obtained by Sikora
(1993) who studied bird distribution and density
alongthetransect between Gdyniaand Hel (Septem-
ber—April, four winter seasons, 1985/86 —1988/89).
The DI value differs between bird species and re-
gions, in relation to bottom character, water depth,
protection against wind, etc. The following average
valuesof DI havebeen assumed: 1.0 for Coot Fulica
atra, 1.1 for Aythya sp., eider Somateria mollissima
and goldeneye Bucephala clangula, 3.0 for scoters
Melanitta sp., and 5.0 for Long-tailed Duck.

(thousand)

140 -

Birdsentangled and drowned in netswerecollect-
edfromtwofishing portsOrtowo and Sopot. Fishing
nets are set al year around but the main fishing
season (November—April) coincides with the win-
tering season of the marine birds in the Gulf of
Gdarisk. The birds were collected 1-3 times aweek
over 5seasons(November—May) from 1986t0 1990.
Intotal 772 food samplesincluding 275 Long-tailed
Ducks, 241 Velvet Scoters, 94 Scaups, 52 Common
Scoters, 67 Eiders, 18 Tufted Ducks, 13 Goldeneyes
and 12 Coots were collected and analysed in detail.

Thebirdswere thoroughly examined and dissect-
edinthelaboratory. Thetotal contentsof theoesopha-
gus, proventriculus and gizzard were preserved in a
4% formal dehyde solution and analysed later in the
laboratory. Each sample was washed on 0.5 mm
mesh size screen and analysed under stereo micro-
scope. Thematerial wassorted andthenidentified to
the lowest possible taxonomic level. The number,
lengthandvolumeof al identifiablefooditemswere
noted. The number of fish and polychaetes ingested
wasestimated ashalf thenumber of otholitsandjaws
found in the samples. To present the results of the
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Figure 2. Mean number of diving birds observed in the particular sections of the study area during the whole season (DI taken

into account).

Medeltalet dykénder i de olika sektorerna under hela sésongen (efter korrektion; se texten).

145



Vistula
Mouth
60%

B VistulaM
! Rewa
13%

Rewa -
Kuznica

Vistula M.- jyrata-

Kuznica - 12%
Piaski Rozewie Hel
1% 5% 9%

Figure3. Distribution of thediving birdswinteringinthe Gulf
of Gdarisk (mean number of birds observed during the whole
season per 1 km of the sectors, expressed as % of the total
number).

Utbredningen av dykande faglar i Gdanskbukten vintertid
(medeltalet faglar under hela sisongen per kilometer kust,
uttrykct som procent av totala antalet)

analyses of the food samples, frequency of occur-
rence (%FO) was determined as the percentage
number of samples containing a given prey type.
Also, percentage by volume (%V) of particular prey
taxa was calculated from the samples containing
more or lessintact prey items.

The biomass of benthic animals consumed yearly
by the wintering birds was estimated on the basis of
bird numbers and period of their stay in the area
(number of bird-days calculated as monthly means
multiplied by 30 or 31), daily energy demands, food
composition and assimilation rate of themain preys.

Results and discussion

Bird numbers and distribution

The most attractive regions for wintering diving
birds appeared to be those protected against wind
and waves, like Vistula Mouth (sector 1), wherethe
number of birds (especially Long-tailed Ducks) was
highest. Also the urbanised coast with humerous
ports, piers and promenades (sector 2) and the shal-
low Puck Bay, isolated from the open sea (sector 3),
were inhabited by large flocks of birds. The outer
part of theHel PeninsulaandtheVistulaSpit (sectors
4-6), exposed to the open sea, were least frequented
by birds (Figure 2 and 3).

The highest number of wintering birds (75-90
thousand) was noted in the Gulf in December, Jan-
uary and February. Long-tailed Duck was most
numerous, constituting 63-66% of thetotal number
during that period and even exceeding 80% inApril.
Tufted Duck wasthe second most common (Decem-
ber—February: 12—22%; max.: November —ca30%)
and Eider was least numerous species (of 7 species
taken into account; Table 1, Figure 4).

Food composition

Diving birdswinteringin the Gulf of Gdarisk ingest-
ed at least 23 animal food taxa. The most important
food component, found in almost every sample
(%F0=98.5-100.0%), were bivalves. They consti-
tuted ca 80 % of the total food content volume
(highest value, ca 95%, in Common Scoter and
Coot, andlowest, ca60 %, in Scaup and Goldeneye).
Mya arenaria, Mytilus trossulus and Cerastoder ma
glaucum were taken most often, then Macoma bal-
tica. Sand Gaper, the largest bivalve, was preferred

Table 1. Mean number (10 seasons) of common diving birds during each month of their stay in the Gulf of Gdarisk.

Medeltal individer for tio sasonger av vanliga dykande faglar varje manad under deras vistelsei Gdanskbukten.

SpeciesArt September  October November December January February  March April in total

A. fuligula 258 10527 17915 17428 12128 11213 7565 3490 80524
A marila 31 1541 1505 1949 2903 2237 1233 220 11620
B. clangula 168 463 1779 617 7065 7071 3288 309 20760
C. hyemalis 8 29185 29546 48945 56710 59216 37501 32707 293820
M. nigra 342 572 2180 2733 1836 2066 1243 1464 12437
M. fusca 12 83 267 1302 1686 2995 2076 511 8931
S mollissima 157 182 83 138 106 101 74 100 942
F. atra 10890 8179 5247 3594 3364 4156 4065 1047 40542
intotal 11864 50732 58523 76707 85799 89056 57046 39849 469576
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Figure 4. Seasonal changesin number of birds wintering in the Gulf.
Sasongsméssiga forandringar i antalet dvervintrande faglar i Gdanskbukten.

by the biggest ducks, Eider and Velvet Scoter (51
%V and 41 %V, respectively). BlueMussel, themost
abundant bivalve in the gulf was taken in highest
proportions by Coot (ca90 %V) and Goldeneye (ca
50 %V). Fish, mostly sandlances Ammodytidae, as
well as fish eggs constituted 7.1% of total stomach
contents. Their share was highest in Velvet Scoter
(ca23%V) and Eider (ca14 %). Gastropods(6.7%V
in total) were taken in considerable amounts by
Aythya ducks (Scaup — ca 40 %V and 98 %FO;
Tufted Duck — 12 %V and 67 %FO). Crustaceans
wereingested in smaller amounts (5.0 %V intotal),
mainly by Goldeneyes. Polychaetesand plantswere
found incidentally in food samples (Table 2, Figure
5). However, these quantitative results should be
interpreted with caution. Proportions of particular
food items found in the diet are aimost certainly
biased duetodifferent digestionratesof hard-shelled
and soft-bodied prey. Bivalves are usually over-
represented in samples where gizzard contents pre-
dominate, and abundant small prey isoverestimated

by the frequency of occurrence coefficient (Sanger
& Jones 1984, Stempniewicz 1995).

In general, the food selection of the diving birds
reflects roughly the food resources in the Gulf of
Gdarisk. However, the Blue Mussel, being an abso-
[ute dominant in the Gulf, wastaken by birdsinless
proportions. On the other hand, the Sand Gaper,
congtituting one of the most important food prey,
belongs to the least numerous bivalves in the Gulf
(Beil 1977, Gostkowska & Turas 1988). However,
such comparisons are risky because data for zoob-
enthos are large scale and average for the whole
Gulf. Diving birds feed in preferred areas which
certainly differ very much from the general picture
of numbers, distribution and proportions of benthic
animals.

Theproportionof bivalvesinthedivingbirds' diet
tended to decreasewith the progressof thewintering
season in the Gulf of Gdarisk. Thisis aresult of a
sharp decrease in the share of blue mussel and aso
cocklein the food samplestowardsthe spring. Fish,
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Table 2. Mean volume (%V) and frequency of occurrence (%FO) of thefood taxataken by diving birds wintering

in the Gulf of Gdarisk.

Medelvolym (%V) och forekomstfrekvens (%FO) av olika fodoslag tagna av 6vervintrande dykande faglar i

Gdanskbukten.

Clangula Melanitta Melanitta Aythya Aythya Somateria Bucephala Fulica Mean

hyemalis fusca nigra marila fuligula mollissima clangula atra
Taxon %V %FO %V  %FO %V %FO %V  %FO %V  %FO %V  %FO %V  %FO %V %FO %V
Plantaein total X 17.8 X 43 - - 22 51.0 - - 0.8 104 - - 46 384 09
Polychaeta in total 6.4 26.7 04 239 - - 0.1 6.4 - - X 3.0 - - - - 0.9
Priapulida X 0.7 - - - - - - - - - - - - - - X
Mya arenaria 272 685 410 86.7 340 725 28.6 100 57 778 50.9 82.1 50 333 30 247 244
Macoma baltica 255 520 225 765 247 510 27 71.2 24.2 889 15 12.0 33 333 11 9.8 132
Cerastoderma glaucum 11.2 32.9 102 321 350 569 26.4 97.9 54.1 833 22 20.9 58 333 13 112 183
Mytilus trossulus 153 363 22 153 02 39 0.8 20.2 44 222 287 552 471 100 89.2 100 235
Bivalviain total 792 99.3 759 985 938 100 585 100 884 100 833 100 61.2 100 946 100 79.4
Hydrobia ventrosa 18 240 01 109 X 20 39.3 97.9 116 66.7 02 119 - - - - 6.6
Gastropoda in total 18 288 01 130 X 20 39.3 97.9 116 66.7 02 134 0.7 333 - - 6.7
Cirripedia 01 41 X 38 - - X 11.1 12 29.9 23 333 08 281 05
Amphipoda 04 75 X 59 237 100 162 30
Mysidacea 06 96 - - - 94 66.7 - - 12
Decapoda 05 34 X 05 - - - X 15 - - - - 01
|sopoda X 9.8 0.2 15 - - - - - - - - X
Crustacea in total 23 247 0.2 45 - - - X 111 13 328 354 100 08 310 50
Ammodytidae 25 137 101 162 62 192 - - - - 20 333 - - 1.7
other 0.7 118 10 143 - - X 11 X 111 4.3 254 0.7 333 - - 0.7
fish eggs 63 89 10 99 x 71 - - - 43 254 - - - - 14
Piscesin total 102 192 234 440 62 192 X 11 X 111 14.4 343 27 333 7.1
X - traces.

and particularly fish eggs, generaly increased their
share during the wintering season constituting as
much asca40% of food volumeinthespring months
(Figure 6).

Prey size
Mean size of the three most important food items,
i.e. Macoma baltica, Mya arenaria and Mytilus
trossulus, taken by diving birdswassimilar (7-14.1
mm) in spite of the fact that these bivalves differ
largely in size (Fraczkowska 1974, Beil 1977, Cue-
na& Wotowicz 1981, Wotowicz 1984). It seemsthat
the birds selected mainly onesize classfromamuch
wider spectrum of prey sizes. However, the mean
size of Sand Gapers taken by Eiders and Velvet
Scoters (36.1 and 32.1 mm, respectively) differ
considerably fromthose of other bivalves, aswell as
from the average size of Sand Gapers found in
zoobenthos (Beil 1977). This suggests that large
ducks prefer large food items and actively select
them from their available food (Figure 7).
Thesizeof prey islimited by thesizeof thebill and
throat of the birds. Bivalves of ca. 7-14 mm length
appear to be optimal food for all small ducks(Long-
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tailed Duck, Scaup, Tufted Duck). Specimensof that
size class are common in al bivalve species occur-
ring in the Gulf (Fraczkowska 1974, Beil 1977,
Cuena& Wotowicz 1981, Wotowicz 1984). Feeding
on smaller bivalves could be less efficient despite
their higher numbers. Larger specimens, however,
contributing more energy because of sizeand higher

Pog%h$3tglanwe Mya areonaria
Crustacea  0.8% 24 e

Mytilus
trossulus

Macoma 23.5%
baltica Cerastoderma
13.2% glaucum
18,3%

Figure 5. Mean food content (% volume) of 8 common
benthophagic diving birds.

Medeltal for fodoinnehdllet (% volym) for 8 vanliga dykande
faglar somlever av bottenorganismer.



body to shell ratio, occur in much lower density,
making feeding on them (time spent for searching)
often less profitable. The largest bivalves found in
the food samples were 55.0 mm Sand Gapers. Ac-
cording to optimal foraging theory (Krebs& Davies
1981, Draulans 1982, Y denberg 1988) diving birds
select as large available items (contributing much
energy) as they are able to catch and swallow.

Assessment of annual food consumption

Body size, ambient temperature, type of flight, ac-
tivity, etc. largely influence daily energy expendi-
tureinbirds(Kendeighetal. 1977, Whittow & Rahn
1984). For diving seabirds with an active type of
flight, staying in a cold water zone, the regression
equation (derived using doublelabelled water) rel at-
ing field metabolic rate and body weight has the
form: logy = 3.24 + 0.727 log x; where y is field
metabolic rate (FMR) in kJ/24h, and x is body
weightinkg (Birt-Friesen et al. 1989). By substitut-
ing themean body weight of themost common small
ducks (Cramp & Simmons 1977, Stempniewicz,
unpubl. data) the value of their FMR amountsto at
least 1500 kJ/24h.

The average values of water content (57.8%),
proportion of shell to body weight (85.9%) and thus
energetic value (21 kJ/g dry weight) for the bivalves
from the Gulf of Gdarisk were taken from Szaniaw-
ska et al. (1986) and Pazikowska & Szaniawska
(1988). Based on these assumptions, an average
value of energy content of wet mass of four bivalve

o
———
Bivalvia intotal e,

80— — S

@ Macoma e,

[ B Mya
| BCerastoderma & Mytilus

40 8

20
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Figure6. Seasonal changesin % volumeof bivalvesandfishes
indiets of 3 common diving ducks (Long-tailed Duck, Velvet
Scoter and Eider). Lines: multinomial trends (solid line—fish
in total, dotted line — bivalvesin total).

SAsonsmassiga férandringar i % volymav musslor och fiskar

i dieten for 3 vanliga dykander (alfagel, svarta och ejder).
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Figure 7. Mean size (+ SE) of four bivalve speciestaken by 5
diving ducks in the Gulf of Gdarisk.

Medelstorleken (+ SE) hos fyra musslor som tas av fem
dykander pé botten av Gdanskbukten.

specieswascal culated tobe 1.2 kJ/g. Assuming 70%
assimilation rate (Wiens & Scott 1975, Furness
1978, Whittow & Rahn 1984), the diving birds
wintering in the Gulf of Gdarisk assimilate ca. 0.84
kJfrom 1 g of wet mass of bivalves (with shell) or
6.12 kJ from 1 g of wet body mass (without shell).
Taking 1500 kJ as the daily energy demand, this
equal sthe consumption of 1786 g and 245 g, respec-
tively, of wet bivalve mass. On that basis, the equiv-
alent bivalvebiomass(food demand) wasestimated.
A similar procedure was used when estimating con-
sumption of fish, gastropods and crustaceans. Their
average energetic contents were taken from the
literature (Brown & Nettleship 1984, Jorde& Owen
1988).

Assessment of annual consumption of the main
preystaken by birdsin the Gulf of Gdarisk based on
mean number of birds in the study area, period of
staying (birds x days) and their food composition.
During one wintering season, the diving ducks and
the Coot consume ca. 20,000 tonnes of bivalves,
1800 tonnes of fish, 1700 tonnes of gastropods and
1270 tonnes of crustaceans. Consumption of prey
taxa constituting less than 1% of diet was not esti-
mated (Table 3, Figure 8).

Benthic invertebrates may suffer higher mortality
caused by feeding birds than estimated for some
reasons. Not all common diving duckswereinclud-
ed in the estimate because of lack of food content
data (e.g. Pochard Aythya ferina). Asit was pointed
in an earlier paper (Stempniewicz 1995), birds (es-
pecialy Coots) often damage bivalves when peck-
ing off alump of blue mussels picked up from the
bottom onto the surface (Stempniewicz 1974) or by
cutting and eating only siphonsof large Sand Gapers
(e.g. Long-tailed Duck). As a result, the material
removed (MR) by feeding birds may be considera-
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Table 3. Estimated energy demand and biomass of main food taxaconsumed by diving birds during one wintering

Sseason.

Uppskattat energibehov och biomassa for de huvudsakliga fodoslag som konsumeras av dykande faglar under en

vinter.

Months Mé&nad September  October November December  January February  March April In total

Total number of birdst

Totalt antal faglar! 119 50.7 58.5 76.7 85.8 89.1 57.0 39.9 469.6

N x days (D)?

N x dagar (D)? 357.0 1571.7 1755.0 2377.7 2659.8 2494.8 1767.0 1197.0  14180.0

Energy demand®

Energibehov? 536E+08  2.36E+09  2.63E+09  3.57E+09 3.99E+09  3.74E+09 2.65E+09 1.8E+09 2.13E+10

Biomass consumed*

Konsumerad biomassa* 637.5 2806.6 3133.9 4245.9 4749.6 4455.0 3155.4 21375 253214

Bivalvia 527 2270 2490 3390 3780 3559 2510 1700 20105.2
Mya arenaria 6178.4
Macoma baltica 3342.4
Cardium glaucum 4633.8
Mytilus edulis 5950.5

Pisces 1797.8

Gastropoda 1696.5

Crustacea 1266.1

1Sum of mean monthly numbers of birds (N, thousands) Summa av medeltalet faglar varje manad (N, tusental)

2N x days of staying (D, in thousands) N x antalet vistelsedagar (D, tusental)

SEnergy demand (D x 1500 kJ/24h) Energibehov (D x 1500 kJ/24 timmar)

4 Biomass (t) consumed per season (70% assimilation) Biomassa (t) konsumerad under en sésong (70% assimilation)

bly larger than that consumed. Moreover, the pro-
portionsof fineand soft animals (crustaceans, poly-
chaetes, oligochaetes, insect larvae, etc.) areusually
underestimated in water birds diets (Nilsson 1972,
Sanger & Jones1984, Goudie& Ankney 1986). This
also concerns the results of the present paper. The
reason is that soft-bodied animals are crumbled,
digested and assimilated much easier and faster than
those covered with shell or hard carapace. Bivalves,
forinstance, stay intheduck alimentary tract for 30—
40 min. (Grandy 1972).

During winter, the stocks of epibenthic molluscs
are depleted as a result of storms which destroy
especially the Blue Mussel beds (Rees et al. 1977),
and due to waterfowl and fish consumption. These
two phenomena (consumption and hydrodynamic
abrasion) most possibly reinforce each other (Brag-
er et al. 1995). Theinfauna (Mya, Macoma, Ceras-
toderma) may also bebetter exposed and moreeasily
available to diving birds soon after storms (Leipe
1985).

By feeding on marine invertebrates birds remove
part of theyearly production. Very rough estimation
of total mussel biomassin the Polish part of the Gulf
of Gdarisk, based on the average combined density
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of thefour bivalvesin the 0-20 m. deepth zone (200
g/m2; M. Wotowicz, personal information) and the
area of that zone (765 km? J. Cyberski, personal
information), gives a value of ca 153,000 tonnes.
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Seplember Oclober November December January February  March Agpril
Figure8. Estimated biomassof bivalves(t) consumed by birds
during consecutive months of thewintering season in the Gulf
of Gdarisk (70% assimilation).

Uppskattad biomassa av musslor (t) som konsumeras av
faglar olika mandader av vintern i Gdanskbukten.



Then, yearly consumption of benthophagic birds
would constitute as much as ca 13% of the total
bivalve resources in the gulf. Most probably, these
losses are easily supplemented by the high produc-
tion of themussels. However, the predatory pressure
of diving birdsistemporally and spatially unequal.
During the winter months (December—February),
with the highest numbers of marine birds in the
shallow zone (0—20 m.) and particularly in areas
with great aggregations of feeding birds (e.g. the
regions of VistulaMouth and Puck Bay), thediving
birds exert a significant pressure on bivalves of
preferred ageand sizeclasses. Thecarrying capacity
of shallow waters is limited by the food resources
which may be locally reduced below a level of
profitable feeding.
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Sammanfattning

Ber&kning av de dvervintrande dykandernas
arliga konsumtion av bottendjur i Gdanskbukten

Marina faglar utgor en viktig del av ekosystemen
och har stor inverkan pa deras funktion och energi-
floden, sarskilt néra kusterna och i ytvattnen. De
flestaar predatorer padetritusitare (flertalet dykan-
der) eller papredatorer hogre upp i néringskedjorna
(fiskétande lommar, skrakar, doppingar, akor och
skarvar). Undantag & véxtdtande simander, gass
och svanar, som lever i de allra grundaste kustnara
omradena. Faglar kan konsumera sa mycket som
30% av den arliga produktionen av fisk och marina
evertebrater. | Antarktis konsumerar faglarna mer
krill, blackfiskar och fiskar &n valarna

Ostersjon & en av de viktigaste Gvervintringsom-
radena for boreala och arktiska dykander i vastra
Pal earktis. Med undantag for alfgeln, somkan dyka
till 60 m djup, soker deflestadvrigaarter sinfédapa

3-15 m djup. Gdanskbukten har hog biologisk pro-
duktivitet och viktigt kommersiellt fiske. Invente-
ringar har visat att det finns storakoncentrationer av
sjofaglar i bukten mellan oktober och maj. Enindi-
kation pa detta & ocksa att omkring 17.500 &nder
drunknar i fisknét varje sdsong.

Det finnsférhallandevislitetinformation omfado-
konsumtionen bland dykander frén Ostersjdomré-
det och ingen undersokning som behandlar deras
komplexaroll i det marina ekosystemet i Gdansk-
bukten. | denna uppsats redogor jag for antal, s&
songsupptradande och fédova hos de vanligaste
dykéander som hémtar sin fodafran bottnen. Padetta
sétt kan derasroll i det marinaekosystemetstrofiska
struktur uppskattas.

Material och metodik

Undersokningen tacker vattnen med djup pd2-10m
langs hela den polska delen av Gdanskbukten. |
véstra delen, mellan Vistulas mynning och Kap
Rozewie, raknades féglarna ut till 600 m fran land.
Kusten indeladesi sex regioner med olika egenska-
per: (1) Vistulasmynning, vindskyddad men period-
vistackt av is, 7 km, (2) mestadels urbaniserad och
industrialiserad kust vid Gdansk, Sopot och Gdynia,
45 km, (3) Puckbukten, grund och isolerad frén
Oppna havet, 33,5 km, (4) inre delen av halvon Hel,
skyddad frén éppnahavet, 12 km, (5) yttre delen av
Hel, exponerad for 6ppna havet, 31,5 km samt (6)
kusten mellan Vistulas mynning och Piaski. Omr&
dena 1-5 raknades fran land och omréde 6 fran
flygplan. Landrékningarna utfordes en géng i man-
daden (september —april) under tio vintrar (1987/88
—1996/97). Flygrakningarna utfordes vid 19 tillfal -
len méanatligen under tre sasonger, 1986/87 — 1988/
89. Dessutom utfordes 17 rakningar fran bat angsen
50 km lang fast rutt de tre sasongerna 1985/86 —
1987/88, vilkadock endast anvandesfor att faststal -
lafaglarnas utbredning.

Den information om féglarnas utbredning fran
kusten och utét somerhdlIsfranflygochbét, till sam-
mans med annan information om f&glarnas val av
vattendjup, anvandes for att korrigera rékningssiff-
rornatill merakorrektavarden. Siffornamultiplice-
rades med f6ljande faktorer: 1,0 for sothéna, 1,1 for
Aythya-arterna, ejder och knipa, 3,0 for for svarta
och g6orre samt 5,0 for alfagel.

Vi samlade ocksain de faglar som hade drunknat
i fiskndt i hamnarna Orlowo och Sopot under no-
vember — maj &en 1986 — 1990. Maginnehallet
analyseradesi detalj hos275 alfaglar, 241 svértor, 94
bergénder, 52 gdorrar, 67 ejdrar, 18 viggar, 13
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knipor och 12 sothdns. Resultaten presenteras som
andelen prov med forekomst av olika byten, men
aven volymsprocent ges for prover med mer eller
mindre intakta bytesrester. Méangden konsumerade
byten beréknades pa grundval av antal faglar, antal
dagar de vistadesi omrédet, energibehovet, fédans
sammanséttning samt assimilationshastigheten for
de viktigste bytesslagen.

Resultat och diskussion

Det hogstaantal et faglar (75.000—90.000) registre-
radesi december, januari och februari. Alfageln var
vanligast och utgjorde 63-66% av allaindivider och
kunde na upp till 80% i april, och viggen var nast
vanligast med 12-22% i december — februari och
maximalt 30% i november (Tabell 1, Figur 4). De
attraktivasteomrédenavar desomvar skyddadefran
vind och végor, sdsom Vistulas mynning (sektor 1).
Andra viktiga omraden var sektorerna 2 och 3,
medan de exponerade sektorerna 46 hade farre
féglar (Figur 2 och 3).

Totalt registrerades byten fran 23 olika djurgrup-
per. Viktigast var musslor, somférekomi nastan ala
prover. Volymsméssigt utgjorde mussior 80% av
fodan, mest, 95%, hos sdorre och sothéna och
minst, 60%, hosbergand och knipa. Detaljernafram-
gar av Tabell 2 och Figur 5. Dessa resultat maste
dock tolkas med forsiktighet eftersom olika fodo-
slag har olika nedbrytningshastighet. Exempelvis
Overskattas ofta sma bytens betydelse med frek-
vensvardena. Overlag speglar bytesvalet de olika
bytesslagens forekomst i Gdanskbukten. Undantag
& bldmusslan, som & den absolut dominerande
arten, men vars férekomst i proverna var lagre én
dess andel av bottenfaunan. Motsatsen géller sand-
musslan, som var ett av de viktigaste bytena, men
som & en av de mindre vanliga arterna pa bottnen.
Aven har méste tolkningen ske med reservationer
eftersom kdnnedomen om bottenfaunan géller hela
Gdanskbukten medan faglarna soker fodai utvalda
omraden som kan ha annan sammanséttning. S&
songsmassigt jonk mussl ornasbetydel sepasenvin-
tern medan betydelsen av fiskagg tkade och kunde
uppgatill sAmycket som 40% av volymen pavéaren
(Figur 6).

De olika anderna valde musslor inom ett ganska
snavt och likartat storleksintervall (7—14 mm) trots
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att musslornavarierar mycket i storlek. Daremot var
gjdrarnasoch svartornasval av storlek pasandmuss-
lor annorlunda &n for andra musslor (36 resp. 32
mm), och dessamétt var ocksd andra an genomsnit-
tet pa bottnarna. De storre anderna véljer sdledes
aktivt destérstamusselindividerna(Figur 7). Bytes-
storleken begransas av nébbens och matstrupens
vidd, och fér demindre andernaverkar en storlek pa
7-14mmvaraden optimal a, enstorlek somér vanlig
bland alla musselarterna. Mindre exemplar, som &r
annumycket talrikarepabottnen, ger intetillrackligt
med energi i forhallandetill tiden det tar att plocka
upp dem.

For att berakna dndernas &rliga konsumtionen av
bottendjur utgick vi frén att de kan tillgodogorasig
0,84 kJper gram vatmassaav musslor med skal eller
6,12 kJ vatmassa per gram utan skal. Det dagliga
energibehovet uppskattas till 1500 kJ, vilket mot-
svarar 1786 och 245 g musslor, med resp. utan skal.
Pamotsvarande sitt gjordes uppskattningar for fisk,
gastropoder och krafdjur. Multiplicering med anta-
let fageldagar var resulterade i att dykéanderna och
sothénsen i Gdanskbukten konsumerar 20.000 ton
musslor, 1800 ton fisk, 1700 ton gastropoder och
1270 ton kré&ftdjur. Detaljer gesi Tabell 3 och Figur
8.

Den totala konsumtionen kan vara hégre an den
beréknade, bl.a. for att vi inte kunde inkludera alla
fagelarter, t.ex. brunand, for vilken vi saknadefodo-
analyser. Dartill kommer att faglarna, sérskilt sot-
honsen, ofta skadar musslorna nér de drar upp ett
knippemusslor till havsytan, eller genom att debara
der sifonerna pa sandmusslorna, sarskilt afaglar.
Dartill kommer ocksa att mangden sméa och mjuka
byten oftablir underskattadevid dennatyp av under-
sokningar.

Grovauppskattningar av den totala biomassan av
fyraviktigaarter musslor inom den polskadelen av
Gdanskbukten (0—20 m djup, 765 kvadratkilometer,
200 g/kvadratmeter) ger en férekomst om 153.000
ton. Darmed skulleféglarnas uttag varasastort som
13%. Detta kompenseras dock l&tt av den rikliga
foryngringen. Men under slutet av vintern, i den
grundaste zonen p& 0—20 m och lokalt dar dykande-
rnadr talrikast, kan dock pressen pabestanden av de
fordragnastorleksklassernabland bytenavarasigni-
fikant.
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Nest-leaving in the Starling Sturnusvulgaris. an example of

parent-offspring conflict?

ULF OTTOSSON

It has been suggested that there will be a conflict not only
between parent-offspring but al so between siblings, about
when to leave the nest. To investigate which part of the
family initiates nest-leaving Starling nestboxes, with indi-
vidually marked nestlings, were observed prior to, during
and after nestlings had started to leave the nest. Parents
may initiate nest-leaving by deacreasing the provisioning
rate. It issuggested that thetime of fledging isdetermined
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by sibling competion and the trade off between the possi-
bility to be fed inside the nestbox or outside.
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An early major decision for ajuvenile bird to make
iswhento leavethe nest. What makesthem interest-
ed in leaving the comfort and security in anest? Do
nestlingsinitiate nest-leaving themselves or do par-
ents try to force them out, e.g. by reducing feeding
frequency (Trivers 1974, Davies 1976)? Thetiming
of nest-leaving has been suggested to depend on the
outcomeof aconflict of interest between parentsand
their young about the time spent in the nest (Trivers
1985). But, sincealtricial bird nestlingswill contin-
uetobedependent on parental investment for at least
another 10-12 days after they leave the nest, it may
be logically wrong to suggest such a conflict. The
time of nest-leaving may instead be a result of
sibling competitionover parental provisioning, which
is an offspring-offspring conflict, that force nest-
lingsto leavethe nest to increase their possibility to
be fed, despite a possibly higher risk of predation.
Instead of waiting in the nest, a nestling can ap-
proach and follow the parentsin an effort to increase
its chances of monopolising delivered food. In this
context the order of nest-leaving is of special inter-
est, and this has been subject of discussion (Lemel
1989, Nilsson 1990, Nilsson & Svensson 1993). It
hasbeen argued that for birdsbreeding in nest-boxes
it will beasubdominant nestlinginlessgood condi-
tionthat will leavefirst (Lemel 1989). Inthenestbox

thelargest nestling will monopolise the feedingsin
the entrance hole and the only way for the other
nestlings to be fed is to leave the nestbox. Several
studieshave actually shown that dominant nestlings
have succeeded in monopolising feedings (e.g.
Bengtsson & Rydén 1983, Gottlander 1987, Forbes
& Ankney 1987, Kacelnik et al. 1995).

By observing Starling nestsbeforeand during nest
leaving, | obtained information about the nest leav-
ing process to elucidate the factors that determine
this process.

Material and methods

Thisstudy wasconductedintheRevingearea, 20km
east of Lund, southern Sweden. Inthisareasome500
nest-boxes are erected in treerowsin colonies of 15
or 40 nest-boxes. In this particular study individua
nest-boxes from severa of these colonies were in-
cluded. Nest-boxes were chosen so that prior activ-
ities did not conflict with the aim of this study.
Whennestlingswere14 daysoldthey wereringed,
weighed to nearest 0.5 gram with a Pesola spring
balance and had their right tarsus measured with a
caliper to nearest 0.05 mm. Further, each nestling
wasindividually colour marked onitsforehead with
asmall spot of non-poisonous acrylic-paint. Nest-
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lingswere size-ranked within broods both on tarsus
and mass. To overcome the problem with different
clutch sizes these ranks were transformed to frac-
tional ranks by dividing the absolute ranks with
clutch size+1, and the same was made for the nest-
leaving order.

From two to four days before the expected fledg-
ing day (day 20), atotal of 33 nestswere observed,
9in 1992 and 24in 1993, during atotal of 124 hours.
The provisioning procedure was studied and regis-
tered either from ablind or with help of camcorders
between one and three hours per day until fledging.
Inthislate stage of the nestling period, one nestling
is more or less constantly occupying the nest en-
tranceand almost all feedings occur in the holewith
the parent sitting on the outside of the nestbox. With
the help of the individual colour marks on their
forehead it was easy to determine which nestling
occupied the entrance holeand whowasfed. During
an observation period we registered at what time a
nestling started to occupy the entrance hole, when it
disappeared from the hole and if fed, when and by
which parent. Weincluded only feeding frequencies
obtained during observation periods longer than 15
minutes and feeding frequencies were corrected to
that expected at 07 00 hours using linear regression,
according to data from Sandell et al. (1996).

Nest-leaving order was al so obtained by repeated
visits to these and about 15 other nestboxes during
the nest-leaving period. During these visits the
number andidentity of nestlingsleft wereregistered.
When visiting nestboxes the observer did not touch
the nestling to avoid disturbance that could cause
premature fledging. Jump order was transformed to
fractional jump rank in same way as the size ranks
(see above).

Statistical analysiswasmadein SY STAT (Wilkin-
son 1992). A p-value of less than 0.05 was consid-
ered significant.

Result
Timein the nest

Inmost nestsnestlingsstarted to fledge 21 daysfrom
hatching of the first egg (range 18 to 23; Figure 1)
and the nest-leaving generally spanned over two
days (Ottosson in prep.). The time in the nest was
related to the tarsus length of the largest nestling in
a nest, on the day of ringing (P=0.029, r= 0.24,
n=84) but not to mass (P=0.612, r=0.06, n=84).
Average tarsus length or average mass of the clutch
showed no relation to the time in the nest, nor did
brood size.
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Figure 1. Time of nest-leaving: the number of days between
theday thefirst nestling hatched and the day thefirst nestling
|eft the nest-box. The bars show the proportion of recorded
nests.

Tid for utflygningen: antal dagar i holken mellan den dag d&
den forsta ungen kléacktes och den dag den forsta ungen
|amnade holken. Saplarna visar proportion av registrerade
bon.

Feeding

During the first part of the nestling period parental
feedings were delivered inside the nestbox. Later
parents fed nestlings from the entrance hole but the
nestlingswerestill sittinginside. When thenestlings
reached 17-18 daysof agethey started to occupy the
entrance hole, where they also were being fed. The
average proportion of time when the entrance hole
was occupied by anestling increased asthefledging
date was approached, from avery low proportion to
about 70% of the time on the day before fledging
(Figure2). Thesizerank, both tarsusand massrank,
did not influence the proportion of time that the
nestlings occupied the entrance hole.

Starling parents decreased their provisioning rate
before the fledging of the first young (Figure 3a).
The difference in provisioning rate between two
days before fledging and on the day of fledging,
before any young had fledged, was significant (Fig-
ure 3g; t-test t,;=2.62, P=0.015). When nestlingshad
started to leave the nest, those behind seemed to get
the same amount of food as before any had left
(Figure3b). Nestling size, heretarsusrank and mass
rank, did not influence the number of feedings a
nestling received. Inthethreeneststhat we observed
after morethan two nestlingshad | eft, only oneof the
parents continued to feed the remaining nestling(s).
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Figure 2. The average summed proportion, per nest, of obser-
ved time that nestlings spent in the hol e versus the number of
days before the day of fledging of the first nestling in anest.
Dentotalatid somungarnai en holk vistadesi holkdppningen
redovisad som proportion av observationstiden i relation till
antal dagar till dess att den forsta ungen lamnade boet.

Nest-leaving

During our observations we saw when 15 nestlings
actualy left the nest, eight (53%) of them left the
nest directly after they had been fed. Further, 13 of
the 15 nestlings (86.7%) had been fed at least once
(average 1.4 feeds) duringthelast 15 minutes. Of the
same 15 nestlings, five were the first to leave their
respective nest, four of these five nestlings left in
conjunction with afeeding, and al had been fed at
least once the last 15 minutes.

Jump order

Theorder inwhichthe nestlingsleft the nest wasnot
correlated to their size, herefractional tarsusrank at
ringing on day 14 (P=0.14, r=0.19, n=59) or with
fractional massrank (P=0.88, r=0.02, n=59). How-
ever, there was a tendency towards a correlation
between a nestlings condition, here the residual of
the regression of mass versus tarsus length and the
fractional nest-leavingorder (P=0.088,r=0.23, n=56;
Figure4). Thistendency disappears, however, if the
few nestlings in poorest condition are removed.
Nestlings in better than average condition did not
tendto leaveearlier. Hence, therewasno correlation
over the whole range of residua conditions.
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Figure 3. The average number of feedings per individua and
hour versus (upper) the number of days before the day of
fledging of thefirst nestling in anest and (lower) the number
of fledged nestlings, horisontal bars show standard error.
Det genomsnittliga antalet matningar per individ ochtimmei
relation till (6vre) antal dagar till dess att den forsta ungen
|amnade boet och (undre) antal ungar som flugit ut.

Discussion

The nest-leaving process in the Starling generaly
spans over more than one day (Ottosson, unpupl.
data). This is what one would expect since the
asynchronous start of incubation in the Starling
produces a size hierarchy with one nestling almost
one day younger than its nest-mates. Thissize hier-
archy last at least until the nestlings are 14 daysold
(Ottosson 1997).
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Figure 4. Individua nestlings' order of nest-leaving plotted
against condition, heretheresidual for theregression between
mass and tarsus length.

Individuella ungars relativa holklamningsordning i relation
till kondition, hér métt som residualen for regressionen vikt
mot tarslangd.

The parents seemed to initiate nest-leaving by
decreasing the provisioning rate towards the end of
thenestling period (Figure3a). Toreducetheamount
of food brought to the nest is al so the most obvious
way in which parents could manipulate their young
to leave (c.f. Davies 1976, 1978). The benefit for
parentsto havethenestlingsoutsidethenest-box can
be shorter foraging tripsand adecreased risk of loss
of the hole brood.

Alternatively, the decrease in provisioning rate
may be an effect of a decrease in nestling demand
after they haveleft themost intense period of growth
(c.f. Ottosson & Smith, in prep.). Thisis supported
both by the result that the provisioning rate per
nestling was constant after nestlings had started to
leave the nest (Figure 3b), and by the result that
nestlings that actually were observed leaving the
nest left shortly after afeeding. Soit isnot necessar-
ily sothat Starling parentsdecreasetheprovisioning
rate in order to force the nestling out of the nest as
have been shown in other studies (Lemel 1990,
Nilsson & Svensson 1993).

Onedoesobserveparentsflyingaroundinfront of
the nestbox calling and with food in their beaksin a
way that one, at least asahuman, interpretsasaway
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of enticing the nestlingstoleave. Unfortunately, itis
hard to evaluate the importance of this behaviour,
but it remains as an anecdotal fact.

Therewasno significant correlation between size
rank, here both tarsus rank and mass rank, and the
nest-leaving order. Further, the proportion of indi-
viduals which were known to have left first was
more or less equal between tarsus rank categories
onetofour. Thiscan beexplained by arelatively low
variation in size between the synchronous nestlings
inthe clutch (Ottosson 1997). However, therewasa
tendency for the condition of thenestlingsontheday
of ringing to correlate with the nest-leaving order.

Starling nestlings leave the nest in the later part,
not at the end, of the period of parental investment
(Trivers 1972) and the time of nest-leaving will not,
therefore, be subject to the traditiona parent-off-
spring conflict asproposed by Trivers (1985). How-
ever, one part of the parent-offspring conflict (Triv-
ers 1974), the intra-generational conflict, includes
sibling conflict/competition over current parental
investment. Towards the end of the nestling period
the proportion of timethat the nestlings spend inthe
entrance hole increases and so does probably aso
the competition for thisfavoured position. It seems,
however, that no singleindividual tried or were able
tomonopoliseparental investment by occupyingthe
entranceholepermanently. But asthecompetitionin
the nest increases an individual nestling hasto trade
thepossibility of being fedinsideagainst outsidethe
nest-box, and thismay bethefactor that triggersthe
nestling to leave.

Acknowledgement

| thank Johan Béckman, M&nsBruun, M ariano Cuad-
rado, Daniel Dzierzanowski, ThomasOhlsson, Mar-
iaSandell, Liv Wennerberg and Karl Wettermark for
valuablehelpwiththefieldwork. | alsothank Henrik
G. Smith, and Mikagl Svensson for discussion and
constructivecriticismonthemanuscript. Theproject
was financed by a grant from the Swedish Natural
Sciences Research Council to Henrik G. Smith.

References

Bengtsson, H. & Rydén O. 1983. Parental feeding rate in
relation to begging behavior in asynchronously hatched
broods of the great tit (Parus major). Behav. Ecol. Socio-
biol. 12: 243-251.

Davies,N. B. 1976. Parental careandthetransitiontoindepen-
dent feeding in the young spotted flycatcher (Muscicapa
striata). Behaviour. 59: 280-295.

Davies, N. B. 1978. Parental meannessand offspringindepen-



dence: an experiment with hand-reared great tits (Parus
major). lbis. 120: 509-514.

Forbes, M. R. L. & Ankney, C. D. Hatching asynchrony and
food allocation within broods of Pied-billed Grebes Podi-
lymbus podiceps. Can. J. Zool. 65: 2872-2877.

Gottlander, K. 1987. Parental feeding behaviour and sibling
competition in the pied flycatcher (Ficedula hypoleuca).
Ornis Scand. 18: 269-276.

Kacelnik,A., Cotton, R A., Stirling L. & Wright J. 1995. Food
allocation among Starlings: sibling competition and the
scope of parental choice. Proc. R. Soc. Lond. B. 259: 259—
263.

Lemel, J. 1989. Body-mass dependent fledging order in the
great tit. Auk. 106: 490-492.

Nilsson, J. & Svensson, M. 1993. Fledging in atricia birds:
parental manipulation or sibling competition? Anim. Be-
hav. 46: 379-386.

Ottosson, U. 1997. Parent-offspring Relationsin Birds: Con-
flicts & Trade-offs. Ph.D. Thesis, Dept of Ecology, Animal
Ecology, Lund University, Sweden.

Trivers, R. L. 1974. Parent-offspring conflict. Am. Zool. 14:
249-264.

Trivers, R. L. 1985. Social Evolution. Menlo Park. Begjamin/
Cummings

Wilkinson, L. 1992. SYSTAT for Windows, Version 5, Evans-
ton, IL. SY STAT.

Sammanfattning

Utflygningen hos stare Sturnus vulgaris: exempel
pé en konflikt mellan foraldrar och ungar?

Ett av de forsta viktiga beslut en fagelunge skall ta,
ar nér denskall lamnaholken. Vad & det somfar dem
att lamna bekvamligheten och sékerheten i boet?
Bestémmer ungarna géva néar de skall 1damna boet
eller & det foraldrarna som pa nagot sétt tvingar ut
dem (Trivers 1974, Davies 1976)? Det har foresla-
gits att tiden i boet bestdms av en avvéagning, dar
konkurrens om mat som far dem att 1amna boet for
att okasinachanser att bli matadestéllsmot en hogre
predationsrisk (Lemel 1989, Nilsson 1990, Nilsson
& Svensson 1993). Det har di ocksaantagits att det,
bland framférallt halhackandefaglar, & en subdom-
minant individ som” sticker forst” dadet kantankas
att en dominant individ monopoliserar foréldrarnas
matningar (Lemel 1989). Genom att studerastarhol-
kar pa Revingefaltet, utanfor Lund, fore och under
bolamnandet forsokte jag fa informatiom om hur
holkl&mningsprocessen styrs.

Nér starungarnavar 14 dagar gamla ringmérktes
de och biometriska datatogs. Dessutom mérktes de
individuellt, inom holken, genom att pannorna féar-
gades med olika farger. For att komma runt proble-
met med olikastorakullar anvandsvid storleksjam-
forelser och uthoppsordning, relativa ranker d.v.s.

en unges individuella rank divideras med kullstor-
lek+1. Totalt observerades 33 bon under 124 timmar
frén 2—4 dagar fore forvantad uthoppsdag, dag 20,
tills alla ungar hoppat ut. Under observationerna,
som gjordes fran gémsle eller med videokamera,
registrerades vilka ungar som uppehdll sig i holk-
Oppningen och vilkasom blev matade. Uthoppsord-
ningen registrerades genom upprepade besok till
dessa holkar och till ytterligare 15.

Botid

| deflestaholkar bdrjadeungarnahoppaut nér devar
21 dagar gamla och i allménhet hoppade den sista
ungen ur boet dagen efter den dag forst ungen hade
hoppat ut.

Matning

Under de forsta 16-17 dagarna efter klackningen
matar starféréldrarna ungarna inne i holken, men
déarefter borjar ungarna att tigga frén holkoppning-
en, i vilken matningen ocksa sker. Att den tid som
holkdppningen & ockuperad av en unge 6kar mot
slutet av botidenillustrerasi figur 2. Starforaldrarna
minskade matningsfrekvensen mot sl utet av botiden
och skillnaden mellan matningsfrekvensen tva da-
gar fore uthoppsdagen och uthoppsdagen var signi-
fikant (Figur 3a, t-test t,;=2.62, P=0.015). Ungarnas
storlek, hér tarslangd, péverkade inte antalet mat-
ningar som en unge fick och i de tre bon som vi
observerade efter det att mer &n tvaungar hoppat ut
matade bara ena foréldern.

Uthopp

Vi observerade direkt nér 15 ungar |amnade boet,
och 8 av dessa lamnade direkt efter det att de blivit
matade och 13 hade blivit matade &minstone en
gang de senaste 15 minuterna.

Uthoppsordning

Ungarnas uthoppsordning var inte korrelerad till
storlek, tarslangd, eller vikt vid ringmérkningstill-
félet, dag 14. Men det fanns en tendens till att en
ungeskondition, hér residualen av regressionenvikt
mot tarsléngd, var relaterad till ungarnas relativa
hoppordning. Daen unge med residualen noll ligger
paregressionslinjen, har vikt mot tarslangd, innebér
detta att ungar med forhallandevis 18g vikt i forhal-
lande till sin storlek, allmént ansedda varai samre
kondition, tenderar att [amnaboet tidigare &n ungar
i béttre kondition.

Det verkar som om forddrarnainitierar uthopps-
processen genom att sénkamatni ngsfrekvensen mot
slutet av boperioden (Figur 3a). Att dra ner pa
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matningen & ju ocksa det mest naturliga sattet for
ford drarnaatt lockaut ungarna. Fordelenfor forél d-
rarna att f& ut ungarna ur holken kan antas vara de
kan fa kortare vag till fodosokplatserna och att
risken for att forlora hela kullen genom predation
minskar.

Alternativt & det sdatt matningsfrekvensen mins-
kar darfor att ungarnas efterfrégan pa mat minskar
nar de passerat demest intensivatillvaxtfasen. Detta
bekréftas delvis av att matningfrekvensen per unge
var mer eller mindrekonstant &ven efter det att ungar
borjat 1amna boet. Det &r alltsdinte sakert att det &
for att tvingaungarnaut ur holken som starfora drar-
na sanker matningsfrekvensen. Starforéldrar obser-
verades ocksa flyga framfor holken med mat i néb-
ben paett sitt som atminstone en mansklig betrakta-
re tolkar som om de forsoker locka ungarna ut ur
boet. Tyvarr &r det svart att utvardera betydelsen av
dettabeteende men det & &minstoneett anekdoti skt
faktum.
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Det fanns ingen relation mellan storlek eller vikt
och uthoppsordning, vilket eventuellt kan forklaras
av enrelativt liten variationinom kullarna. Déaremot
fanns det en tendenstill att faglar med samre kondi-
tion hoppade ut fore de i ndgot battre kondition.

Starungar l&mnar boet under den senare delen,
intevid slutet, av den tid som forédrarnainvesterar
i dem och uthoppstiden &r darfor inte ett resultat av
en forddrar-unge konflikt sensu Trivers (1985).
Men i dlutet av botiden Okade starungarnas tid i
holképpningen och datroligen ocksa konkurrensen
inomkullenom dennaposition. Det verkar dock inte
som om négon unge ville eller kunde monopolisera
forddrarnas matningar genom att ockupera holk-
Gppningen. Men d& konkurrensen mellan syskonen
Okar maste den enskilda ungen gora en avvégning
mellan majligheternaatt famat i holken mot majlig-
heten att bli matad utanfor och det &r ju inte osanno-
likt att detta beslut paverkas av ungens kondition.



Kortarapporter Short communications

Hoksangare Sylvia nisoria
valdsamt attackerad av
tornskata Lanius collurio

AKE LINDSTROM & GOSTA LINDSTROM

Hoksangarens SylivanisoriaochtornskatansLanius
collurio habitatval &r sa lika att de ofta hackar i
narliggande buskar eller till och med i sammabuske
(Cramp 1992). Hoksangaren &r unik bland sdngarna
i Europa genom att ha ett tvarbandat brost. Kanske
ar det fler &n undertecknade som levt i tron att detta
tvéarbandade brost ger den skydd mot térnskatans
valkant aggressiva revirforsvar. Kanske kommer
dennauppfattningfranborjanfran Rosenberg (1953),
som skriver: “Fréga & om icke denna fégel [hok-
sangaren] har fatt en skyddsfargjust mot tornskatans
aggressivitet”. | Cramp (1992) kan man lésa att de
bada arterna normalt lever i god grannsamja, aven
om enstaka skarmytslingar rapporterats.

| juni och juli 1999 studerade vi ett héckande
hoksangarpar nara Stocken, pa nordvastra Orust i
Bohuslan. Ett tornskatepar héckade ett tiotal meter
bort, i ssmmarad av buskar. De béda forédraparen
verkade oftast tamligen obekymrade om varandras
nérvaroochvidfleratillfallen sdgsfaglar av deolika
arternasittabaraett par meter ifran varandra. Vid ett
besok den 1 juli hade térnskateparet sina nyskvétta
ungar i en buske bara 10 m fran hoksangarnas bo.
Tornskatornamatade mycket intensivt, medan hok-
sangarna, som hade nyklackta ungar, bara besokte
sitt bo sporadiskt. Vid ett tillfalle satte sig hoksang-
arhanen i just den buske dér térnskateungarna satt.
Tornskatehonan anfoll d& hoksdngaren sa kraftigt
att denne slogs bort fran grenen dar den satt. Torn-
skatan satte sig darefter pa en néarbel &gen gren och
hon hade d& en rgjd tuss med gr& dun i nabben!

Uppenbarligen kom dessa dun frén hoksangaren.
Hoksangarhanen var dock inte synbart paverkad av
attacken. Den s3gs mata sinaungar strax efter inci-
denten och aven dagen darpa. Ett forsok att fangain
hoksangarhanen, bland annat for att undersokaeven-
tuella skador frén tornskateattacken, misslyckades.
Detta var dock inte den enda observationen av ag-
gressivt beteendemellan arterna. Vid fleratillfélen,
med dagar emellan, sigs korta jakter med bada
arternainblandade.

Under fleraars studier av hoksangare vid Ottenby
pa Oland i mitten p& 1980-talet (Hasselquist m.fl.
1988, Hedenstrém & Akesson 1991), noterades &t-
skilligaganger hur hackandetornskator var aggressi-
vamot hoksdngare (AL m.fl. pers. obs.). Dock adrig
savéldsamt somvid det ovan beskrivnatillfallet. Det
gér naturligtvis inte att utesluta att hoksangarens
tvarvattring delvis kan ha en mildrande effekt pa
tornskator, men nagon heltackande forsakring ar den
uppenbarligeninte. Ryktet omdetvaarternasfredliga
samlevnad &r i vilket fall betydligt dverdrivet.
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Summary

Barred Warbler Sylvianisoriaviolently attacked by
Red-backed Shrike Lanius collurio

A female Red-backed Shrike was observed when it
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attacked amale Barred Warbler. TheBarred Warbler
had perched in the bush where apair of Red-backed
Shrikes had their newly fledged young. After the
attack the female shrike returned to her post with
several grey downsin her beak. Thewarbler seemed
unaffected by theattack andlossof feathers. Similar,
but less violent, aggressions were also observed in
another study. Contrary to anecdotal suggestionsin
theliterature, the barring of the underpartsof Barred
Warblersdoesnot prevent aggressivenessfrom Red-
backed Shrike.

Ake Lindstrém, Zooekologiska avd., Ekologihuset,
22362 Lund
Gosta Lindstrém, Blaklintsvagen 5, 312 31 Laholm

Horselns betydelse vid
fagelinventeringar

TONY FOUCARD

Vidfagelinventeringar uppmarksammasoch bestams
féglar med bade horsel och syn. Nar man blir dldre
forsamras dessa sinnesfunktioner. Graden och has-
tigheten av férsdmringen uppvisar dock stora nor-
mala variationer. Synférsamringen mérks | éttare av
den drabbade, hérselnedsdttningen kommer smy-
gande och drabbar i forsta hand diskantomradet.
Forsta tecknen &r ofta att man inte langre hor grés-
hoppor, véartbitare och hogfrekventa fagellaten. Att
diskantljuden drabbas mest forklarar varfér kvin-
norgster blir mer svarhdrbara an mansroster. Mel-
lanliggande ljudkallor och hogt bakgrundssorl for-
svarar |juduppfattningen.

Enligt Svensson (1997) blir medelldern fér dem
som fagelinventerar allt hogre och man kan darfor
undraom en tilltagande horsel forsamring kan bidra
till att endel arter synesminska. Eftersomjag tillhor
demvarshorsel successivt forsamrats, sdatt nedsatt-
ningennuvid 63 arsalder borjar bli socialt besvaran-
de, har jag inforskaffat horapparat. Min horselned-
séttning &r av normal alderstyp och likastor pabada
Oronen och jag har darfor apparat till bada. D& jag
deltagit i den riksomfattande hackfagelinventering-
en sedan dess begynnelse och funnit ett med tiden
minskandeantal observeradefaglar harjagnufatten
majlighet att studera hdrsel nedséttningens betydel -
se for inventeringsutfallet.
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Forutsattningar och metod

Deflestaféglarsljudyttringar ligger i frekvensomré-
det 1-6 kHz (Ransey & Scott 1981). Min horseltros-
kel utan horapparat & vid frekvensen 2 kHz 30-35
dB och vid 4 kHz 50-55 dB. Med hérapparat har
&minstone haften av defekten kunnat téckas.

Sedan 1975 har jagi min hemtrakti Vange, 12km
VNV Uppsda, varjevar inventerat fyrarutter enligt
punktinventeringsmetoden, en till fots i skogster-
rang (rutt 1), tva per cykel pasmavagar och stigar i
blandad terrang (rutt 2 och 3) och en per bil i
Overvagande Oppenterrang (rutt 4). Inventeringarna
har 1999 gjorts mellan 15 maj och 3 juni. Skogsrut-
teninventeradestvadagar i rad, den forstautan och
den andra med horapparat. Ovriga tre rutter har
endastinventeratsen dag vardera. Observationer har
da gjorts fran varje punkt i 2 x 5 minuter med
respektive utan horapparat och med omvéxiande
ordningsfaljd frén en punkt till nasta. Faglarna har
registrerats som sedda eller hérda beroende pa hur
de forst gett sig till kénna. Om t.ex. en gronsiska
horts och jag sedan sett att den hade ytterligare tre
artfrander i sdllskap har en redovisats som hord,
ovriga tre som sedda. Har en fagel forst horts och
sedan visat sig har den endast registrerats som hérd
och en sedd f&gel har palikartat sitt endast registre-
rats som sedd &ven om den senare gett ljud ifrén sig.

Smatéttingar har definierats som téttingar utom
krékféglar, svalor och stare beroende pa att dessa
faglar under inventeringsperioden huvudsakligen
upptéacks med synen.

Resultat

Tabell 1 redovisar resultat av inventering med och
utan horapparat for de fyra rutterna och andelen
bestdmda individer med hjép av horsel respektive
syn. Denvisar att med horapparat noterades ca30%
fler faglar. Kvoten noterade faglar med respektive
utan horapparat varierademellan 1,84 och 1,21 med
den hogsta kvoten for skogsrutten. Cirka 80% av
faglarnapadennarutt bestdmdes med horseln med-
an motsvarande siffrafor de dvrigarutternagj dver-
skred 50%.

Om man endast ser till smatéttingar (Tabell 1) s3
blev skillnaden med och utan horapparat &n mer
pataglig med kvoter som varierade mellan 2,18 och
1,52. Antalet med horsel bestamdafaglar inom den-
na grupp varierade mellan 80 och 92% med hdrap-
parat och mellan 60 och 83% utan. Det i de fyra
rutternatotal aantal et noteradeicke-smatattingar var
lika stort med och utan horapparat (571 respektive
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Tabell 1. Inventeringsresultat fran fyrarutter med och utan hérapparat (h-a). Inom parentes anges % hordafaglar.
Results of inventory of four routes with and wihout hearing aid (h-a), percentage heard birds within parenthesis.

Antal noterade f&glar Rutt nr 1 Rutt nr 2 Rutt nr 3 Rutt nr 4 Totalt
Number of recorded birds Route no 1 Route no 2 Route no 3 Route no 4 Total
Inventering med h-a 169 (84) 360 (43) 311 (50) 329 (45) 1169 (51)
Inventory with h-a

Inventering utan h-a 92 (79) 298 (28) 242 (28) 261 (27) 893 (33)
Inventory without h-a

Kvot med/utan h-a 1,84 1,21 1,29 1,26 1,31
Ratio with/without h-a

Antal smatéttingar

Number of small passerines

Inventering med h-a 126 (92) 165 (86) 155 (86) 152 (80) 598 (86)
Inventory with h-a

Inventering utan h-a 61 (83) 91 (73) 71 (79) 100 (60) 323 (72)
Inventory without h-a

Kvot med/utan h-a 2,07 1,81 2,18 1,52 1,85

Ratio with/without h-a

570), vilket betyder att smététtingarnastod for hela
skillnaden.

| Tabell 2 redovisas inventeringsresultatet av tre
grupper faglar. Den visar att lika manga krakfaglar
noterades med och utan horapparat beroende pa att
hogst 15% bestémdes med hérseln medan skillna-
den var storst for sdngarnasom till 100% bestamdes
med horseln.

Tabell 2. Antal et noteradefaglar med och utan hérappa-
rat i fyra inventeringsrutter. Antalet horda arter i %
inom parentes.

Number of recorded birdswith and without hearing aid
infour inventory routes. Percentage heard birdswithin
parenthesis.

Med horapparat Utan horapparat
With hearingaid ~ Without hearingaid
Sangare 87 (100) 46 (100)
Warblers
Trastar 98 (75) 65 (54)
Thrushes
Krakféglar 209 (15) 208 (7)
Crows

Nar har horselnedsittning borjat paverka
resultaten?

Av Tabell 3 framgar att antalet individer per rutt
minskat med tiden och att detsamma &ven i négon
man galler antalet arter. Om medelvardet for perio-
den 1975-79 séttstill 100 sablir motsvarandeindex
for de fyrafoljande femérsperiodernafor rutt 1 99—
86—78-50, for rutt 2 101-96-91-84, for rutt 3 97—
83-77-63 och for rutt 4 95-89-89-70. Beraknat pa
samma sétt blir index for det sammanlagda antal et
arter i rutterna 101-96-91-84. Index for antalet
individer har sjunkit mest for rutt 1, vilket torde bero
paden hogreandelen horselbestamdaféglar i skogs-
terrang.

Att doma av dessa siffror skulle nedgéngen ha
kunnat borjaredani borjan av 1980-talet mentillfal-
ligheter kan ha gjort att index for 1975-79 |&g
ovanligt hégt. Atminstone i senare delen av 1980-
talet verkar dock en minskning ha intréffat. Detta
stdds av resultaten i Tabell 4 som visar att under
1975-99 har trearter med hdgfrekvental&en nastan
forsvunnit under de senaste 15 &ren trots att de i
rikssammanstallningen (Svensson 1999) inte visar
nagon saker nedgang.

En horselnedséttning innebér att &ven arter med
mindre htgfrekvent sdng synesminskai antal efter-
som den area som kan avlyssnas minskar. Betydel -
sen av ljudfrekvens och ljudstyrka framgér tydligt
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Tabell 3. Medeltal faglar i fyrarutter i femarsperioder 1975-99. Inom parentes angesindex med resultatet 1975—

79 som 100.

Mean number of birdsin four census routes in five-year-periods 1975-99. Within parenthesisis shown the index

with the result from 1975-79 as 100.

Period Rutt 1 Rutt 2 Rutt 3 Rutt 4 Antal arter
Period Route 1 Route 2 Route 3 Route 4 Number of species
1975-79 246 (100) 463 (100) 423 (100) 532 (100) 68 (100)
1980-84 244 (99) 469 (101) 412 (97) 508 (95) 69 (101)
1985-89 211 (86) 352 (76) 350 (83) 475 (89) 65 (96)
1990-94 193 (78) 390 (84) 324 (77) 472 (89) 62 (91)
199599 123 (50) 321 (69) 267 (63) 372 (70) 57 (84)

vid jamforelse av resultaten for de tva vanligaste
tattingarnabofink och |6vsangare. Den forres hurti-
ga sang hors langre dn den senares veka och mer
hogfrekventasdng. Omindex for perioden 1975-79
var 100 (bofink: n=526, |6vsangare: n=352) var den
for de fyra foljande feméarsperioderna for bofink
118-120-123-78 och for |6vsangare 123-116-79—
44. Minskningenav antal et | 6vsangare borjar tidiga-
re och & mer uttalad an den for bofink.

Diskussion

Enligt den nationella hackfagelinventeringen har
manga arter minskat under det senaste decenniet.
Detta stods ocksd av andra typer av inventeringar.
Mina egna resultat har i stort sett foljt riksférand-
ringen for flera av dessa arter. Men jag har ocksa
funnit att andra arter, som i rikssammanstéallningen
g minskat, i minainventeringar visar en minskande
tendens. Det & forst de senaste aren som jag borjat

misstankaatt en forsamrad horsel kan habidragit till
de sunkande siffrorna. Dettastyrksav det betydligt
forbattrade inventeringsresultatet med horapparat
samt att forbattringen &r rel ativt storst i skogsterrang
dar horseln betyder mer an synen vid inventering.
Trots att mina hdrapparater endast kompenserar for
drygt halva bortfallet av diskanten har antalet indi-
vider per rutt dkat till siffror somliknar demfér cirka
10 &r sedan. Det tyder p&att en vissnedgang beroen-
de pa forsamrad horsel sannolikt foreldg redan i

mitten av 1980-talet da jag uppfattade min horsel

som ganska normal. Eftersom medelddern pa lan-
dets inventerare blir allt hdgre beroende pa liten
avgang och dalig rekrytering bland ungaornitologer
tordeen med &l dernforsamrad horsel kunnapaverka
inventeringsresultatet negativt for ett 6kande antal

inventerare. Dennafelkélla har hittillsinte beaktats
eftersom den mig veterligen inte studerats nérmare.

Som indikatorarter pa nedsatt horsel kan tas nagra
med sarskilt hogfrekventa l&ten, t.ex. kungsfagel,

Tabell 4. Antalet observerade kungsféglar, svartmesar och jarnsparvar i femarsperioder.
Number of observed Goldcrests, Coal Tits and Dunnocks in five-year periods.

1975-79 1980-84 1985-89 1990-94 199599
Kungsfagel 34 26 6 2 1
Goldcrest
Svartmes 17 24 18 17 3
Coal tit
Jérnsparv 28 34 17 5 0
Dunnock
Summa 79 84 41 26 4
Sum
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svartmes och jarnsparv. Minskar dessa arter och
sammatendensfinnsfoér sdngarnabodr man misstan-
ka en horselnedsattning av betydel se.

Tack

Olof Sjoberg tackas for konstruktiva synpunkter pa
manuskriptet.
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Summary

The importance of a good hearing at bird invento-
ries

Normal ageing is accompanied by a reduced sight
and hearing ability, but the extent and speed of this
impairment show great individual variations. The
hearing impairment is more pronounced at higher
frequencies. Bird songs and other sounds usually
range from 1 to 6 kHz. Birds with high frequency
sounds will therefore be more difficult to hear for
older people, at least at distant range. | have at 63
years of age such hearing impairment that | have
been provided with hearing aid for both ears. My
hearing threshold without hearing aidis30-35dB at
2 KHz and 50-55 dB at 4 kHz. With the hearing aid
about half of thedefectiscompensated for. As| have
participated in the Swedish bird censusstudiesfrom
1975it hasbecomepossibleto study theinfluence of
my gradual hearing impairment on the result of the
yearly inventories.

Method

In four routes inventories were made by the point
count method, which means that al birds seen and
heard during five minutes at 20 different stopswere
registered. The inventories were made at the same
time of the year and the same time of the day every
year, and during good weather conditions. The in-
ventory in 1999 of route no. 1 was made during two
consecutive days, the first without and the second
with the hearing aid. Inventories of the other three
routesweremadeon oneday each, with fiveminutes
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with and fiveminuteswithout thehearingaid, andin
alternate turns. Small passerineswere defined asall
passerines except crows, swallows and Starling,
which aremainly observed by sight at thetime of the
inventories.

Results

With the hearing aid 30% more birdswere observed
on an average (Table 1). The ratio between birds
noted with and without hearing aid varied from 1.84
inwoodland (routeno. 1) to 1.21-1.29 in more open
landscape (routes 2—4). The percentage heard birds
was 84% inwoodland and between 43% and 50%in
the other routes. The number of birds not defined as
small passerines was 571 with and 570 without
hearing aid which meansthat thewholedifferencein
number of birds noted with and without hearing aid
could beascribed to small passerines, of which80to
92% were recorded by hearing.

Table 2 showsthe number of recorded crowstobe
the samewith and without hearing aid depending on
the fact that at least 85% were recorded by sight. In
contrast, the number of recorded warblers was al-
most twice as high with as without hearing aid, and
100% were recorded by hearing. The results ob-
tained with thrushes were half-way between crows
and warblers.

Table 3 shows that the number of recorded birds
decreased with time in al four routes. When the
mean number of birdsrecorded during 1975-79 was
given an index of 100, theindicesfor the following
five-year periodswerefor route no. one 99-86—78—
50, routeno. two 101-96-91-84, routeno. three 97—
83-77-63andfor routeno. four 95-89-89-70. Even
the number of recorded species showed some de-
crease with indices 101-96-91-84. The decrease of
the number of recorded birds was most pronounced
in route no. one which could be explained by the
higher percentage of birds recorded by hearing in
this woodland route.

It is difficult to tell when the results started to
become influenced by a slight hearing impairment
but at least from 1985 such an influence seems
obvious. Thisis also supported by the results from
Table 4 which shows that during the last 15 years
three species with high-pitched songs have almost
disappeared from my inventory protocol, athough
they show no sign of reduction in the protocol from
the whole of Sweden. Even species with less high-
pitched songs are recorded at |lower numbers, since
the areawhich can be surveyed isreduced when the
hearing isimpaired. Thisisillustrated by theresults
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obtained with our most common passerines, the
Chaffinch and the Willow Warbler. The Chaffinch
with its dashing song is much better heard than the
Willow Warbler with its more feeble and high-
pitched song. With an index of 100 for the results
obtained during 1975-79, theindicesfor thefollow-
ing five-year periods were 118-120-123-78
(Chaffinch, n=526) and 123-116-79-44 (Willow
Warbler, n=352). The number of Chaffinches was
less reduced and the decrease started later than that
for the Willow Warbler.

Discussion

Thereduction in the number of recorded birds start-
ed at atime when | thought my hearing was near to
normal, and the decrease affected primarily birds
with high-pitched songs and calls. Although | now
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am aware of my hearing impairment and am using
hearing aid in special situations such as bird watch-
ing, | was surprised to see the great improvement
obtained with the hearing aid during this inventory
study. Since the mean age of persons who make
inventory studies in Sweden and in other countries
hasincreased markedly duringthelast decades(Sven-
sson 1997), hearing impairment may introduce a
systematic error not sufficiently paid attention to.

A reduced number with time of recorded warblers
and other birds with high-pitched songs and calls
shouldgiverisetoasuspicionof hearingimpairment
of importance.

Tony Foucard, Svedbovagen 40, S-740 20 Vange,
Sweden



Forum

Daligt svenskt deltagande vid
Europeiska Ornitologiska
Unionens konferens

SOREN SVENSSON

Den Europeiska Ornitol ogiska Unionen (EOU) hil-
dades 1997 och hade sinforstakonferensi Bologna.
Dadeltog ca250 personer, huvudsakligen franV ast-
europa. Den andra konferensen hdllsi Gdansk 15—
18 september 1999. Genom att férldggakonferensen
till Polen ville man gora det |&ttare och billigare for
ornitologer fran ostra Europa att kunna deltaga.
EOU syftar till att 6ka samarbetet och kontakterna
mellan Europas ornitologer, som tidigare inte haft
nagot gemensamt forum av det slag som man lénge
hafti USA. Den europei skamarknaden & naturligt-
vis betydligt mera svararbetad &n den amerikanska
med tanke pa de starka nationalstaterna hos oss. |
USA har federalismenkommit mycket [angreochde
olikastaterna har inga egentliga nationellaambitio-
ner, och grunden till att vi inte tidigare haft ndgon
europeisk fagelforening ar sakert den starka natio-
nalismen. | USA betraktar sig en Virginabo helt
géalvklart som amerikan medan en fransman inte i
forsta hand kénner sig som europé.

Ambitionen att locka ornitologer fran Osteuropa
lyckades man synnerligen bra med. Men tyvéarr
misslyckadesmani stéllet med att lockavésteuropé-
er. Totalt deltog 291 ornitol oger. Sjé vklart kom som
vanligt deflestafran vardlandet; 32% av deltagarna
var polacker. Frén Osteuropa och forna Sovjetunio-
nen kom 30%, varav de flesta fran Ryssland, men
manga ocksa fran Vitryssland, Ukraina, Ungern,
Tjeckien och Estland. Fran norra, vastra och sodra
Europa kom 35% av deltagarna, med de flesta fran
Tyskland, Storbritannien, Spanien och Nederlander-
na

Var finns da Norden i listan? Detta var nog nagot
av den storstabesvikelsen; baranio ornitologer fran
de fyra nordiska landerna fanns pa plats, 6 fran
Sverige, 2 frén Norge, 1 frén Danmark och ingen
fran Finland! Eftersom det & s I&tt att resa till
Gdansk maste orsaken varaointresse. Brist paorni-
tologer &r det ju inte eftersom de nordiskalanderna
tillhor de framsta i véarlden vad géller bade veten-
skaplig ornitologi och storleken pade ornitologiska
foreningarna. De svenska deltagarna var foljande:
Arne Lundberg och Pekka Tono fran Uppsala uni-
versitet, Jonas Blom och Clas Liljafrén Vaxjo uni-
versitet, Per-Arne Lemnell fran foretaget Televilt
och undertecknad frén Lunds universitet. Det var
verkligen magert med tanke p& ornitologins starka
stallning vid flertalet av véra universitet.

Om ointresset for EOU bland nordbor hanger
samman med den traditionellaisol ationismen, ma-
nifesterad bl.a. i tveksamheten infér EU, eller med
att forskarnahar i stérre utstrackning an annorstédes
prioriterar andra slags konferenser later jag vara
osagt. Men antagligen &r det senare i varje fall en
bidragandeorsak. SomAndersEnemar framhol| i ett
Forum-inslag nyligen, publicerar svenska ornitolo-
ger det mestaav sin produktioni andratidskrifter &n
de ornitologiska. Kanske & orsaken att svenska
fégelforskare inte identifierar sig som ornitologer
utan som ekologer, evolutionsbiologer, molekylér-
biologer, beteendevetare, etc., vilka @mnen ju ala
har sina specialkonferenser.

| alla héndelser var det en intressant konferensii
Gdansk. Sarskilt positivt var att flertalet deltagare
inte baravar "lyssnare” utan aktivai den meningen
att de hade bidrag i form av foredrag eller skarmar.
Att spankuleraomkring bland de senare var mycket
stimulerande och gav en brabild av fagelforskning-
ens bredd. Resultaten fran konferensen & redan
publiceradei form av sammanfattningar av bidragen
i ett speciahéfte av The Ring, och fullstandigare
redovisningar kommer senare i The Ring och Acta
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Ornithologica. Eftersomresultaten padet sittet snart
kommer att bli allmant tillgangliga, finns det ingen
anledning har att ga in pa négra detaljer. Vart att
ndmnakan dock vara att en del av konferensen var
ett special symposium om tornskator fran hela varl-
den, namligen i form av det tredje internationella
tornskatesymposiet. Att ha fler sddana specialsym-
posier i framtiden &r sdkert en modell som skulle
lockafler deltagare.

Nésta EOU-konferens kommer att hdllasi Neder-
landerna. Man far da hoppas att man kan fafram sa
mycket pengar till resebidrag for ornitologer fran
Osteuropa att det hoga deltagandet darifrén kan
vidmakthallas. Annars &r det risk for att den europe-
iskaornitologin kommer att fortséttaatt varatudel ad
med alltfor f& kontakter. Betydelsen av alleuropei-
ska kontakter & naturligtvis olikainom olika delar
av ornitologin. Inom vissafélt spelar det inte s stor
roll var enundersokning gors, medan detinomandra
falt & mycket viktigt med samarbete éver nations-
granserna. Det sistnamnda géller exempelvis popu-
lationsstudier, flyttning och fagelskydd. Det blev
helt uppenbart nér man gick igenom alla sk&rmarna
att manga studier gorsi isolering och att resultaten
och tolkningen av dem skulle bli mycket béttre om
de gjorts med ett vidare geografiskt perspektiv.

Det & bara att hoppas pa att den Europeiska
Ornitologiska Union kan finna de former som gor
dentill enkraftfull och attraktiv organisationfor alla
fagelforskarei Europa. | annat fall & det val risk att
EOU roner ssmmadystradde som den Skandinavis-
ka Ornitologiska Unionen som dog fér négra &r
sedan i brist pd intresse frén ornitologernas sida.
Mitt bestdmdaintryck av stdmningarnavar dock att
det fanns en stor entusiasm for att ga vidare och
utveckla unionen fran de kontinentala och ésteuro-
peiska ornitologerna sida. Det var vél egentligen
barade nordiskaornitol ogernas franvaro som peka-

168

de &t annat hall. Men vi f&r val som vanligt springa
ikapp taget nér det redan fétt upp farten.

For min personliga del var konferensen mycket
givande eftersom en special session géllde skapan-
det av ett alleuropei skt Gvervakningssystem for fag-
larnas populationsutveckling, d.v.s. ett system lik-
nande Svenska héckfageltaxeringen eller Breeding
Bird Survey i Storbritannien. Det & fortfarande
relativt f& lander som har bra fégel dvervakning. |
béde Syd- och Osteuropa saknas dvervakning helt
inom stora omréden. Eftersom jag var inbjuden att
hélla en av de sk. plenarforelasningarna fick jag
tillfélle att presentera det nya svenska programmet
med fasta standardrutter. Det & nagot i den stilen
som méste skapas Gver hela Europa, namligen ett
system av inventeringslokaler som &r val spridda
6ver hela kontinenten och som pa ett representativt
sétt fangar upp fagelforandringarnai allabiotoper. |
Storbritannien har man redan tidigare bérjat bygga
upp ett sddant system baserat pa slumpvis utlagda
linjetaxeringar. Nu kommer det europeiska "Bird
Census Council” att ta fram en plan for ett " Pan-
European Breeding Bird Monitoring System”, och
vi hoppas att det &tminstone inledningsvis skall bli
mojligt att fahjalp fran EU med finansieringen. Gér
detinteatt byggaupp ett nytt, gemensamt system, far
man i stéllet efter basta formaga forsoka stimulera
olikalénder att byggaupp nationellaprogram, vilkas
resultat i efterhand far kombinerastill ett all-europe-
isktfagelindex. Forhoppningsviskommer vi attinom
négradecennier att halikagod kunskap om fagel po-
pulationernas férandringar i hela Europa som vi i
dag har i nagra fa lander i norr, sarskilt Finland,
Sverige, Danmark, Storbritannien och Nederlénder-
na.

Soren Svensson, Ekologiska institutionen, Ekologi-
huset, 223 62 Lund.



Nya doktor savhandlingar — New dissertations

Redaktor Editor: J.-A. Nilsson

AnnaQvarnstrom, 1998: Sexual selectioninthe
collared flycatcher (Ficedula albicollis) —alife
history per spective. Doktorsavhandling, Zoolo-
giska institutionen, Uppsala Universitet. ISBN
91-554-4280-3

Ar 1871 féreslog Darwin att “ sekundérakonskarak-
tarer” — oftaldtt bisarravapen eller prydnader ssom
hjortars horn och pafagelns stjart — uppkommit ge-
nom sexuell selektion. Darwin tankte sig tva olika
mekanismer for detta, dels hanlig konkurrens om
honor, dels honligt val av ornamenterade hanar.
Dessa idéer, speciellt teorin om honligt val, méttes
till en borjan med stor skepsis bland andra biologer
och det var inte forran pa 1970-tal et som forskning-
enom sexuell selektiontog fart paallvar for atti dag
utgora ett av de mer livaktiga falten inom evolutio-
nér biologi.

Anna Qvarnstrom vid zoologiska institutionen i
Uppsala har studerat sexuell selektion hos hals-
bandsflugsnappare pa Gotland. Just denna popula-
tion har studerats sedan borjan pa80-talet av hennes
handledare Lars Gustafsson, framforallt vad géller
livshistorie-ekologi. Artenlampar sigmycket val for
dennatyp av studier; bade adultaoch juvenilafaglar
uppvisar hog ortstrohet vilket gor att det gar att méta
hackningsframgang och overlevnad med sallsynt
stor sékerhet, samtidigt som hanarnasvitapannflack
utgor en sekundér konskaraktar som &r forhallande-
vis létt att méta och manipulera (med Tipp-Ex!).

Avhandlingen utgdrs av sex artiklar/manus som
bygger bade pa egnaexperiment och paden databas
som ackumulerats under 14 &rs studier. | den forsta
artikleln undersoks huruvida pannflacken fyller n&
gon funktion i kommunikationen mellan hanar un-
der parbildningsperioden, speciellt om den signale-
rar en hanes formaga att slass for att tillskansa sig
eller behdlla ett territorium. Territorier (1&s holkar)
ar en starkt begransad resurs och konkurrensen mel -
lan hanar om holkar & stor. Hanar som nyligen

etablerat sig vid en holk fangades och hdlls nagra
timmar sdatt en ny hanekundetaholkeni besittning,
varefter denursprungligaterritorieinnehavaren sl épp-
tesigen. | en tredjedel av falen lyckades den ur-
sprungliga hanen &terta holken, medan den nya
hanen behdll holken i tva tredjedelar av fallen.
Intressant nog visade det sig att hanarnaskroppsstor-
lek inte hade nagon betydelse for vem som vann
kampen. Tvaolikajamforelser tyder daremot paatt
pannflackens storlek hade en avgdrande betydel se;
hanar som inte lyckades &terta sin gamla holk hade
i genomsnitt mindre vitt i pannan & de som lycka-
des, och hanar somintelyckadesatertasin holk hade
mindre flack &n de som dvertog deras revir.
Omhanar med storreflack hadestdrre sannolikhet
att &erta/behalasitt revir, varfor har dainte alaen
stor flack? Teoreti skamodel ler om statussignal ering
menar att en signal (som pannfléackan) maste vara
kostsam pé négot sitt for att vara arlig, i annat fall
kan vem som helst utvecklaen kraftig signal . Oftast
ténker man sig att signalen &r energimassigt kostsam
att utveckla eller att bara omkring pa; de extremt
forlangdastjartfjadrarnahos pafaglar ar ett klassiskt
exempel. Dock &r det ju svart att tankasig att pann-
flécken hos hal shandsflugsnappare skullevarakost-
sam i form av energi eller ndgon annan materiell
resurs sdsom proteiner (speciellt som den vitaflack-
en beror pd avsaknad av pigmentering). Ett alterna-
tiv & att signalen medfor ndgot slags “social kost-
nad”. Detta testades genom att manipulera pann-
flackens storlek: hanar fangades nér de anlande till
hackningsomrédet och pa halften av dem forstora-
des den vita pannflacken med hjélp av Tipp-Ex
medan den andra halvan fick tjana som kontroller.
Effekten av denna manipulation skiljde sig mellan
unga och gamla hanar. Unga hanar med férstorad
pannflack hade samre framgang nér det gallde att
etablera ett territorium och de matade sina ungar
mindrejamfort med ungahanar somfick behallasin
ursprungliga pannflécksstorlek. Ménstret hos gam-
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la hanar var mer svartolkat; faglar med forstorad
flack hade storre framgéng i kampen om holkarna
men pannmalningen hade ingen effekt pa deras
insats under ungmatningen. Resultatet tyder pa att
atminstone unga hanar med forstorad pannfl&ck var
mer utsatta for aggressioner/konkurrens fran andra
hanar ochfick betaladyrt for sitt forsok att bluffaom
sin status.

Resultaten fran dessa tva experiment tyder alltsa
paatt pannflackens storlek siger nagot om en indi-
vids status och kondition. Men vad & det da som
paverkar en individs status och kondition, och déri-
genom pannflackens storlek? Med kullstorleksma-
nipuleringar — ett klassiskt experiment inom evolu-
tionér ekologi — kunde man undersoka vilka miljo-
faktorer som paverkar pannfl ackensstorlek. Genom
att okaeller minskakullstorleken hos ett antal hals-
bandsflugsnappare (en eller tvaungar flyttades fran
ett botill ett annat) kunde man experimentel It mani-
pulera foraldrarnas arbetsbelastning (hur manga
ungar de behdvde mata) och ungarnas uppvaxtmiljo
(hur manga syskon att dela maten med). Tidigare
sédana experiment har visat att féradrarna jobbar
hérdare ju storre kullen &r, dock inte tillrackligt for
att fullt ut kompensera for det storre antalet ungar.
Resultatet blir att ungar frén forstorade kullar vager
mindre och har sémre dverlevnadschanser, samt att
honor med forstorade kullar léagger mindre kullar
aret efter. Tidigare har man dock inte kunna pavisa
négra kostnader for hanarna med att foda upp en
forstorad kull. | den hér presenterade analysen visa-
dedet sigemellertid att hanar som matade en forsto-
rad kull fick mindre pannflack nasta ar, alltsa en
“trade-off” mellan ungproduktion ett & och sexuel |
attraktionskraft nastal Dessutom visade det sig att
hanar som véxt upp i férstorade kullar hade mindre
pannflack nar de &tervande for att hacka. Samman-
taget visar dettaatt pannfl acksstorlek péverkasstarkt
av miljofaktorer.

Fyller pannflacken nagon funktion vid kommuni-
kation mellan hane och hona, och vad &r det i safall
hanen signalerar? De for tillfdlet mest populéra
teorierna om vad som signaleras med sekundéra
konskaraktérer & hanens genetiska kvalitet och/
eller hansforméagaatt bidratill matning av ungarna.
| det forstndmndafallet skulle honan kunnautnyttja
pannflackenfor att fas.k. indirektafordelar, en hona
som véljer en hane med stor flack skulle f& ungar
med “bra gener”. | det andra fallet skulle honan
istéllet kunna f& en hane som tar en stor del av
foral draansvaret och darigenom ger direkta effekter
i form av vélndrda ungar. Tidigare arbeten med
hal shandsflugsnapparen har visat att det finnsindi-
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rekta fordelar. Har undersokte Qvarnstrom om det
ocksa fanns nagot samband mellan hanens pann-
flackstorlek och matningsinsats. N&got sadant sam-
band fannsej, men daremot (&tminstoneunder andra
halvan av héckningssasongen) ett positivt samband
mellan honans matningsinsats och hanens pann-
flackstorlek. Dessutom hade honor med storflécka
de hanar storre kullar och fick ut fler ungar. Detta
tolkades som att honor trotsallt fick direktafordelar
av att véljahanar med storafléckar, dock intei form
av okat foral draansvar frén hanens sida, utan genom
ett battre territorium (storflackade hanar var ju star-
karei kampen om territorier; se ovan).

Tidigare studier av halsbandsflugsnapparna har
visat att honorna ocksa kan faindirekta fordelar av
att véljastorflackade hanar. Dessaindirektafordel ar
skulle da besta av “bra gener” som ger ungar med
god kondition. Eftersom pannflackens storlek &r
konditionsberoende s skulle alltsi storleken pa
dettasexuellaornament ocksavaraarftlig. Enmyck-
et intressant fréga & da om dess arftlighet (hur stor
del av variationen som bestams av gener) beror pa
vilken milj6 arftligheten métsi. Genom att utnyttja
datafranhelal14 &rsmatningar av pannflackar kunde
Qvarnstrom uppskatta pannflackens arftlighet i oli-
kamilj6er. Under godadr (& med hog medelvikt hos
ungarna) var arftligheten i storleksordningen 50%,
men under daliga & halverades den (och var inte
langre signifikant skild fran noll). Detta antyder att
t ex ofordelaktigt vader under héckningssasongen
kraftigt reducerar honans mojlighet att fa indirekta
fordelar (“bra gener” till sina ungar) av att véja
storflackade hanar.

| den sista uppsatsen studerades sambandet mel-
lan en hanes pannflack och hans fitness (livstida
reproduktionsframgang). Ovan namnda studier har
juvisat att pannflacken &r konditionsberoende (dess
storlek paverkades ju av bl.a. uppvaxtmiljo). Man
bor forvanta sig att kondition och fitness ar starkt
korrelerade och darfor bor en karaktér som signale-
rar enindividskondition varautsatt for riktad sel ek-
tion; med andra ord, det ska finnas ett positivt
samband mellan den konditionsberoende karakté-
ren och fitness. Hos hal shandsflugsnapparen skulle
man alltsaforvantasig att hanarnamed storst pann-
flackar har hogst fitness. Med antal Overlevande
ungar som métt paen individsfitness visade det sig
forvanande nog att pannflacken ar utsatt for stabili-
serande selektion (individer med medelstor pann-
flack far mest avkomma). Ett antal forklaringar till
detta oortodoxa resultat foreslds; den i mina 6gon
mest sannolika &r att det fitnessmétt Qvarnstrom
anvant inte inkluderar utoméaktenskapliga ungar.



Tidigare studier har ndmligen visat att hanar med
stor flack far fler utomaktenskapliga ungar och fit-
nessmattet i dennastudieunderskattar alltsatroligen
storflackade hanars fitness.

Sammanfattningsvis har Anna Qvarnstrom pro-
ducerat en mycket imponenrande avhandling. Arti-
keln om effekter av kullstorleksmanipulering pa
hanens och hans soners pannfléack &r redan en klas-
siker och flera av de andra — t.ex. den om hur
pannflackens arftlighet paverkas av miljon — kom-
mer sakert att rona beréttigad uppmérksamhet.

LARSRABERG
Ekologiska institutionen,
Lunds Universitet

Robert Przybylo, 1998: Causes and consequen-
ces of quantitative trait variation for repro-
ductiveperformancein holenestingbirds. Dok-
torsavhandling, Zool ogiskainstitutionen, Uppsa-
laUniversitet. ISBN 91-554-4336-2

Studerar man en f&gelpopulation slds man ganska
snart av den variation somfinnsmellan olikaindivi-
der. Vissaindivider |&gger fler &g, har langrevingar
eller & mer starkt férgade én andraindivider. Vad &
det da som vidmakthaller denna variation mellan
individer? Generellt sett & denna fenotypiska vari-
ation summan av genetisk och miljomassig varia-
tion, alltsd den gamla valkanda skillnaden mellan
arv och miljo. Vissa drag bestdms framforallt av
genernaoch &r alltsdarftligamedan andradrag i stor
utstrackning bestamsav miljon, t.ex. fodotillgangen
under bo-unge tiden om man & en fagelunge, men
ocksd av faktorer som dominans, alder och kondi-
tion. Under [&ng tid antog man att karaktérer somvar
valdigtviktigafor enindividsformagaatt spridasina
gener till kommande generationer (fitness), t.ex.
kondition, hadel &g arftlighet. Dettabetyder al ltsiatt
variation i kondition framforallt skulle bero pamil-
jon. Detta ar logiskt eftersom individer med gener
som ger sdmre kondition &n genomsnittet i popula-
tionen snabbt skulle selekterasbort. PAsenare & har
man dock funnit att dven for karaktarer som stér
fitness néra finns en betydande grad av arftlighet.
Frégan & davilken mekanism som ligger bakom en
hdg arftlighet i fitnessrelaterade karaktérer som &r
under stark riktad selektion?

Detta & denna fraga som sysselsatt Robert Przy-
bylo under hans doktorandtid. Som s manga andra
fagelforskarei Uppsal astyrdehankosantill Gotland
for att fAsvar pasinafrégor. Till sin hjalp tog hanen
population holkhéckande tattingar, bestdende av
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hal shandsflugsnappare, talgoxe och framférallt bl &
mes.

| sinférstastudiei avhandlingentog sig Robert an
frégan ovan genom att studera upphovet till varia-
tion i kondition hos bldmes ungar. Eftersom det &
|&tt att tAnka sig att ungar har en dverlevnadsfordel
av att varai brakondition, stér troligen dennakarak-
tar under riktad selektion. Som matt pa kondition
anvande sig Robert av vikt korrigerad for storlek.
Tardangd anvandes som ett métt pa storlek och
kondition blev ddavvikelsen frénforvantad vikt hos
en fagelunge av en given tarslangd.

Forst av allt maste man tareda pa hur stor del av
variationen som harror frén genetiskaoch miljomas-
siga faktorer. Robert 16ste detta med ett sinnrikt
experiment. Genom att byta ut halvaungkullen mot
ungar fran ett annat bo skapas en kull med tva olika
syskongrupper menmed gemensammiljo. Eftersom
tva bon bytte ungar med varandra skapas samtidigt
grupper av syskon som vaxer upp under olikamilj6-
betingelser, t.ex. i territorier av olika kvalitet. Om
generna & viktigast for variationen i en karaktar
kommer syskon alltid att likna varandramest, &ven
om de vaxt upp i olika kullar. Om & andra sidan
miljon & viktigast, kommer ungar som vaxer upp
tillsammans i samma bo att likna varandra mest,
oberoende av om de & syskon eller g. For att
ytterligare spada p& den miljomassiga skillnaden
mellan olikabon, laRobert till extraungar respekti-
ve tog bort ungar ur olika bon. Detta ledde till bon
med reducerat respektive forhojt antal ungar men
hela tiden var halften av ungarna adoptivungar.

Med hjdp av detta kraftfulla experiment kunde
Robert visaatt bade milj6 och arv var viktiga efter-
sombédaforklaradeungefar likastor del av variatio-
nen i kondition hos ungarna. Detta betyder att ung-
konditioni htg grad &r arftlig och vi kan dafrégaoss
varfor inte denna del av variationen forsvinner till
foljd av naturlig selektion. En viktig orsak kan vara
att samma genuppséttning ger upphov till olikava
rustade individer i olika miljer. Tank er tva olika
genuppsattningar, 18t oss kalla dem A och B, som
foder upp ungar i tvdolikamiljoer. OmA ger upphov
till ungar med hdgrekonditionan B i bramiljéer men
ungar med samre konditioni daligamiljoer finnsen
forutsattning att bibehllabadeA och B i populatio-
nen om miljoer helatiden varierar t. ex. till foljd av
vader. Pa detta sétt bibehalls variationen som gene-
rerasav arv ocksdi karaktérer som star under riktad
selektion. Det finns ocksa andra mekanismer som
kan bibehalla genetisk variation genom fluktueran-
de selektionstryck. Selektion kan gynnaolikadragi
olika miljoer, i olika adersgrupper €ller i de bada
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konen. Alladessa mekanismer diskuterar Robert pa
ett mycket insiktsfullt sétt i sin avhandling.

| nésta arbete tar sig Robert an just ett av dessa
mojligafluktuerande sel ektionstryck ndmligenvari-
ation i selektionstryck beroende pa om genuppsétt-
ningen rékar sitta i en hane eller hona. Eftersom
hanar och honor har olikauppgifter under hécknings-
perioden kan man tanka sig att den mest &ndamals-
enligamorfologin skiljer sig & mellan kénen. Detta
visade sig dock intevarafallet i hal shandsflugsnap-
parpopul ationen padGotland. I stéllet uppvisade bade
hanar och honor selektion for langre vingar. Efter-
som halshandsflugsnapparen &r en flyttfagel ar det
|4t att forsta att selektion verkar pajust vinglangd.

Robert fortsatte att intressera sig for skillnader
mellan kdnen nu i form av storleksskillnader hos
mesar. Hos bade talgoxe och blames &r hanarnallite
storre & honorna. Robert testade en av hypoteserna
som har foreslagits for att forklara detta tillstand
namligennisch-differentiering. L ogikenbakomden-
na hypotes ér att ett par som skiljer sigi storlek kan
utnyttja sin fédonisch béttre t.ex. genom att fanga
olika storleksklasser av byten och dérmed bredda
fodobasen for att mata ungar och samtidigt minska
konkurrensen med varandra. Det visade sig dock att
diversiteten i byten till ungarna inte var storre nér
storleksdimorfismen var stor. En annan forvantning
fran hypotesen om nisch-differentiering ar att ju
storre skillnad mellan konen desto mer vélnérda
ungar genom att sddana foraldrar transporterar mer
mat till sinaungar. Inte heller dennaforvantan gick
att visa, varken antal ungar eller deras vikt berodde
pa forédldrarnas konsdimorfism i storlek. Med led-
ning av Roberts resultat kan vi dra slutsatsen att
konsdimorfismeni storlek inte beror paselektionfor
en utékning av fodonischen, &minstone inte hos
talgoxe och bldmes. Andrakandidater for att forkla-
ra detta fenomen kan vara att eftersom hanar sléss
med varandra under reviretableringen gynnas stora
hanar. Sm& honor, som inte kraver lika mycket
energi for att halla igang kroppsfunktionerna, kan
gynnasi form av mgjlighet till tidigare aggléggning
under svalavérar.

| sin avhandling har Robert ocksd intresserat sig
for hur variation i reproduktionsframgang inom en
popul ation uppkommer. Sadan variation kan bero av
tva olika kvalitetsaspekter; variation i foraldrarnas
kvalitet som t.ex. kan avspegla sig i erfarenhet,
dominans och kondition eller variation i revirets
kvalitet. FOr att avgora vilken av dessa kéllor till
variationi hackningsframgang somar viktigast maste
man jamforareproduktionsutfallet fér enskildaindi-
vider paolikarevir under fleradr och reproduktions-
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utfallet pa sammarevir med olika hackande indivi-
der under fleradr. | en sddan jamforel se hos blames,
fann Robert att revirets kvalitet var den viktigaste
faktorn for att forklara tidpunkt for hackning och
ungarnaskonditioni boet. Just tidpunkt fér héckning
har i ménga studier visat sig vara oerhort viktig for
reproduktionsframgangen. Ju tidigare pa véren ett
par kan kommaigang med hackningen desto fler av
deras ungar Overlever till nésta sasong.

Slutligen studerade Robert effekten av vader pa
mellandrsvariationen i nagra olika hackningsfakto-
rer. Robert tog fasta pa studier som visar att faglar i
vissastudier har visat sig borjahéckatidigare under
de senaste decennierna. Man har forklarat denna
trend med stigande medeltemperaturer kanske till
foljd av manniskans aktiviteter. For att visa sddana
langsiktigatrender krévsdatainsamling frén samma
population under manga &r. Robert anvande sig av
en sadan | angtidsstudie namligen den pa hal sbands-
flugsnappare pa Gotland. Vidare anvande han ett
vader-index kallat NAO (North Atlantic Oscilla-
tion) som beskriver &rlig temperatur och nederbérd
i norraEuropa. Dettaindex har visat sig 6kaunder de
senaste 25 aren, en 6kning som betyder att vintrarna
har blivit alt varmare och fuktigare under denna
period. Robert undersokte hur viktiga hackningsre-
sultat paverkades av dessa storskaliga vaderforand-
ringar. Av de steg i hackningen som Robert under-
sokte—tid for agglaggning, kullstorlek, antal flygga
ungar och antal ungar som dverlevde till nésta sé&
song — var det bara tidpunkten fér aggproduktion
som paverkadesav vadret. Hal shandsflugsnapparna
lanamligen agg tidigare under varar som foregicks
av varma och fuktiga vintrar.

Att forklara variation i viktiga karaktérer &r inte
latt och kraver en mycket god férmaga att hitta pa
nya experimentel|a tester. Det & ocksa de rigordsa
och smarta testerna i Roberts avhandling som gor
mig mest imponerad. N&gon kanske undrar hur man
kan skrivaen hel avhandling om hur saker och ting
varierar. Men visst &r det just sddana saker som
ibland far oss att fundera — varfor har just den hér
individen 6verlevtvinterneller varfor lagger denhér
honan s& manga fler 4gg &n honan i grannreviret?
Det & bara att hoppas att Robert far mojlighet att
agna mer tid & dessa centrala fagelekologiska fra-
gor.

JAN-AKE NILSSON
Ekologiska institutionen,
Lunds Universitet
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tionen, Lunds universitet. 150 sid.

Dags att borja fagelbockerna med krakorna igen?
Aldreornitol oger minnsnog att det forr var krékorna
som hade &ran av att staforst. De var ju klokast och
darmed, trodde man, de hdgst och senast utvecklade
faglarna. Sist kom de primitiva, alderdomliga fag-
larna, som stannat i utvecklingen paen l&gre, primi-
tivare niva. Sedan dndrades ordningen s att denna,
som man hoppades, i stéllet skulle spegla just ut-
vecklingen, med de ”primitiva’ strutsarna, ping-
vinerna och lommarna forst och de ”avancerade’
téttingarnasist. Men nu &r det kanske dags att vanda
péordningenigen, men numed sammautvecklings-
motiv i botten.

Anna Hérlids avhandling revolutionerar namli-
gen systematiken. Tattingarna ar en urdldrig fagel-
grupp som utvecklats vid sidan av allaandrafaglar
&tminstone sedan borjan av krittiden for 120 miljo-
ner & sedan. Och mest sensationellt av allt, kanske,
& att ratiterna (strutsfaglarna) inte alls & nagon
uréldrig grupp vid sidan om allaandra féglar utan i
stéllet ndgot udda hons, som blivit som de & genom
hormonfel som gjort att de stannat pa ett juvenilt
dunstadiumochaldrigblivitfullvuxna. Mycket span-
nande hormonexperiment férestar: Hur ser en verk-
ligt fullvuxen struts ut?

Avhandlingensgrund &r de analyser av helaarvs-
massan i mitokondriernasom nu borjar kommafran
alt fler fagelarter. Mitokondrierna & de sma sk.
organeller som finns i cellerna och som svarar for
energiomsattningen. Mitokondrier finnsi alakéarn-
forseddaceller, d.v.s. i aladjur- och véxtceller. For
mer &n en och en halv miljard & sedan var mitokon-
drierna frilevande bakterier som ingick symbios
med karnforsedda, da likaledes encelliga organis-
mer. Detta samarbete blev s& framgangsrikt att nas-
tan allt liv pajorden som &r storre an det mikrosko-
piskaharror fran dennasymbios. Djuren och vaxter-
na & sdledes en slags hybrider mellan encelliga
primitivaarter av helt olikaslag, och for dvrigt inte
bara av de namnda tva Liknande symbioser har
skett flera ganger och sparen av dem finnsi olika
grad kvar i savél cellplasman som cellkérnan. En
merasentida symbios, dar ndgon namnvérd aviden-
tifiering av parterna@nnu inte skett, ar lavarna, som
bestér av en grénalg och en svamp i samarbete.
Mitokondriernatillhor de ursprungliga moderorga
nismer som lamnat de tydligaste identiteternai cel-
len. Dehar namligenkvar eninteobetydligdel avsin

Ornis Svecica 9 (1999)

egen arvsmassai form av en cirkular DNA-tréd som
&r ungefar 17.000 baspar 1&ng och som motsvarar 37
arvsanlag som kodar proteiner och ribonukleinsyror
(RNA). Dessutom finns en s.k. kontrollregion som
startar och styr dessa kodande anlags arbete och
mitokondriens egen férokning.

Tva egenskaper gor att DNA-tréden i mitokon-
drien blivit s anvandbar for studier av systematik
ochutvecklingshistoria. Denenadr att mitokondrien
Overforsenbart med &gget, d.v.s. med moderslinjen,
mellan generationerna. Mitokondriens DNA blan-
dar sig sdledes inte med DNA fran fadern, vilket
innebér att forandringar i DNA-tréden enbart beror
pa& mutationer. Den andra & att férandringarna gétt
extremt |angsamt. Darmed kan man siga att mito-
kondriensDNA har ett béttre” minne” av armiljone-
rna én kérnans DNA.

AnnaHérlid har nukartlagt mitokondriernasarvs-
massa hos struts, nandu och réka, den senare repre-
sentant for téttingarna. Dessutom finns liknande
kartlaggningar for ett fatal andraarter. Hon har gjort
en fylogenetisk analys baserad pa mitokondriernas
arvsmassafor tolv av proteingenerna. Jamférel serna
leder tveklOst till slutsatsen att téttingarna & den
grupp bland nu levande féglar som har sinrot langst
ner i utvecklingstradet (reservation givetvis for f&
gelordningar som annu inte undersokts). For ratiter-
na finner hon att de har sina nérmaste slaktingar
bland hons- och andfaglarna. En utomordentligt
viktig del i Anna Hérlids analys &r att hon kunnat
inkludera déggdjur, reptil och fisk i analysen, d.v.s.
s.k. "utgrupper” i forhallande till f&glarna, och dar-
igenom kunnat "rota’ utvecklingstradet paratt satt.
Ommanintetar med dylikautgrupper blir ndmligen
avgorandet omvilken”ingrupp” bland f&glarnasom
skall placera vid tradets rot subjektivt, sdvida inte
utvecklingshastigheten i de olika grenarna &r kon-
stant, vilket man i dag vet, oftainte &r fallet.

Omnudenérevérdigaindel ningenav faglarnai de
tva huvudgrupperna Palaeognathae (ratiter och ti-
namuer) och Neognathae (alla dvriga) maste Gver-
ges for en ny indelning i tva andra huvudgrupper,
téttingar resp. alladvriga, sddr dock den del som ror
ratiternas stallning inte absol ut ny. Faktum &r att den
metod som bygger pa sk. hybridisering av karn-
DNA och som anvandes av Sibley och Ahlquist i
deras storarevision av fagel systematiken ocksd an-
tydde en relativt ndra relation mellan ratiterna och
honsfaglar (daremot inget om téttingarnas unika
ensamhet). De hade dock sjdva svart att acceptera
resultatet och behdll den &@dre grupperingen.

Strutsfaglarnasférmodade neoteni &r en synnerli-
gen spannande historia. Neoteni innebér att en orga-
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nism blir kdnsmogen pa ett juvenilt stadium, ett
fenomen som & vakant hos en del groddjur. Det
hela styrs av skoldkortelhormonerna som paverkar
kroppensmenintekonsorganensdldrande. De sena-
rekan alltsautvecklas normalt medan kroppen stan-
nar paett ungstadium. Motsatsen forekommer ock-
<4, fortida ldrande utan kénsmognad, vilket & en
alvarlig sukdom. Anna redovisar experiment med
starar som argument for ratiternas neoteni. Starung-
ar som fick skoldkorteln borttagen stannade i ut-
vecklingen och visade en |ang rad egenskaper som
liknar de som finns hos strutsfaglarna, bl.a. nedsatt
inlarningsforméaga. Och hér finner Annaforklaring-
en till varfor strutsarna & sd dummal De & helt
enkelt nyfiknabarn som exempelvisintekanlérasig
skilja pa mat och annat; de svéljer i sin enfald lika
garnadamskor och tandstift som kulinariskanyttig-
heter!

Om vi accepterar att téttingarna utvecklades un-
der krita for minst 120 miljoner &r sedan, maste vi
forklaravarfor detintefinnsnégratéttingfossil 1ang-
re tillbaka an for knappt 30 miljoner & sedan,
samtidigt som det finnsrikligt med fossil frén denna
tid av andra smé& och |&tforstrda arter som kungs-
fiskare och seglare. Téttingarna maste alltsa ha sak-
nats. Men lagren dér dessa (och de flesta andra)
fégelfossil patréffatsligger allapanorrahalvklotet.
Om téttingarna & si gamla som DNA-studierna
visar, maste de darfor ha utvecklats pa sodra halv-
klotet. Ochnyligen har man ocksahittat tattingfossil
i Australien fran eocen, 6ver 50 miljoner & gamla,
d.v.s. mer an 20 miljoner & &drean ndgot téttingfos-
sil frén norrahalvklotet. Till dettakommer enannan
omstandighet. Allade téttinggrupper som betraktas
som primitiva och dlderdomliga, t.ex. nyazeeland-
ska smygar, australiska snarfaglar och lyrfaglar,
sydamerikanska tapakuler och sydostasiatiska och
afrikanskabredn&bbar och pittor, finnsbarapasodra
halvklotet. Sdhar har det gétt till enligt AnnaHarlid.
Vid krittidens borjan for 135 miljoner &r sedan var
nordkontinenten skild fran den sammanhéngande
sydkontinenten av Tetyshavet. Det var vid dennatid
som tattingarna bérjade utvecklas pa sydkontinen-
ten. Under oligocen for 40-30 miljoner & sedan
kom den australiskalandmassan i kontakt med den
eurasi atiska, sedan den separeratsfranden antarktis-
kaoch drivit norrut. Nu spred sig téttingarna explo-
sionsartad ver heladen nordligalandmassan. Detta
ar forovrigt endaséttet att forklaraden plotsligaoch
snabba” artbildingen” som denordligafossilen upp-
visar. Det var altsdingen snabb artbildning, utan en
invasion av en redan artbildad t&ttingfauna, som nu
snabbt konkurrerade ut de ekologiskt liknande arter
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som fanns tidigare. | Sydamerika kunde de &dre
téttingformerna daremot dverleva med stor artrike-
dom, eftersom kontakten med nordkontinenten inte
etablerades forrén med Panamanasets uppkomst for
5-3 miljoner &r sedan.

Dennaavhandling & nog en av de "hetaste” som
kommit pabralange, ochinte barainomsitt falt. De
flestaavhandlingar &r ju vanligen inte sérskilt krea-
tivaeller upphetsande, utan mera resultat av tréget
forfinande av en etablerad kunskap. Men AnnaHar-
lids avhandling kommer att bli utgangspunkt for
mycket nytankande och ny forskning. Anna Hérlid
definierar §av de mest aktuellafragorna. Finns det
nu levande fagelordningar som har dnnu tidigare
rétter &n téttingarna?Vilkaordningar &r téttingarnas
narmaste sl &ktingar bland évrigaordningar?Hur ser
dedjuparesaktskapsforhallandenaut inomtattinga-
rna? Kommer analyser baserade pa vanligt DNA
frén cellkarnorna att ge samma resultat som DNA
fran mitokondrierna? Men en avhandling med s&
revolutionerande resultat som Annas, & givetvis
ocksa provokativ och resultaten kommer att méta
mycken kritik och granskning. Sérskilt spdnnande
blir det naturligtvis att folja resultaten fran nya
fossilfynd av téttingar pa sydkontinenterna och da-
teringarna av dessa.

Diskussionsavsnittet avsiutas med att Anna tar
tillbakafunderingarnakring strutsfglarnas dumhet
och konstaterar att de faktiskt inte als & nagra
ynkliga, missanpassade, forvuxnakycklingar. Tvért-
om har de framgéngsrikt 6verlevt flertalet organis-
mer som utvecklats pajorden. Men jag undrar anda,
ty generellt sett har neoteni i nteframstétt som nagon
meraframgangsrik strategi i utvecklingshistorien, i
vart fall inte bland de hégre djuren. Savida inte,
forstass, manniskan & en neoten varelse, vilket
foreslagits, fast da med argumentet att den nakna
apans nyfikenhet och kreativitet & ett neotent drag
av positiv natur, som skiljer henne frén de for tidigt
seniliserade dvriga aporna.

Avslutningsviskan jag inte [&tabli att ge en rejal
eloge for avhandlingens inledning. Den & egentli-
gen inte ndgon nodvandig del av sjdvaavhandling-
en, men daremot en suveréan sammanfattning av de
viktigaste handelsernai utforskningen av fagelsys-
tematiken, ominteandafranAristotelessddock fran
Linné och framét, plus det elementdraste om mito-
kondriernas DNA och analysmetoderna. En hogst
njutbar och larorik foérelasning for vem som helst!

SOREN SVENSSON
Ekologiska institutionen,
Lunds universitet
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