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Capri Bird Observatory — 50 years

Editorial

The Swedish Ornithological Society, Ottenby Bird Observatory, and the editors of Ornis Svecica are
proud to present this special issue, containing a number of commissioned papers intended to reflect
the many aspects of migration research conducted at the Capri Bird Observatory during fifty years.
We thank Christian Hjort, who currently is responsible for the work at Capri, on behalf of the Ottenby
Bird Observatory. Thanks to his dedicated work, it became possible to publish this issue as a part of the
celebrations to take place in connection with the Carpri Bird Observatory’s fiftieth anniversary in May,
2006. We also thank the authors who have summarized their own work or reviewed different aspects of
Mediterranean bird migration. A special thank goes to Levente Erdeds, who contributed a most enter-
taining and thoughtprovoking essay as an introduction.
Soren Svensson, Editor-in-chief, Ornis Svecica
Ake Lindstrém, President, Ottenby Bird Observatory

Preface

This special issue of Ornis Svecica celebrates the 50th anniversary of Capri Bird Observatory in south-
ern Italy. The observatory, housed in the old Castello Barbarossa on its cliff-top some 400 m above the
Bay of Naples, combines an optimal scientific location with a pleasant environment for the working
ornithologists! Starting as a Swedish venture in the 1950s, it is now since long run jointly by Italian and
Swedish scientists, representing the Italian Ringing Centre in Bologna and the Ottenby Bird Observatory
in Sweden.

The papers presented here sketch the history of the bird observatory and present results of special stu-
dies carried out in recent years. Some also make use of the long sequence of observations available from
Capri — one of the longest from the whole Mediterranean area. To this comes an overview of the long-
time and large-scale Italian “small-islands™ PPI (Progetto Piccole Isole) project on migratory birds, in
which work on Capri have played an important role. There is also an overview of Swedish bird migration
work in the eastern Mediterranean. The whole issue begins with a literary contemplation on birds and
the frailty of life and nature, written by Levente Erdeds, a long-time curator of Villa San Michele, on the
grounds of which the bird observatory is situated.

Villa San Michele, once built by the famous Swedish medical doctor and philanthropist Axel Munthe,
was at his death in 1949 donated to the Swedish state. It is since then a center for Swedish-Italian cul-
tural integration, a place of inspiration for countless Swedish writers, artists, composers, etc. The bird
observatory was founded by Carl Edelstam and colleagues in 1956, after an invitation made by the then
curator of Villa San Michele Josef Oliv. The Swedish part of the work was rejuvenated in the mid-1980s
by Jan Pettersson, then head of Ottenby Bird Observatory. A very large number of ornithologists have
worked there through the years, too many to be mentioned here, but a good number of them, Swedish as
well as Italian, are found as authors of the papers in this special issue.

Our very special thanks for all these fruitful years must go to the San Michele Foundation in Stock-
holm and to Villa San Michele with its competent, helpful, generous and pleasant staff — with its curators
from Josef Oliv, as mentioned above, to our present host Peter Cottino.

Christian Hjort



Inledande beriattelse av Levende A. S. Erdeos

Levente Andras Sandor Erdeds foddes 1 Budapest och kom till Sverige som 21-aring ar 1956. Han tog
arkitektexamen vid Chalmers tekniska hogskola i Goteborg. Var yrkesverksam i den staden och i dess
omnejd i tolv ar. Efter erhallandet av arkitektstipendiet vid Svenska Institutet i Rom blev hans pabygg-
nadsstudier forlagda till Italien, dit han aterkom 1975 for att tillsammans med Romfédda makan Maria
Luigia under tjugo ar forestd Axel Munthes San Michele pa Capri. For den berémda villan skapade
han, i samarbete med professor Jan Wallinder, fagelpaviljongen Olivetum. Sedan 1995 dgnar han sig at
forfattarskap. Han har publicerat foljande bocker med Capriteman: Josef Oliv pd vig till San Michele
(i samarbete med Enrico Gargiulo), Arte Tipografica, Neapel 1995; Axel Munthes San Michele — en il-
lustrerad vigledning, Stiftelsen San Michel, Capri 1997 (utgiven pa fem sprak); Boken om Axel Munthes
San Michele — hundra dr ur Capris historia, Carlssons Forlag, Stockholm 1998 (engelsk upplaga plane-
rats utkomma 2006) samt Mdnniskor i azurbldtt landskap — folk, miljoer, arkitektur pa Capri, Carlssons
Forlag, Stockholm 2002.

Levente Andras Sandor Erdeds was born in Budapest and came to Sweden in 1956, 21 years old. He
got his degree as an architect at Chalmers university in Géteborg, in which town he then worked for
some years, whereafter he pursued special studies in Rome. From 1975 until their retirement in 1995 he
and his wife Maria Luigia were in charge of the Swedish cultural institution Villa San Michele on Capri.
He also projected (in collaboration with professor Jan Wallinder) the "Olivetum" garden pavillion for
ornithological exhibition purposes. Still living on the island, he nowadays is an author, having written
several books about Capri and Villa San Michele, whose monography in English version titled "Axel
Munthe's Villa in the Capri Sun" will be published in 2006.

Paul Klee (1879-1940): Die Zwitscher-Maschine (Twittering Machine), 1922.

Museum of Modern Art, New York. © 2005, Digital Image, The Museum of Modern Art, New York/Scala, Florence,
and Paul Klee/BUS. Watercolor, and pen and ink on oil transfer drawing on paper, mounted on cardboard; comp. sheet
41.3x30.5 cm, mount sheet 63.8x48.1 cm.
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En barock historia
A baroque tale

LEVENTE A. S. ERDEOS

Mitt forsta méte med Die Zwitscher-Maschine dgde rum pa en stor Paul Klee-utstéllning i Bern. Bland
en imponerande méngd tavlor fanns det manga som tilltalade mig, béttre sagt talade till mig, men i tu-
multet uppfattade jag inte denna bilds energiska kvittrande riktigt klart. Jag blev varse det forst nér jag,
aterkommen till Capri, tog fram utstéllningskatalogen fran vars omslag Klees faglar hogljutt tilldrog sig
min uppméirksamhet. Ur bildens linjer och féarger brét en angestfull melodi emot mig, i ojamn takt. Det
var ett svardechiffrerbart budskap som konstnérens diaboliska mekanism ville formedla. Och det ar just
detta som denna berittelse om faglar och méinniskor tagit vara pa.

My first encounter with Die Zwitscher-Maschine took place at a Paul Klee memorial exhibition in Bern.
Among an impressive amount of paintings there were many that appeared attractive to me, that is they
attracted my attention, but initially this particular picture’s energetic twittering did not come through
clear enough! I realized this only when, back on Capri, I looked through the exhibition catalogue again,
from the cover of which Klee's birds loudly attracted my attention! From lines and colours of the picture
a melody of agony emanated, a message difficult to interpret which the painter’s diabolic machine wan-

ted to tell. And this is what the present tale of birds and men is all about.
Levente A. S. Erdeds

Foreliggande allegoriska berittelse ingar i en dnnu icke publicerad volym vars tema dr Capri och det
motsdgelsefulla forhallandet mellan Capris tva ansikten. Pa denna poesins och legendernas 6 finner man
nidmligen naturens skonhet och harmoni i en fredlig men spanningsladdad samlevnad med den ohejdade
materialismens och det sa ofta bedrégliga framstegets anda. Tills balansen mellan dem rubbas...

Berittelsens hjéltar dr dels en aldrig herre, dels nagra faglar som lever i tradgarden nedanfor hans
ensligt beldgna hus vid foten av Monte Solaro. Han verkar 4ga magiska krafter med vars hjélp faglarna
lar sig sjunga i kor pa hans pianoackompanjemang. En allt stérre publik samlas for att bevittna detta un-
der. Men idyllen bryts, dd omradet nedanfor huset blir féoremal for en spekulativ exploatering. Faglarna
tvingas ldmna sitt hem.

Koren dterupptar efter ett tag sin musikaliska verksamhet men ingenting &r ldngre som det var forut.

Aven den gamle herrens sista forsdk att anpassa sig till den nya tiden misslyckas.
This allegoric tale will be part of a not yet published volume, on the theme of the island of Capri in Italy
and on the contradicting relationship between its two faces. On this island of poetry and legends one
finds the beatuy of nature in a peaceful but tensive coexistence with materialism and the all too often
illusive spirit of progress. Until the balance between them is upset...

The heroes of the tale are an elderly man and some birds which live in the garden by his isolated house
below Monte Solaro. He seems to possess magic powers, which help the birds to sing in chorus to the
ackompaniment of his piano. Larger and larger crowds of people gather to witness the wonder. But the
idyllic situation is disrupted when the area below the house is exploited for building purposes and the
birds forced to leave their homes.

The choir reassembles after some time, but nothing is like before, and also the old man’s last and ra-
dical attempt to adapt to the new times becomes a failure!

Levente A. S. Erdeds
Via G. Orlandi 17, I-80071 Anacapri, ITALIA



Forr i1 tiden radde det god grannsdmja mellan husen pa Capri. De tillhérde ju en och
samma stora familj. Ddr stod svagrar och kusiner i rad och lapade solen eller krop
thop 1 en klunga for att skydda varandra frdn de hdrda vindarna. Alla hyste stor res-
pekt for en avldgsen sldkting som stod lite grann for sig sjalv hogt uppe i en enslig
backe. De tyckte att den individen var sa praktfull och forndmlig. I sjdlva verket var
den lanthus for en patricierfamilj, alltsa nagot storre och finare dn de andra. Den
langa fasaden, uppford i en enkel men vérdig barockstil, bar pannan hogt for att
béttre kunna se ut 6ver Neapelbukten.

Men med aren borjade framlingar blanda sig in 1 husgrupperna. I sin Pompeji-réda
skrud lyste de som vilsekomna paradisfaglar mitt bland sina vitmenade eller varm-
gri-rappade grannar. Aven klippuddarna blev ockuperade av skrytsamma individer.
Till och med 1 Capris grona mantel borjade konstiga utvixter sticka upp huvudet.

Lanthuset hogt uppe i1 backen har visst ocksd fétt grannar frin hoger och vin-
ster, men ginsten bakom byggnaden fargade dnnu berget gult dnda upp till kronet.
Nedanfor barockfasaden 1&g ett stycke gronsaksland. Omgivna av en priktig lund
mognade vindruva och frukt i fred. Hus och tridgard utévade en beundransvirt
harmonisk véxelverkan péd varandra. Det ena passade till den andra som handsken
passar till handen. Det ena var lika otdnkbart utan den andra som yin utan yang. De
sa att sdga holl varandra i jamvikt som skélar pa en guldsmeds vég. Ett guldkorn for
mycket pd den ena sidan, en karat for litet pa den andra skulle rubba balansen.

Husets sista invanare, en diplomat som efter tjinstedren, trott och ensam, dra-
git sig tillbaka hit, titulerades “Excellensen” av dborna, fast manga trodde att han
egentligen var en trollkarl. Han var gidnglig och tird. Han bar guldbdgade glasogon
och odlade ett kortklippt vitt skigg. Ett sddant utseende passade in i denna historia
alldeles perfekt — néra nog rent trivialt. Fast kanske skulle historien inte bli tillrick-
ligt otrolig utan dessa detaljer.

Excellensen stod ofta pa 6vervaningens lilla balkong och tittade ned pa gronsaks-
landet, precis som forr i tiden présten 1 en barockkyrka blickade fran predikstolen
ned 6ver forsamlingen. Darnere pagick en idog verksamhet. Tradgéardskarlen arbe-
tade halvnaken. Han var kort och krokig och brun som en knotig rot utvuxen direkt
ur marken. Som om en tridgérdsdvérg hade klitt av sig for att ta itu med géroma-
len. Tiden var inne for att plantera broccolin och trddgardskarlen hackade spikraka
faror 1 den rodbruna jorden for att sedan, en efter en, sticka ner plantorna pa jimna
avstand fran varandra. Han var en mistare pd att gora detta. Excellensen tyckte att
synen var sa vacker. Han blundade och forestillde gronsakslandet som ett paradfilt.
Trupperna stod 1 storsta ordning. De bar for det mesta gron mundering, bara toma-
terna glanste rott likt husarer 1 paraduniform. Kronértskockorna med sina spetsiga
blad var infanteriet som forsvarade de spdda huvudena med utatriktade bajonetter.
Vinstockarna liknade statliga lansidrer och frukttrdden verkade beridna officerare
som hojde sig 6ver miangden av meniga.



Plotsligt hordes flygvapnet komma! Han 6ppnade 6gonen och sdg en massa faglar
som landade ldngs den upphackade jordfiran i forhoppningen om att finna en och
annan godbit bland utgravda larver och maskar. Excellensen kdnde igen varenda en
ur folket med de mangfiargade fjddrarna. De hade ndmligen satt bo 1 den omgivande
lunden och deras glada laten livade upp hela trakten. De var “hans” faglar. Be-
kantskapen gick tillbaka till tiden ndr den pensionerade diplomaten en virdag hade
installerat sig 1 huset med sin flygel och borjade spela Mozart, Schubert, Chopin och
alla de andra dlskade kompositorerna. Plotsligt sdg han figlar skockas utanfor det
Oppna fonstret. De lockades dit av de underbara tonerna och satt tysta och lyssnade.
Det drojde inte lange forrdn Excellensen overraskades med att kénna igen de odod-
liga melodierna som strommade emot honom ur buskaget. Faglarna efterapade hans
pianospel med varierande sdrart enligt vad deras strupe formadde att dstadkomma.

Varje fagelart har ju sitt eget sétt att sjunga Ave Maria pa och Excellensen lycka-
des sd& sméaningom tdmja figlarna till den grad att de villigt tog sdnglektioner hos
honom. Nista steget var att samstdmma koltrastarna med tradgérdssdngarna, som-
margyllingarna, turturduvorna och med alla de andra sdngfaglarna — inklusive de
opunktliga gokarna som hade svart med att halla sin stimma 1 takt med ackorderna.
Men hir kom Excellensens fangslande personlighet fram. Han blev hogt dlskad av
fdglarna. De lydde honom liksom i trans. Det rickte att han 6ppnade musikrummets
fonster eller steg ut pa den lilla balkongen. Nér hans glasdgon blankte i solljuset kom
hela skaran fran lunden och satte sig nedanfor barockfasaden. Vid det laget anvinde
han taktpinne att dirigera fagelkéren med. Folk stod pa gatan med 6ppen mun och
lyssnade pa Chopins bagateller. Médnniskorna hade aldrig hort dem transkriberade
pé det viset. Nyheten om undret hade spritt sig och det uppstod en verklig vallfart
till det forut sa ensligt beldgna huset.

Excellensen, som sokte ensamhet och accepterade enbart faglarnas sillskap, blev
orolig. Han sdg att den underbara harmonin mellan sitt hus och det lilla Eden fram-
for holl pa att brytas upp. Just da intrdaffade det nagonting som stjilpte sakernas ord-
ning. En morgon avbréts kdrens 6vning av ljudet av en motorsag. Efter en kort stund
stod pa lundens plats bara nagra lemlastade trdd kvar. Grenarna och buskarna med
fagelbon lades pa hog och briandes. Detta skoningslosa dad kallades “rengoring” och
sades vara en nodvandig dtgiard mot vissa mindre preciserade rattor. Dessa anonyma
forovare av allehanda brott hade tydligen visat sig overallt pA 6n med grundliga
“rengoringar” 1 vegetationen som foljd.

Excellensen stingde balkongdorren och laste locket pa sin flygel. Han sdnde Mo-
zart och hans kollegor i exil. Faglarna, nistan lamslagna av sorgen 6ver forlusten
av sina hem och familjer, flog ivig. Tystnaden blev fullstindig kring huset. Hosten
kom och gick. Vintern var hird och till synes &dndlds. Det fétal trdd som ridddade
sig 1 lunden stod med nakna grenar strackta mot himlen som stumma vittnen till en
massaker. Nar ingen lingre vagade tro att varen skulle komma, stack nagra cykla-
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men forsiktigt ut huvudet ur marken. S& smaningom kunde man se ett par férsynta
ljusgrona blad pé tradgrenarna ocksa. Flyttfaglar sags flyga forbi i nordlig riktning,
men de fatal farska blad pd den gamla lundens plats férmadde inte att locka dem
till sig.

Plotsligt blankte Excellensen guldbagade glasdgon till pa den lilla balkongen. Den
gamle herren var blekare och rynkigare 1 ansiktet dn ndgonsin forut. Hans skdgg var
ovérdat. Det syntes att han efter illdddet mot hans fagelvinner hade upplevt manga
somnldsa natter. Nu stod han stilla en stund, varefter han ldngsamt lyfte sin takt-
pinne 1 luften. Han drojde ett tag innan han modfillt sankte sin arm. Men 1 samma
Ogonblick avbrdts tystnaden av hundratals vingars sus. Lundens alla gamla invanare
infann sig nedanfor barockfasaden! Som pa befallning, aterkom de till sin vdn och
korledare. Men deras katastrofdrabbade hem var obeboeliga. Excellensen atertog
6vningarna och faglarna kom tillbaka vid varje tillfdlle men flog direfter ivag till
okind ort.

Varsolen lockade ut dven trddgardskarlen som bekymrat kisade upp mot ett Monte
Solaro héljt 1 dimma. Han var forsenad med sysslorna, eftersom lundens forstorelse
hade Oppnat fri vidg at vindarna 6ver gronsakslandet. Frukttrdden maste kraftigt
beskdras 1 god tid fore blomningen, marken méste snarast sdttas i ordning for ny-
plantering. Men han tyckte att det var ensligt utan figlarna. Den gode Excellensen
aség allt detta med sorg i hjdrtat och beslot att hélla en varkonsert.

Forberedelserna var febrila da Pdskhelgen det aret intrdffade véldigt tidigt. Kor-
medlemmarna flog fram och tillbaka 1 skytteltrafik. Tradgérdskarlen i1 sin gliadje
planterade genast tre vita liljor i1 ett horn av gronsakslandet som tacksédgelse 4t Ma-
donnan som stod i sin nisch under den lilla balkongen.

Den stora dagen kom snabbare #n vintat. Ahdrarna tringdes pa den smala gingen
mellan barockfasaden och tridgarden. Spanning darrade i luften. Det hordes ett sus
ndr Excellensen steg ut pa balkongen. Hans glasdgon bldnkte nér han tittade ner och
1t sin blick vila pa faglarna som satt stilla pa lundens nakna grenar. Han lyfte och
siankte taktpinnen. Faglarna borjade sjunga — forst litet osidkert, sedan med vixande
inlevelse. Men under den ldnga franvaron frdn lunden hade de glomt bort fardighe-
terna som gjorde dem till en samspelt orkester. De f6ll tillbaka till sina invanda liten
vilka var for sig var sa vackra men nu saknade samordning. Foga liknade de ett mu-
sikverk. Den oregerliga goken har dter kommit 1 otakt med melodin. Néktergalen,
som ju alltid varit en diva, ville till varje pris sjunga solo men missade helt sin aria.
Faglarna blev sa forbryllade att de borjade sjunga falskt! Till rdga pa allt glomde
de bort att hélla ett 6ga pa Excellensen gester, varpa ett fullstindigt kaos uppstod.
Ahérarna skrattade och somliga borjade bua. Fiaskot var fullstindigt. Nir ett elakt
dimmoln sénkte sig ner frin Monte Solaro, upphdrde ocksa Excellensens guldba-
gade glasogon att blinka och han ldmnade balkongen utan att yttra ett ord. Det var
det sista tillfallet han visade sig utanfor huset. Hadanefter forblev musikrummets
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fonster stangt och inte heller flygeln 6ppnades mer. De Gvergivna figlarna atergick
att vara helt vanliga fjdderfin, fast de var mindre lyckliga én forut.

Men det drojde inte linge, da tunga maskiners ljud ndrmade sig mot tridgarden.
Gravskopor brot sig in 1 gronsakslandet och deras gapande kaftar angrep gronsaks-
armén. De tappra soldaternas motstand var forgives. Vem vet om inte den gamle
tradgardskarlen troddes vara bara en krokig vinranka och foll offer for angriparna.
Till och med frukttrdden-officerarna knécktes och revs ut ur jorden. Sist kom turen
till de vita liljorna som skrek till ndr deras sproda stammar slets itu. Snart borjade
maskinsdgar vdsnas och lundens kvarstdende trdad foll. Framat kvillen ldmnades
slagfiltet 6de och bart. Marken lag dodligt sarad av bandhjulen. Den roda jorden
liksom blodde i den nedgaende solens ljus.

Dagen dérpa aterkom gravskoporna med sina hungriga kiftar och borjade svélja
jorden. De tillfredsstilldes inte forrdn gronsakslandets mark var bortskrapad si att
man djupt nere kunde se den nakna berggrunden. Kvickt restes ett tak dver schak-
tet. Hade Excellensen tittat ned frin sin balkong, hade han kunnat se korrugerad
plat med inslag av korrugerade plastskivor som av nidgon anledning holls fast med
ett antal uttjinta motorcykelhjul. Det drojde inte linge da inhdgnad restes kring
tomten. Den bestod av plankverk som i vissa avsnitt omvéxlades av vassmattor. In-
stoppade mellan dessa kunde man ocksa beskdda en intrigerande lokal ingrediens:
sdangbottnar med utmattade stalfjadrar. Men denna gangen anvindes de i en sddan
hapnadsvickande mangd, att det maste nog ha behdvts minst ett dussin personer
med sidrskilt oroliga nétter att producera dem.

Nér dessa forberedelser var slutférda, tog maskinborrarna over arbetet. I tre ma-
naders tid holl de pa att under 6ronbeddvande ljud gnaga sig in i1 berggrunden. Ex-
cellensen stoppade huvudet i sina kuddar men kunde inte undvika borrarnas pene-
trerande effekt. Hela huset skakade och sd smaningom borjade murarna vibrera.
Sprickor visade sig 1 viagg och tak. Jerikos murar forstordes av trumpetstotar. Har
holl det pa att hinda samma sak, fast under mindre musikaliska forhallanden. Ex-
cellensen var nédra att ge upp och ldmna sitt hem, da borrarna plotsligt upphorde att
vésnas och sjdlva byggarbetet paborjades.

Ett betongskelett vixte ut ur marken, varefter en lyftkran satte fortillverkade bygg-
nadselement in i deras uttinkta platser. Helgjutna kolonner, balustrader och voluter
prydde huset. Timpanon kronte ingdngen. Till och med en hel liten kupol monterades
in 1 taket. Fasaden berikades med stuckatur i form av blomsterkransar och snéckor.
Sedan sprutade man chokladbrun och citrongul farg pa byggnaden som dolde fo-
garna mellan elementen. Orangefirgade keramikplattor och aluminiumfénster med
glas 1 livliga kulorer kompletterade verket. Denna stil kallades “Commercial Ba-
roque” och dess hemland var Kalifornien. Parken kring den nya barockbyggnaden
bestod av tre jattekaktusar och ett palmtrad vilka nattetid belystes av strélkastare.

Nu sag Excellensens spruckna hus med sin lilla balkong ut som en fattig kusin till
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det nya arkitektoniska miraklet. Kontrasten blev fullstindig nér det nya barockpa-
latset Oppnade sina portar for ungdom frén nér och fjarran. Anlidggningen stilldes
1 samhéllets tjdnst. Den avsag tillfredsstédlla den nya generationens behov av mu-
sik och samvaro. Den fungerade ndmligen som diskotek. Dunkande rytmer i takt
med apornas snabba hjértslag och tidigare aldrig horda, 6ronsmartande ljudeffekter
strommade ut ur ndjespalatset. Nagon pojkvasker eller jénta, benimnda rockséng-
are, forsokte med mikrofon i1 handen dverrdsta ljudvallen men hade inte den ratta
stimman till ett sddant foretag. Excellensens tysta hus kom ater i gungning tack
vare den heavy metal rock som den nya grannen producerade nétterna igenom.

Excellensen 1dg somnlds och utmattad. Skégget var i oordning och det hade bildats
roda ringar kring 6gonen. Hans varld hade stortat. Han hade 6verlevt flera historiska
epoker vilka ldmnat honom som ensligt vittne, oférmdgen att befatta sig med de
senaste tidernas anda. De som en gdng omgav honom var nu borta. Och han som
efter ett intensivt liv och leverne funnit att hans enda trogna och uppriktiga vénner
varit och forblivit Haydn, Mozart, Beethoven och Franz Liszt, fick pa grund av de
dramatiska hiandelserna se sig 6vergiven till och med av dem. Hans andra stora trost
var musikstunderna med faglarna fran lunden nedanfér hans gamla hus. Men dven
denna lyckliga tid hade tagit slut.

Excellensen insdg att han inte hade ndgot mer att forlora och han tog ett avgorande
beslut. Forst rakade han av sig skidgget, darefter sminkade han sig noga sa att han
verkade riktigt frasch. Kinderna fick en latt rodaktig nyans, 6gonen hade maskara.
Darefter ersatte han sina guldbiagade glasogon med kontaktlinser. En peruk gav ho-
nom ett &nnu ungdomligare utseende. Slutligen satte han pa sig en atsittande skinn-
jacka och ett par smérutiga byxor.

Han blev genast anstélld som disc-jockey pé diskoteket. Nu var Excellensen sdker
pa att lyckas i sitt nya engagemang. Han hade under sina hundra ar i diplomatins
tjénst blivit van vid triumferna av sin charm, spiritualitet, klokhet och djdrvhet men
framforallt av sitt betagande pianospel. Hans eleganta sitt att rora sig, kli sig och
hans konversationsteknik var vida beromda. Det var han som flydde pa karnevals-
natten i Venedig med en contessa utkladd till herdeflicka genom palatsets balkong
utefter Canal Grande medan gondolidren holl sin oljelykta hogt. Den underskona
dottern till maharadjan tittade lange pa honom med sina sammetsdgon och viskade
lagt under en tigerjakt nér deras axlar rakade nudda varandra uppe 1 korgen pa ele-
fantryggen. Han satte hotellgdsterna i feber pa Raffles 1 Singapore nér han i sin vita
smoking satt sig till flygeln och latit Manskenssonaten klinga ut i sommarnatten.
Det var ocksa han som rdddade Centralafrika nir han lyckades skapa fred i det blo-
diga inbordeskriget genom att arrangera dktenskap mellan stamhdvdingarnas soner
och dottrar. Arkeologiska séllskapets medlemmar i Peru reste sig och appladerade
honom f6r hans sensationella fynd av inka-skatter. Hans briljanta spel i hdstpolo pa
afganska hogplatan var linge ett kirt samtalsimne bland sportens entusiaster. Han
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var uppskattad organisatdr av prinsessbrollop virlden runt. Men han var pa plats
ocksa ndr det gillde att hjilpa de katastrofdrabbade, att skydda politiska flyktingar,
att hemligt stodja frihetskdmpar. Den tiden beundrade hela viarlden honom for hans
stora engagemang for de fattiga och fortryckta. Efter en ldng karridr organiserade
han sin avskedsfest pa Sydpolen som enligt alla inbjudna var det arhundradets ori-
ginellaste tillstdllning.

Nu var han redo att gora ett sista forsok att pd nytt befinna sig i intressets centrum.
Han gjorde en sirdeles lyckad debut som disc-jockey. Stimningen pa diskoteksdan-
sen nddde sin hojdpunkt, ndr han under rosafédrgat och violett stralkastarljus valde
och kommenterade skivorna, nar han skickligt skotte ljudstyrkan och specialeffek-
terna. Han blev genast populér hos det ungdomliga klientelet och stillets go-go girl
visade tydliga tecken pd att hon redan forélskat sig i honom. Excellensen hade for
avsikt att, nér allt dntligen tystnar, bjuda in ungdomarna i sitt hem och bekanta dem
med de ododliga tonerna av sina gamla vinner Mozart, Schubert, Beethoven och de
andra. Han rdknade med att hans pianospel skulle oemotstdndligt lugna ned disko-
teksfolkets upprivna nerver och gripa deras sinnen. Det skulle bli musikterapi satt 1
praktik innan de forsta solstralarna skulle hinna férgylla Monte Solaros topp.

Annu var natten djup och mérkret utanfér barockpalatset var titt, nir diskobesd-
karna efter en rokpaus fann Excellensen sitta framétlutad med huvudet vilande pé
disc-jockeyns tangentbord. De gront och gult pulserande stralkastarna belyste hans
ansikte pa vilket sminken borjade 16sa upp sig. Under den roda fargen var kinderna
kritvita. Den rufsiga peruken hade lossnat och blottat hans silvergrda har. Det var
klart att den gamles hjarta inte orkat med anstrdngningen. Alla stod som slagna
kring honom och go-go dansosen strok bort tvé stora och dkta tarar ur 6gonen.

Anteckningar

Excellensen har ofta forvixlats med dr. Axel Munthe. Det ar klart att manga mén-
niskor gar omkring utan vetskap om sitt alter ego. Kan dubierna skingras om man
konstaterar, att den svenske ldkarens levnadsdata inte 6verensstimmer med hjéltens
i denna historia? Eller var de eventuellt avldgsna sldktingar till varandra?

Forskarna dr oeniga om var Excellensens hus finns. Det ar inte att vara forvanad
over. Vilseledda av nya arkitektoniska attraktioner, kastar de pa sin hgjd bara en
forstrodd blick pa huset som forresten verkar vilja gbmma sig pa huk bakom nagra
buskar.
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Capri Bird Observatory — a brief historical overview

Capri Fagelstation — en kort historisk oéverblick

CHRISTIAN HJORT

The Capri Bird Observatory is situated in Castello
Barbarossa, an old fortification overlooking the Bay
of Naples in southwestern Italy. The observatory was
founded in 1956 by the Swedish Ornithological Society
in cooperation with Villa San Michele. Until the mid-
1980s it was entirely a Swedish venture, whereafter
also Italian ornithologists joined, first the LIPU bird
protection organization, later the ringing center in Bo-
logna through its Piccole Isole project. The aim was to
study bird migration between winter quarters in tropi-
cal Africa and breeding areas around the Baltic Sea.The
main concern has been spring migration, when many
birds make landfall on the island after having crossed

Abstract

the Mediterranean. But work has also been done in au-
tumns, and in later years even in winters. To the general
study of bird migration, including ringing and the sam-
pling of various biometric and phenological parameters,
have been added more specialized studies, like visual
observations of raptor migration, experiments on bird
orientation, and sampling for the study of bird-born dis-
eases. Recently, studies of butterfly migration have been
added to the agenda.

Christian Hjort, Hessle, Munkarp,
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Introduction

The Capri Bird Observatory (Figure 1) is situated
at 40°33'N, 14°15'E, 400 m above sea-level on a
cliff-top overlooking the Bay of Naples, in south-
western Italy. It is located in Castello Barbarossa,
a small (c. 70x70 m) fortification, originally dat-
ing from the 10th or 11th century but later named
after the 16th century corsair Keir-ed-Din, better
known as ”Barbarossa”. The hill on top of which
the castello lies was bought by the Swedish physi-
cian Dr. Axel Munthe (Figure 2) and incorporated
into his Villa San Michele complex, primarily to
protect the bird life in the immediate surround-
ings. The story of that purchase, as well as the
whole Villa San Michele story, is told in Munthe’s
classic book "The Story of San Michele” (1929),
translated into some 50 different languages. When
Axel Munthe died in 1949, Villa San Michele was
donated to the Swedish state, to act as a place for
cultural interchange between Sweden and Italy.
Munthe had been so influential and so engaged
in the protection of birds and other animals that
he got the Mussolini government to prohibit hunt-
ing on Capri — but it was reintroduced in 1945,

when the fascists were gone. However, proceed-
ing in Munthe’s spirit, Josef Oliv, the first curator
of Villa San Michele, asked the Swedish Ornitho-
logical Society if they might be interested in doing
research on Capri. Thus, in 1950 the young scien-
tist Carl Edelstam was sent to Capri on a reconais-
sance mission. Some years before he had been one
of the co-founders of Ottenby Bird Observatory
in Sweden, a project to which Axel Munthe had
contributed financially. Edelstam’s verdict was
positive and it was decided to create a small Swed-
ish bird observatory on Capri, located in Castello
Barbarossa. Much assistance in this initial process
was given by Professor Augusto Toschi from Bo-
logna, who helped the Swedes through the Italian
bureaucracy, to get permission for trapping birds
without paying hunting-taxes, etc.

Work started in 1956, with ringing that year tak-
ing place from 26 March through 24 May. It had
originally been the intention to do the trapping
near the lighthouse (Faro) on the southwestern
part of the island, but for logistic reasons that plan
was abandoned. The ringing has since been car-
ried out in and around Castello Barbarossa itself,
using mistnets of various types, originally intro-
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Figure 1. Castello Barbarossa on its cliff-top, housing Capri Bird Observatory and overlooking the Bay of Naples. (Photo:
Boris Engstrom, 1960).
Castello Barbarossa med Capri Fagelstation, verblickande Neapelbukten.

duced there by Dr. A. Schifferli, then head of the
Swiss Ornithological Institute at Sempach.

The full story of the creation of the Capri Bird
Observatory and of its first six working years and
the results from them was told by Carl Edelstam
and his pioneer colleagues in 1963, in a paper in
the Swedish Ornithological Society’s journal Var
Fagelvdirld (Edelstam et al. 1963). More recently,
three popular accounts in Swedish have been pub-
lished by Engstrom (2000) and Edelstam (2005)
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on the early years, and by the present author (Hjort
2000) on later developments.

Capri as a site of ornithological interest

That Capri is an important resting place for mi-
grant birds has been known since time immemo-
rial, as had the inhabitant’s almost industrial-scale
trapping of birds for local consumption and ex-
port. The bishop of Capri got his tithes as part of
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Figure 2. Dr. Axel Munthe, founder of Villa San Michele and the protector of birds, as envisaged by Harald Wiberg in
1958.
Axel Munthe, grundare av Villa San Michele och faglarnas beskyddare, som Harald Wiberg tinkte sig honom 1958.
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Figure 3. Capri (filled circle) in its geographical context,
with Ottenby Bird Observatory in Sweden and our tem-
porary ringing sites in Nigeria marked by open cicles, and
with the Sahara desert and its eastern counterparts given a
paler shade.

Capri (fylld cirkel) i sitt geografiska sammanhang, med
Ottenby fagelstation i Sverige och vara tempordra ring-
mdrkningslokaler i Nigeria markerade av ofyllda cirklar
och med Sahara-cknen och dess ostligare motsvarigheter
med en blekare ton.

this trade and was ironically known as the ”Quail
Bishop”. As much as unbelievable 45,000 Quails
Coturnix coturnix, the economic main target of
the trapping, may have been caught in one very
good spring season day and these birds were not
only exported to nearby Naples, but to such in
those days relatively distant places as Rome and
Marseille (e.g. Kesel 1983).
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The first comprehensive overview of the orni-
thology of the island was written by the German
scientist Alexander Koenig (Koenig 1886), a man
later known for his Arctic and African ornitholog-
ical studies — and in Sweden also credited as being
the one who introduced the later so famous bird-
life writer Bengt Berg to the Sudan and the enig-
matic Shoebill Balaeniceps rex, or Abu Markub!
Koenig’s (1886) paper was very complete; it dis-
cussed the breeding, migrant and wintering birds
of Capri and also gave a comprehensive over-
view of the bird-trapping industry and, like Axel
Munthe, argued for protection of the birds. Ironi-
cally, as seen through our eyes, it must however be
said that Koenig, like most of his contemporary
colleagues, shot all birds he was interested in, for
their proper identification and for his museum col-
lection in Bonn!

Koenig’s observations were only a few years lat-
er complemented by Ignazio Cerio, a member of
that famous Capri family, through a short chapter
in an Italian ornithological volume (Cerio 1890).
Additional Capri information was given in papers
by Tucker (1927) and Horstadius (1927), but these
two authors basically told the same story and con-
centrated on the mainland around the Bay of Na-
ples. Today, however, the main work of reference,
including most published data from Capri, also on
migration, is the monograph by Sergio Scebba on
the birds of the Campania region (Scebba 1993).

The reason for creating a Swedish bird observa-
tory on Capri was, however, not to study the local
bird fauna, but rather the trans-Mediterranean mi-
gration. One idea was to create a half-way check-
point for migrants en route from tropical Africa to
Sweden and the Scandinavian-Baltic area in gen-
eral (Figure 3), and on the way back southwards
in autumn. As to this Palaearctic-African bird
migration system, a not inconsiderable knowledge
already existed in the 1950s, but of course very
much was left to do and still is today — and the best
overview of the state-of-the-art in those rather ear-
ly days is still Reginald Moreau’s classic book on
the subject (Moreau 1972).

The first years

During the first six working years of the observa-
tory (1956—1961; summarized by Edelstam et al.
1963), the spring season was covered by a total
of 308 working days, representing all the years
and spanning the interval 22 March to 20 June,
although with a concentration to the end of April
and the month of May. Three autumns were also



covered, by a total of 230 working days spanning
the interval 29 June to 16 November.

It was of course confirmed, as expected, that
Capri was much more used by the spring migrants,
making their first landfall there when arriving
across the Mediterranean, than by birds en route
southwards in autumn. The latter can equally well
take-off from the nearby mainland. The trapping
figures in spring were thus much larger than in au-
tumn and the period of main spring passage iden-
tified as between 20 April and 25 May.

The five species with the largest ringing figures
were, much like today, the Garden Warbler Sylvia
borin (six year total, spring and autumn added,
5924), Icterine Warbler Hippolais icterina (3204),
Spotted Flycatcher Muscicapa striata (2408),
Whitethroat Sylvia communis (2332) and Redstart
Phoenicurus phoenicurus (1470). Some other birds
with interestingly large ringing figures were Wood-
chat Shrike Lanius senator (1078), Golden Oriole
Oriolus oriolus (467), Nightjar Caprimulgus euro-
paeus (183) and even Little Owl Athene noctua (6).
Of the earlier mentioned symbol bird of the island,
the Quail, only one (1) single bird was ringed in
those six years — not much, even compensating
for the fact that it prefers the lower parts of the
island! The birds were all trapped in mist-nets in
and around the Castello, in a habitat which in those
years, before a succession of devastating fires, were
more lush and higher grown than today, e.g. with
more pine trees Pinus halappensis.

In those early years hunting and bird catch-
ing for local consumption was still going strong,
even if the Quail trade had declined sharply. An
analysis of snap-trap catches done in 1956 showed
that almost 80% of these catches where of Whin-
chats Saxicola rubetra and Wheatears Oenanthe
oenanthe — not so surprising considering that the
traps should preferably be set well visible on open
ground. A person working with ¢.100 such traps
told the ornithologists that he could catch up to
200 birds in a good day (Edelstam et al. 1963).

Some changes of hands and the initiation of
Swedish-Italian cooperation

After the early enthusiastic years the Swedish
ringing at Castello Barbarossa continued, through
the 1960s and 1970s and into the 1980s, adminis-
trated by the Swedish Ornithological Society until
1979 and thereafter by the Natural History Mu-
seum in Stockholm. A lot of birds were trapped,
ringed, weighed and measured, etc., and many re-
coveries received — but not much came out of it in

the way of publications. Many Swedish and other
ornithologists did, however, come here and learn
a lot about both the Mediterranean bird fauna and
the trans-Mediterranean migration.

From 1983 the Swedish work was discontinued
for some years and the ringing at Castello Bar-
barossa was taken over by Italian ringers, first
from the bird protection organization LIPU (Lega
Italiano Protezione Uccelli), later from the ringing
centre in Bologna. However, after a few years the
Swedish Ornithological Society re-allocated the
responsibility for Capri to its subsidary Ottenby
Bird Observatory and a Swedish renaissance on
Capri was initiated in the spring of 1986 (Petters-
son 1986a). Ottenby was then already active in the
Mediterranean region, studying wintering Robins
Erithacus rubecula along an east-west transect
from Cyprus to Andalucia (Pettersson 1986b, Pet-
tersson et al. 1990a). The resumed Swedish work
on Capri was organized by Jan Pettersson, at that
time director of the Ottenby observatory. Initially
it included parallel work with the Italian ringers
on Castello Barbarossa, concentrating on collect-
ing biometric and phenological data for Ottenby’s
data base. Much of the older Swedish material
from Capri, including all the recoveries of Capri-
ringed birds, was now processed and published as
the ”Yellow Report” (Pettersson et al. 1990b). In
the present issue, a special time series analysis of
those spring migration data, combined with later
data collected by the Italian ringers, is published
(Jonzén et al. 2006), as is a stop-over study on
Wood Warblers Phylloscopus sibilatrix (Holm-
gren & Engstrom 2006) and an orientation-ability
study, mainly on Garden Warblers and Tree-pipits
Anthus trivialis and including displacement ex-
periments versus the Earth’s magnetic field (Akes-
son et al. 2006).

One of Ottenby’s main interests in the work on
Capri was to get Mediterranean biometric and
phenological data for direct comparisons with
those on the same species from Sweden (Petters-
son 1986b, Jonzén et al. 2006), an interest which
has later been extended to parallel work in sub-
Saharan Africa (e.g. Ottosson et al. 2002, 2005,
Gustafsson et al. 2003, Hjort et al. 2004). The mi-
gration studies have also been extended to trans-
Mediterranean butterfly migration (Brattstrom
2006).

Autumn work and winter birds

In the mid-1990s it was decided that whereas the
Italian ringing (administrated by the ringing cen-
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tre in Bologna) should continue on Capri during
the spring seasons as part of the PPI project (Pro-
getto Piccole Isole; Messineo et al. 2001, and Spi-
na 2006 in this volume), the future Swedish work
should be concentrated to the autumns. This work
started in 1994 (Jonzén 1995, Hjort et al. 2001) and
continued until 2004. When including a few ear-
lier autumn seasons (1959, 1960, 1961, 1963, 1989)
a total of 14 autumns have been worked, although
with very varying coverage — but the total interval
covered is from 29 June to 16 November. These
data have now been processed (Waldenstrom et al.
2006) and visual observations on the autumn mi-
gration of raptors were published by Jonzén & Pet-
tersson (1999). Also some of the orientation tests
mentioned above have been done in the autumn
(Akesson et al. 2006).

To complement our knowledge of the birds
which use Capri for one reason or another during
spring and autumn, the Swedish Ottenby team has
recently also done some winter work there, during
February and earliest March 2002-2004 and in
November—December 2004. These data, concern-
ing the wintering birds and the earliest onset of
spring migration, including weights and fat-status,
are published in the present volume (Hjort et al.
20006).

The future

Whereas the Italian PPI-related work on Capri
continues (Spina 2006), with field work from mid-
April to mid-May each year, the Swedish standard-
type ringing work has now been discontinued. For
the future we foresee more short-term, specialized
studies. Such work on bird-born diseases, on the
isotope composition of Willow Warbler Phyllosco-
pus trochilus feathers (as indicators of where dif-
ferent populations winter), and on butterfly migra-
tion (Brattstrom 2006) are already going on.
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Sammanfattning

Nar den svenske likaren Axel Munthe, bl.a. for-
fattare till den internationella bestsellern ”Boken
om San Michele”, dog 1949 donerades hans Villa
San Michele pa den italienska 6n Capri till svens-
ka staten. Meningen var att ddr uppritta ett center
for svensk-italienskt kulturutbyte och ett stélle diar
svenska forfattare, konstnirer och liknande kunde
finna mediterran inspiration — och sa har det blivit!
Munthe hade ocksé varit mycket engagerad i djur-
skydd och speciellt i skyddet av fdglarna pé Capri,
dar fangst av sérskilt vaktlar och turturduvor pa
den tiden hade ndrmast industriell omfattning.
Som en f6ljd dédrav erbjods Sveriges Ornitologis-

ka Forening att uppritta en fagelstation dirnere,
halvvigs mellan flyttfaglarnas vinterkvarter i tro-
piska Afrika och manga arters hackningsomraden
i Sverige och kring Ostersjén. Efter recognosering
1950 skedde detta 1956. Drivande krafter var Josef
Oliv, den forste intendenten pa Villa San Michele,
och Carl Edelstam, en av Ottenby Fagelstations
grundare. Fagelstationen pa Capri dr inhyst i den
gamla borgen Castello Barbarossa, beldgen 400
m.d.h. pa en klippa med utsikt 6ver Neapelgolfen.

Verksamheten pa Capri under de forsta sex aren
(1956—-61) redovisades i Var Fagelvirld av Carl
Edelstam m.fl. (1963). Man koncentrerade sig pa
arbete under vararna, dd massor av faglar landar
pa On efter att ha korsat Medelhavet. Men dven en
del hostarbete genomférdes under de inledande
aren, fast pa hosten kan faglarna lika gérna starta
fran det nirbeldgna fastlandet och dr darfér my-
cket farre ute pa Capri dn under varstracket. De ar
emellertid mycket fetare p hosten, fulltankade in-
for passagen 6ver Medelhavet och Sahara, dn nér
de anldnder pa véren efter att just ha genomfort
denna langa resa.

Efter ett kortare avbrott pad 1980-talet fortsatte
den svenska verksamheten pa Capri, fast nu i regi
av Ottenby Figelstation pa Oland och ihop med
italienska ornitologer. I samband dirmed samman-
fattades de da uppnadda resultaten i en sirskild
rapport (Pettersson m.fl. 1990b). Det inledande
italienska samarbetet var med fagelskyddsorgani-
sationen LIPU, direfter och till dags dato med
ringmérkningscentralen i Bologna, som inom ra-
men for sitt s.k. dprojekt (Progetto Piccole Isole,
PPI; Spina 2006) med samtidig fangst pd manga
smadar runt Italien nu ringmérker pa Capri varje
vér mellan 15 april och 15 maj.

I mitten pa 1990-talet koncentrerades den sven-
ska verksamheten pa Capri till hostarna (Walden-
strom m.fl. 2006), medan italienarna tog hand om
hela arbetet pd varen. P4 senare dr har dven de
overvintrande faglarna dirnere studerats (Hjort
m.fl. 2006). Sedan 2004 dger dock ingen svensk
renodlad, klassisk ringmarkning lingre rum pa
Capri, utan det satsas istillet pa olika specialpro-
jekt; for ndrvarande t.ex. kring fagelburna sjuk-
domar och kring den omfattande flyttningen av
fjérilar (Brattstrom 2006) 6ver och kring Medel-
havet.

Denna nu 50-ariga verksamhet, med dess olika
inriktningar och resultat, speglas av artiklarna i
detta jubileumsnummer av Ornis Svecica.
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Bird migration across the Mediterranean: ringing activities on
Capri within the Progetto Piccole Isole

Fagelflyttning over Medelhavet: ringmdrkning pa Capri inom Projekt Piccole Isole

FERNANDO SPINA, DARIO PIACENTINI & ALESSANDRO MONTEMAGGIORI

Palearctic-African spring migrants are faced with the
challenging crossing of the double ecological barrier of
the Sahara Desert and the Mediterranean Sea. Islands
represent unique opportunities to stopover and rest dur-
ing these prolonged endurance flights. To study spring
migration across the Mediterranean, the Italian Ringing
Centre at INFS has co-ordinated the Progetto Piccole
Isole since 1988 with Capri being among the most active
stations. Islands are used as stopover sites by huge num-
bers of birds belonging to a wide range of species and
irrespective of physical conditions of migrants. Clearly
defined species-specific seasonal migration patterns are
observed, and also differential migration of sex and age
classes. Wide-front movements over the sea of typical
nocturnal migrants occur also during daytime. Physio-

Abstract

logical studies confirm the importance of the short stop-
overs observed on the islands, which permit the birds to
adjust their metabolic state, rest and rely, in many cases,
on easily accessible nectar as an energetically rich food.
Strong links with habitats both in Africa and within the
Mediterranean confirm the need for internationally co-
ordinated conservation strategies for Palearctic-African
migrants.
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Introduction

Ecological barriers represent the most challenging
part of a migrant’s journey. For terrestrial birds,
crossing large stretches of sea implies the need for
prolonged endurance flights. The Mediterranean
acts as an important barrier for Palaearctic-Af-
rican migrants heading north while moving to-
wards their breeding quarters in spring (Moreau
1972, Alerstam 1990). Within the larger historical
framework of migration studies in Europe, spring
movements have been less intensively investi-
gated than the autumn flyways and migratory pat-
terns. It has also become increasingly clear that
bird populations breeding in Europe can be sig-
nificantly affected by ecological factors acting on
the African winter quarters. For these reasons, in
1988 the Istituto Nazionale per la Fauna Selvatica,
Italian Ringing Centre, launched the ‘Progetto
Piccole Isole’ (PPI) (Spina et al. 1993). The main
aims of the project are to investigate spring migra-
tion across the Mediterranean through a network
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of ringing stations operating together on the basis
of standardised field protocols. An important as-
pect is also to obtain sound scientific evidence of
the conservation value of Mediterranean islands
and coastal habitats for staging migrants during
a particularly delicate phase of their annual cycle.
This knowledge is needed in order to develop re-
liable policies for the conservation of migratory
birds within the Mediterranean, a geographical
area characterized by intense harvesting (Wold-
hek 1980, Hepburn 1985, Fenech 1992).

Capri within the PPI

The PPI was started as an effort of Italian ring-
ers, also in order to test their potential in such a
network research project. For this reason only four
islands were involved at the beginning: Monte-
cristo, Giannutri, Ventotene and Capri. Capri in
particular was chosen since the very start of the
project based on the long-lasting experience of
ringing activities carried on at the Castello Bar-



barossa of Anacapri (Petterson et al, 1990), firstly
by Swedish ringers and later through a coopera-
tion between Swedish and Italian ringers, thanks
to the local support kindly offered by the Axel
Munthe Foundation.

Since then, Capri has always been active within
the project, providing one of the longest time se-
ries of ringing data available in Italy and within
the Mediterranean. It is important to mention here
that such data would have not been collected with-
out the continuous support offered by the Axel
Munthe Foundation to ringers working there, and
the Italian Ringing Centre is grateful for such a
crucial help and for the positive cooperation with
the Swedish ringers.

The seasonal and geographic coverage

One of the most fascinating aspects of return mi-
gration is represented by the mechanisms govern-
ing the start of return migration by birds wintering

south of the Sahara, where they have no cues to
predict ecological conditions north of the desert.
Trans-Saharan migrants are also represented by
a significant number of species showing negative
population trends in Europe (Burfield & van Bom-
mel 2004). When launching the PPI, we therefore
decided to concentrate on long-distance migrants.

The project also aimed at having a good geo-
graphical coverage, at least within the Thyrrenian
Sea, through the original group of four islands.
Given the human resources available, we have
decided to concentrate our activities in a period
of peak migration of the species we were mostly
interested in.

Hence, in order to properly define the seasonal
period to be routinely covered, during the first
two years different periods were sampled, i.e.
mid-April to mid-May in 1988 and mid-March
to mid-April in 1989. The earlier phase showed
a prevalence of intra-Palaearctic migrants, while
trans-Saharan species accounted for more than

Figure 1. Capri within the network of PPI ringing stations. The four pioneer sites of the project are marked with 1 (Monte-

cristo), 2 (Giannutri), 3 (Ventotene), 4 (Capri).

Capri inom PPIs ndtverk av ringmdrkningsstationer. De fyra pionjdrplatserna inom projektet har markerats med 1 (Mon-

tecristo), 2 (Giannutri), 3 (Ventotene), 4 (Capri).
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90% of ringings in the later one, which has there-
fore been chosen as the standard period of activity
for the project (Spina et al. 1993).

During the years we have also occasionally
sampled earlier and later periods, and we have
now data available between mid-March and end
of May.

In terms of geographic coverage, the project has
surely seen a significant development. During the
years, a total of 46 sites in 7 different countries
have been covered by over 600 ringers, offering
a good sample for the central-western Mediter-
ranean, while more scanty information has been
collected in Greece and Israel (Figure 1).

Ringing effort and ringings on Capri

When analysing the activity of a series of Italian
ringing stations (Macchio et al. 2002) a total of
476 ringing days have been carried out at Capri
between 1985-1994, with a peak of over 80 days in
1994 and an annual mean of over 40 days during
the period. In more recent years Capri has always
been following the PPI protocols in terms of sea-
sonal coverage. The overall total of birds ringed
on the island in the period 1985-2005 amounts to
81,007, with an annual mean of 3857 and a peak of
over 6000 in 1993.

Species diversity on Capri

On Capri 91 different species have been mist-net-
ted during the PPI, with an annual mean of 56, and
a peak of 68 in 1994. Out of a total of over 34,425
ringings analysed, the first ten species are Whin-
chat Saxicola rubetra (17%), Common Whitethroat
Sylvia communis (11%), Pied Flycatcher Ficedula
hypoleuca (10%), Wood Warbler Phylloscopus
sibilatrix (9%), Garden Warbler Sylvia borin (9%),
Spotted Flycatcher Muscicapa striata (7%), Wil-
low Warbler Phylloscopus trochilus (7%), Icterine
Warbler Hippolais icterina (7%), Wheatear Oenan-
the oenanthe (5%), Redstart Phoenicurus phoeni-
curus (3%), (Messineo et al. 2001). In terms of
community structure, the peak in species richness
is reached during the late spring migration period
(11 April — 20 May, Macchio et al. 2002), and the
minimum in the late autumn passage (21 Septem-
ber — 3 October). Richness values are always high-
er than the national annual means for the different
periods, confirming how the island concentrates a
very diverse avifauna.
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Seasonality of passage

The standard sampling period offers a good cover-
age of the peak period for trans-Saharan migrants;
in fact, in a sample of over 190,000 birds out of 38
species of long-distance migrants collected on the
four islands mentioned above, the mean of median
dates of migration was April 30, with a normal
and unimodal distribution, i.e. the central date of
our sampling period. The different species show
a strong consistency in their migration timing in
spring, and the inter-annual, within-species vari-
ability in the mean date of passage is significantly
lower than the variation recorded among species
(Rubolini et al. 2005). The general seasonal pat-
tern of passage of trans-Saharan migrants across
the Mediterranean has been found to be influenced
by factors acting on the wintering and breeding
quarters. The importance of Africa is confirmed
by the earlier spring movements within the Medi-
terranean of species wintering in more northern
quarters; equally, species overcoming a complete
wing moult on the wintering grounds show delayed
northward movements. As for the influence of the
breeding quarters, we found that early migration
is related to cavity nesting, a strategy which im-
plies direct competition for limited nesting oppor-
tunities, hence a selective advantage for an early
arrival on the breeding grounds (see Rubolini et
al. 2005 for a detailed discussion).

The data collected on Capri have also contrib-
uted to describe and investigate differential mi-
gration of sex- and age-classes, an aspect which
the PPI results have shown to be very widespread
among spring migrants across the Mediterranean
(Spina et al. 1994; Messineo et al. 2001).

Migratory routes

Songbird species are generally characterized by
a very low recovery rate, implying the need for a
huge effort and long time in order to come to sound
recovery samples. Data collected on 21 stations
during the PPI offered a first example of the use
of ringing (and not recovery) data to describe the
geographical distribution of species-specific fly-
ways based on networks of ringing stations across
wide geographical areas (Pilastro et al. 1998).
This method allowed to show flyways followed
by species with particularly low recovery rates,
like Phylloscopus sp. The case of Bonelli’s War-
bler Phylloscopus bonelli and Melodious Warbler
Hippolais polyglotta in particular also offered in-
teresting examples of detours in migratory routes
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Figure 2. Garden Warbler: the mean time of capture during
the day in relation to the latitude of the different ringing
stations (open circle= mainland station; filled circle= is-
land station). The line is the least square regression fitted to
the points, excluding Monte Brisighella, BRI. From: Grat-
tarola et al. 1999.

Trdadgdrdssangare: medeltid under dagen for fangst i for-
hallande till mdrkstationernas breddgrad (6ppen cirkel =
fastlandsstation, fylld cirkel = dstation). Linjen dr minsta
kvadrat-regressionen for punkterna, med Monte Brising-
hella, BRI utesluten. Fran Grattarola et al. 1999.

18.5
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Mean body mass (g)
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Figure 3. Garden Warbler: mean body mass against latitude
of the different ringing stations (open circle= mainland
station; filled circle= island station). The line is the least
square regression fitted to the points, excluding Monte Bri-
sighella, BRI. From: Grattarola et al. 1999.
Trdadgardssangare: genomsnittlig kroppsmassa i forhal-
lande till mdrkstationernas breddgrad (oppen cirkel =
fastlandsstation, fylld cirkel = éstation) Linjen dr minsta
kvadrat-regressionen for punkterna, med Monte Brising-
hella, BRI utesluten. Fran Grattarola et al. 1999.

(Alerstam 2001). Both species are extremely rare
on islands like Capri, being on the contrary very
numerous in the Western Mediterranean Spanish
islands and coastal sites, suggesting an avoidance
of direct barrier crossing by birds which are regu-
larly breeding also in continental Italy.

The collection of biometrical data on all PPI sta-
tions allows also to infer on different populations
of a same species crossing different areas of the
Mediterranean. In the case of the Garden War-
bler, a progressive increase in wing length with
longitude has been found (Grattarola et al. 1999),
matching the W-E dimensional cline observed in
breeding populations across Europe. This suggests
similar migratory directions followed by birds
heading towards the breeding areas, irrespective
of the distance to be covered across the sea.

Progression of the fronts of migration

A network of ringing stations also provides data
on the daily distribution of catches at different
stages of barrier crossing. In this case, by consid-
ering a general S-N pattern of movements across
the Central Mediterranean, is has been possible to
confirm a progressive movement of fronts of mi-
gration, with a delayed arrival on islands at higher
latitudes, like in the Garden Warbler (Figure 2,
Grattarola et al. 1999). It is interesting to note that
such daily patterns refer also to classical night mi-
grants, suggesting that once they have embarked
on sea crossing, birds perform prolonged endur-
ance flights, given also the impossibility of stop-
ping over when islands or coasts are not available.

Progressive use of energy reserves

Based on the same model of progressive move-
ments across the sea, we should expect energy re-
serves being depleted with increased duration of
flight and distance migrated. This has been found
in the Garden Warbler both for standardized body
mass and fat score (Figure 3, Grattarola et al.
1999). In the same species, the observed values on
the PPI stations also match the predicted pattern
of progressive decrease in body mass as estimated
using Pennycuick’s model (Pennycuick 1998).
This suggests that in fact birds are able to cross
the extended barrier represented by the Sahara
and Mediterranean in spring without significantly
refuelling en route.
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Physical conditions of staging migrants and
physiology of endurance flights

In spring selection favours an early arrival on the
nesting grounds, hence optimal migration theory
predicts that spring migrants should minimize
time (Lack 1968, Alerstam & Lindstrom 1990).
When thinking of the Mediterranean crossing in
spring, we should therefore expect only exhausted
migrants to stopover on the islands, with those in
better conditions continuing their flight. Equally,
we should expect staging migrants to show gener-
ally negative physical conditions, with a low with-
in-species variability in conditions among differ-
ent sites, and a low among-species variability in
conditions. Quite interestingly, we found a clearly
different situation in a large sample referred to
28 species of trans-Saharan migrants ringed on
Ventotene island. Here a clear inter-annual con-
sistency in species-specific average physical con-
ditions was found, but a strong difference among
species, with different taxa being represented by
large numbers of staging migrants in good, medi-
um or very low conditions, respectively. Hence it
is not only exhausted migrants that decide to land
on the Mediterranean islands, but also birds with
still very high potential flight ranges. One could
therefore wonder why species differ so strongly
in their physical conditions, and why do all these
birds stopover despite being potentially able to
continue their flight.
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Figure 4. Mean residual fat load, standardised for the flying
efficiency of each species, of 28 trans-Saharan passerine
spring migrants at their arrival in southern Europe. Species
are grouped according to their preferred wintering habi-
tat. The northernmost latitude at which each habitat can
be found in tropical Africa is indicated. From: Pilastro &
Spina 1997.

Medelvirden for fettlagrets residualer, standardiserade for
flygeffektiviteten for varje art, hos 28 tropikflyttare ndr de
anldnder till sédra Europa efter varflyttningen. Arterna dr
grupperade enligt deras favoritbiotop under vintern. Den
nordligaste breddgrad dr varje habitat kan patrdffas i tro-
piska Afrika har markerats. Fran Pilastro & Spina 1997.
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Among-species differences in conditions

The most important variable in explaining these
between-species differences is represented by
the northernmost latitude of the preferred win-
tering habitat for each species in Africa. Hence,
the crossing of the Sahara and the Mediterrane-
an in spring is constrained by the distribution of
preferred habitats south of the Sahara (Figure 4,
Pilastro & Spina 1997). The overall width of the
ecological barrier that the different species will
cross without significantly refuelling is not neces-
sarily the same for all species, as not all species are
reaching their departure physical conditions in the
same geographical area in Africa. This has also
been confirmed by the relatively low number of
species of Palaearctic songbirds ringed in spring
in the Lake Chad region of Northern Nigeria (Ot-
tosson et al. 2002).

Why do so many birds stopover?

This intriguing aspect has been addressed through
analyses of the physiology of migrants stag-
ing on Ventotene island after a prolonged flight
of some 500 km from North Africa (Jenni et al.
2000, Schwilch et al. 2001, Schwilch et al. 2002).
Birds with appreciable fat stores are not stressed
by endurance flights; however, below a threshold
adiposity, the breakdown of proteins regulated by
corticosterone levels increases, and an emergency
situation of stress, with high corticosterone levels,
is reached when muscle proteins get dangerously
low. When birds have still over 5-10% body fat,
proteins will derive from all organs, but espe-
cially from breast muscles. This can be regarded
as adaptive, since the decrease in flight muscles
matches the one in total body mass. The situation
changes when fat stores further decrease; protein
catabolism then increases, the mass of the diges-
tive organs is reduced fastest, and flight perform-
ance is also reduced.

Nectar for warblers on Mediterranean islands:
two birds with a stone!

The already mentioned reduction in mass of dif-
ferent organs entails a reduced digestive capacity
in staging migrants after a prolonged flight across
a barrier. The risky protein breakdown, together
with glycolisys and lipolysis, is triggered by low
blood glucose levels. In spring we have recorded
intense feeding especially of Sylvia and Phyllosco-
pus warblers on flowers. On Capri these are chiefly



Brassica fruticulosa; the same plant is visited on
Ventotene, together with the tall flowers of Ferula
communis. Field observations and cage experi-
ments could confirm that nectar is the target food
for these birds, rather than pollen or insects. When
thinking of the situation of a migrant after an en-
durance flight, with reduced digestive capacity
and an urgent need for recovery, nectar might be
the ideal solution, as monosaccharides do not need
digestion and are absorbed directly. The uptake of
glucose would also reverse the process of protein
breakdown and initiate the synthesis of glycogen,
lipids and proteins. Hence, nectar feeding would
allow migrants to efficiently compromise between
the need to minimize the overall duration of their
return migration, in the meantime resting after
prolonged and energetically very costly flights,
and avoid the risk of reaching threshold low levels
of blood glucose which would trigger a dangerous
process of protein breakdown. Brief stopovers on
Mediterranean islands therefore offer spring mi-
grants a chance to ‘get two birds with one stone’:
regardless of their physical conditions, they can
rest, get some energy (through nectar or insects,
in the case of exclusive insectivores), if necessary
increase again blood glucose levels, and still mini-
mize time. It is in fact a common experience on
these islands to see ‘night-migrants’, like warblers
or thrushes, resuming their northward migration
during daytime.

Conclusions

The Mediterranean is a significant ecological bar-
rier for spring migrants originating from their Af-
rican winter quarters. Mediterranean islands rep-
resent important ‘bottleneck areas’ for migrants,
where intense human activities may represent ma-
jor threats for their conservation. There is a strong
functional link between staging migrants and the
islands’ habitats; this aspect needs being taken
properly into account when planning local and in-
ternational conservation strategies. Long-term and
large-scale monitoring of spring migration in the
Mediterranean is useful also to better understand
the relationships between ecological factors acting
in Africa during the boreal winter and breeding
performances of a large array of species within the
Palaearctic. Recoveries originating from ringing
activities on the Mediterranean islands through
the PPI project confirm the key international re-
sponsibility of Mediterranean countries within the
wider international framework of migratory birds
conservation. The case of the long-term ringing

activities carried on by Swedish ornithologists on
Capri, with the later positive developments of an
intense co-operation with Italian ringers through
the PPI, is an example of how migratory birds may
stimulate international links for environmental re-
search and conservation.
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Sammanfattning

Varflyttande faglar pa vdg norrut fran vinterkvar-
teren i tropiska Afrika till hdckningsomraden i
Europa maéste passera en dubbel ekologisk barriir
— forst Sahara-6knen och ofta direkt ddrefter Med-
elhavet. Oar i detta hav ger dock vissa av faglarna
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mojlighet att rasta under dessa utdragna flygning-
ar och sedan 1988 har italienska ornitologer inom
ramen for det s.k. dprojektet PPI (Progetto Piccole
Isole) studerat dessa rastande flyttfaglar. Ett stort
antal ringmérkningsstationer deltar i projektet (Fi-
gur 1). Capri har varit en av huvudlokalerna for
denna verksamhet och den hir uppsatsen ger en
oversikt dver PPI-projektet och dess uppnddda re-
sultat.

Faglar av méanga olika arter och i ytterst vari-
erande fysisk kondition rastar pa darna, med vil-
definierat sdsongsmadssigt upptridande bade vad
géller de olika arterna och deras respektive kons-
och alderskategorier. Bredfrontsstrick av annars
typiska nattstrickare noteras dven under dagen
— inte ovéntat, d4 faglarna ju forst méste nd land
innan de kan rasta. Faglarna anldnder till de olika
mirkstationerna vid olika klockslag, senare ju
langre norrut de ligger. Ett exempel pa detta ges i
Figur 2 for trddgdrdssdngare. Olika arter kommer
fram i olika grader av fysisk “utmattning”, alltsa
med hogre eller lagre relativa kroppsvikter. Det
beror bland annat pa hur ldngt séder om Sahara
deras respektive startomrade ligger och ddrmed
hur ldng deras totala flygstriacka varit. Figur 3
visar hur kroppsvikten hos tridgardssangare vari-
arar med lage.Vil framme péd 6arna i Medelhavet
kan faglarna bade vila och justera sitt metaboliska
system — det senare inte minst genom att dta nek-
tar fran olika blommor och via dess i blodet direk-
tupptagna sockerarter snabbt komma i form igen.

Flyttfaglarna dr under olika tider pd aret be-
roende av olika biotoper i Afrika, kring Medel-
havet, och fér manga dven omraden mycket langre
norrut i Europa. Dessa olika biotopers gynnsam-
het for fettupplagring avspeglar sig i form av olika
mingder fett hos faglar som anldnder fran olika
biotopzoner sdder om Sahara (Figur 4). Detta
faktum utgor ett starkt argument bade for inter-
nationell koordination inom naturskyddet och for
flyttfagelforskning lings hela vigen fran hiackn-
ingsomradena till vinterkvarteren.
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The timing of spring migration in trans-Saharan migrants: a
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Varflyttningens tidsmonster hos tropikflyttare: en jamforelse mellan Ottenby,
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Some migratory birds have advanced their spring arriv-
al to Northern Europe, possibly by increasing the speed
of migration through Europe in response to increased
temperature en route. In this paper we compare the
phenology of spring arrival of seven trans-Saharan mi-
grants along their migration route and test for patterns
indicating that migration speed varied over the season
using long-term data collected on the Italian island of
Capri and at Ottenby Bird Observatory, Sweden. There
was a linear relationship between median arrival dates
on Capri and at Ottenby. The slope was not significantly
different from one. On average, the seven species ar-
rived 15 days later at Ottenby compared to Capri. There
was a (non-significant) negative relationship between
the species-specific arrival dates at Capri and the dif-
ferences in median arrival dates between Capri and
Ottenby, possibly indicating a tendency towards faster
migration through Europe later in the season. To what
extent different species are able to speed up their migra-
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tion to benefit from the advancement of spring events
is unknown.
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Introduction

Over the past decades many organisms have ad-
vanced the timing of spring events, most likely in
response to recent climate change (e.g. Stenseth
et al. 2002, Walther et al. 2002, Parmesan &
Yohe 2003). For instance, recent empirical work
has demonstrated changing phenology patterns
in the flowering of plant species (Fitter & Fitter
2002), in the emergence from pupae in insects
(Roy & Sparks 2000), and in earlier breeding
by amphibians (Beebee 1995) and birds (Crick
et al. 1997). Most ornithological studies demon-
strating temporal trends towards earlier spring
arrival or egg-laying dates have been carried
out in the temperate region of Europe and North
America (reviewed by Lehikoinen et al. 2004,
Dunn 2004), whereas only a few publications

cover the Mediterranean region or Africa (e.g.
Pefiuelas et al. 2002, Sanz et al. 2003, Gordo et
al. 2005). Thus, at present our understanding of
these patterns in migrant birds is somewhat bi-
ased towards the situation close to the breeding
areas, which makes it difficult to identify to what
extent arrival patterns in Northern Europe are
caused by processes in Africa or along the mi-
gration route through Europe.

One hypothesis to explain how tropical migrants
can advance their spring arrival to Northern Eu-
rope is that the migration speed through Europe
has increased, as suggested by e.g. Hiippop &
Hippop (2003). A more rapid spring migration
in response to increased temperature en route has
recently been demonstrated in the Pied Flycatcher
Ficedula hypoleuca (Both et al. 2005). However,
the ability to speed up migration may be affected
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by the “normal” speed of migration, which in turn
may vary across species.

In this paper, we compare the phenology of
spring arrival of seven trans-Saharan migrants
along their migration route by analysing long-term
data collected on the island of Capri, Italy, and at
Ottenby Bird Observatory, Sweden. By analysing
the relationship between arrival dates at Ottenby
and on Capri we tested for patterns indicating
whether migration speed varied over season. Late
migrating species may be more time constrained
than early migrating species, and they may there-
fore migrate faster.

Material and methods

Study sites

The island of Capri is situated c¢. 5 km off main-
land Italy, in the bay of Naples, with the trapping
site (40°33°N, 14°15’E) located about 400m above
sea level (Pettersson et al. 1990, Hjort 2006). In
spring, many migrating birds stop to rest, at least
for a short time (Holmgren & Engstrém 2006), on
this island after their passage over the Mediterra-
nean Sea. The trapping area on Capri lies mainly
within the perimeter of the walls of the old cas-
tle Castello Barbarossa and comprises c. 2 ha of
macchia vegetation typical for this region of the
Mediterranean. However, the plant species and
especially the structural composition of the veg-
etation has changed over the study period, most
dramatically by fires (the latest occurred in 1989),
which killed the larger pine trees and favoured
lower bush vegetation. This could potentially have
had an effect on the species composition of the
birds trapped, considering that different species
have different habitat preferences and the trapping
efficiencies of the nets may have changed.

On Capri data have been collected during 45
springs from 1956 to 2004 (no trapping in the pe-
riod 1982-1985), with the coverage varying from
13 to 89 days per season (Table 1). Birds were
trapped with mist nets throughout the study, but
the number of nets used varied considerably be-
tween, and sometimes also within, years. How-
ever, we could not take into account variation in
trapping effort in this study. The spring trapping
season on Capri is included in the Progetto Piccole
Isole, run by the Istituto Nazionale per la Fauna
Selvatica (Ozzano Emilia, BO) (Spina 2006).

Ottenby Bird Observatory (56°12° N, 16°24° E)
is situated at the southernmost point of Oland, a
137 km long island c¢.10 km off the coast of south-
eastern Sweden. The trapping area in the observa-
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tory garden is 1.2 hectares and contains most of
the higher vegetation within the nearest 2 km. It is
surrounded by water on three sides and by grazed
meadows to the north. Birds have been caught at
Ottenby in funnel traps of Helgoland-type since
the first year of trapping in 1946, and mist nets
have been used since 1959. Since 1980 the num-
bers of nets and traps, their position and use in
spring have been strictly standardised. We consid-
ered data for 53 spring seasons from 1952-2004
as reliable for the purpose of this study. Details
on the data collection at Ottenby Bird Observa-
tory are given elsewhere, e.g. in Stervander et al.
(2005).

Species analysed

We have compiled data for seven of the most nu-
merously trapped bird species on Capri: Redstart
Phoenicurus phoenicurus, Willow Warbler Phyl-
loscopus trochilus, Icterine Warbler Hippolais
icterina, Garden Warbler Sylvia borin, Common
Whitethroat Sylvia communis, Spotted Flycatcher
Muscicapa striata and Pied Flycatcher Ficedula
hypoleuca. We have used ringing recoveries from
birds ringed on Capri and elsewhere in the Cam-
pania region (Naples, Sorrento, Amalfi; Scebba
(1993)), and recoveries of birds ringed at Ottenby
to sketch putative breeding areas, migration fly-
ways and possible wintering areas of the inves-
tigated species. An underlying assumption when
comparing arrival times between Capri and Ot-
tenby is that the species trapped belong roughly to
the same population.

Statistical analyses

We estimated the median spring arrival date for
each of the seven species. The estimated medians
were not dependent on whether we only analysed
data from years including ringing activity on both
Capri and at Ottenby, and we therefore decided to
keep data from all years. Due to the large samples,
any effect of variability in ringing activity within
and between seasons was effectively smoothened
out.

Because there are observation errors in both
the Capri and the Ottenby data sets we performed
a reduced major axis (RMA) to test whether the
relationship between median arrival on Capri and
at Ottenby differed from unity. RMA regression
minimize the product of the deviations from the
regression line across both the x (Capri) and the y
(Ottenby) variables.



Table 1. Ringing details and trapping data from Capri. No ringing in 1982-1985. Species: P.p. = Common
Redstart Phoenicurus phoenicurus, H.i. = Icterine Warbler Hippolais icterina, S.c. = Common Whitethroat
Sylvia communis, S.b. = Garden Warbler Sylvia borin, P.t. = Willow Warbler Phylloscopus trochilus, M.s. =

Spotted Flycatcher Muscicapa striata, F.h. = Pied Flycatcher Ficedula hypoleuca.

Fangsuppgifter frdan ringmdrkningen pa Capri. Ingen ringmdrkning dren 1982—1985. Arter: Pp. = rédstjdrt, H.i.
= hdrmsangare, S.c. = tornsdangare, S.b. = trddgdrdssangare, Pt. = lovsangare, M.s. = grd flugsnappare, Fh.
= svartvit flugsnappare.

Catch period Fangstperiod

Number of birds ringed Antal mdrkta faglar

Year Start Stop Days Pp. H.i. S.c. S.b. Pt. M.s. Fh.
1956 May 1 May 31 31 25 52 57 77 1 14 16
1957 Apr 1 May 30 60 164 320 227 445 69 125 88
1958 May 1 Jun 11 42 177 501 361 1248 26 339 54
1959 Apr 26 Jun 20 56 199 934 450 1305 53 664 264
1960 Apr 15 May 23 39 618 405 661 1327 235 347 539
1961 Mar 23 Jun 3 73 257 880 563 1472 89 880 286
1962 Mar 9 Jun 5 89 105 103 524 170 204 429 152
1963 Mar24  May 31 69 196 436 330 683 135 578 343
1964 May 2 May 27 26 44 608 289 993 33 229 37
1965 Apr 14 May 27 44 178 420 451 557 378 203 138
1966 Apr 8 May 27 50 146 427 331 505 108 470 153
1967 Apr 11 Jun 7 58 286 368 240 384 257 194 355
1968 Apr 9 May 23 45 231 265 401 381 288 346 351
1969 Apr 1 May 25 55 197 213 408 163 384 294 180
1970 Apr7 May 29 53 101 403 593 603 200 382 219
1971 Mar24  Jun5 74 140 195 305 223 140 300 144
1972 Apr 25 May 26 32 194 250 200 387 225 193 140
1973 Apr 8 May 26 49 89 403 178 266 101 327 114
1974 Apr 19 May 27 39 75 979 364 910 250 444 89
1975 Apr 11 Jun 2 53 160 374 401 546 124 722 261
1976 Apr 4 May 28 55 44 457 221 233 74 310 108
1977 Apr 19 May 23 35 94 149 188 206 70 241 110
1978 Apr 23 May 30 38 84 358 159 272 81 174 116
1979 Apr 14 May 23 40 108 624 368 666 282 58 183
1980 May 2 May 27 26 37 876 174 423 65 176 46
1981 Apr 15 May 23 39 88 485 171 180 97 195 174
1986 Apr 15 May 22 38 122 730 570 1113 273 474 465
1987 Apr 11 May 24 44 80 600 623 728 259 134 256
1988 Apr 16 May 23 38 41 366 185 237 125 280 176
1989 Mar 18 May 24 68 60 707 614 457 350 258 131
1990 Apr5 May 23 49 95 757 902 614 197 572 465
1991 Apr2 May 23 52 90 218 221 170 286 126 341
1992 Apr5 May 22 48 69 798 419 350 364 538 188
1993 Apr 1 May 21 51 103 522 1105 748 433 324 453
1994 Apr 16 May 15 30 82 314 299 418 226 337 429
1995 Apr 17 May 15 29 81 236 314 302 241 199 357
1996 Apr 16 May 15 30 63 71 262 431 245 49 275
1997 Apr 16 May 15 30 185 334 519 367 422 291 358
1998 Apr 16 May 15 27 83 178 336 338 396 156 362
1999 Apr 16 May 15 29 79 451 448 876 321 245 286
2000 May 1 May 14 13 15 245 287 355 25 117 107
2001 Apr 16 May 15 27 119 79 314 284 457 298 497
2002 Apr 16 May 15 26 133 321 380 266 433 215 297
2003 Apr 16 May 15 30 74 876 320 487 317 260 566
2004 Apr 16 May 15 30 105 448 273 282 364 228 450
Total 1959 5716 19736 17006 23448 9703 13735 11119
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Figure 1. Map showing the recoveries of
Spotted Flycatchers Muscicapa striata ring-
ed or controlled at Ottenby (grey circles) and
Capri (black circles). The black stars indi-
cate the location of Ottenby and Capri. The
sample from Capri also includes recoveries
of birds ringed or recovered elsewhere in the
Campania region (from Scebba 1993).
Aterfyndskarta for grda flugsnappare Mus-
cicapa striata som ringmdrkts eller kontrol-
lerats vid Ottenby (gra cirklar) eller Capri
(svarta cirklar). De svarta stjdrnorna anger
Ottenbys och Capris geografiska ldge. Ca-
primaterialet inkluderar aterfynd fran hela
Campania regionen (fran Scebba 1993).

Figure 2. Map showing the recoveries of Ic-
terine Warblers Hippolais icterina ringed or
controlled at Ottenby (grey circles) and Capri
(black circles). The black stars indicate the
location of Ottenby and Capri. The sample
from Capri also includes recoveries of birds
ringed or recovered elsewhere in the Campa-
nia region (from Scebba 1993).
Aterfyndskarta for Hirmsdngare Hippolais
icterina som ringmdrkts eller kontrollerats
vid Ottenby (gra cirklar) eller Capri (svarta
cirklar). De svarta stjdrnorna anger Otten-
bys och Capris geografiska ldge. Caprimate-
rialet inkluderar dterfynd fran hela Campa-
nia regionen (fran Scebba 1993).



Figure 3. Map showing the recoveries of Gar-
den Warblers Sylvia borin ringed or control-
led at Ottenby (grey circles) and Capri (black

circles). The black stars indicate the location I';;

of Ottenby and Capri. The sample from Ca- =

pri also includes recoveries of birds ringed or _——
recovered elsewhere in the Campania region a0
(from Scebba 1993). b re
Aterfyndskarta for Tridgdardssdingare Syl- .y

via borin som ringmdrkts eller kontrollerats
vid Ottenby (gra cirklar) eller Capri (svarta
cirklar). De svarta stjdrnorna anger Otten-
bys och Capris geografiska ldge. Caprimate-
rialet inkluderar dterfynd fran hela Campa-
nia regionen (fran Scebba 1993).

Results

The ringing recoveries indicate that Spotted Fly-
catchers and Icterine Warblers (Figures 1 and 2)
passing Capri follow a central flyway in Europe
and Africa, and are later found in the general
direction of Ottenby. A similar pattern was also
found for Redstarts, Willow Warblers, Common
Whitethroats and Pied Flycatchers (not shown).
On the other hand, the recoveries of Garden War-
blers suggest a more eastern origin of the birds
trapped at Capri compared with those trapped at
Ottenby (Figure 3).

Figure 4 shows the linear relationship be-
tween median arrival dates on Capri and at
Ottenby for each species. The point estimate of the
slope was 0.87 (t; = 8.45, P < 0.001), which is not
significantly different from one (95% confidence
interval: 0.61-1.14). On average, the seven spe-
cies migrated 15 days (0.79 SE) later at Ottenby
compared to Capri. In order to see if migration
speed varied over the season we tested if there was
a relationship between species-specific arrival
dates on Capri and the differences in median ar-
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rival dates between Capri and Ottenby. There was
a non-significant negative correlation between the
species-specific arrival dates on Capri and the dif-
ferences in median arrival dates between Capri
and Ottenby (r = -0.57, P = 0.18; Figure 5).

Discussion

The strong and positive relationship between mi-
gration dates at Ottenby and on Capri suggests that
there are either common underlying environmental
factors affecting long-distance migrants along their
migration route, or that arrival dates are mainly
reflecting a specific endogenous time-programme.
In long-distance migrants, the onset of migration
is known to be under strong endogenous control
(Berthold 1996, Gwinner 1996), although the
speed of migration through Europe can be affected
by local conditions en route, as recently shown in
the Pied Flycatcher (Both et al. 2005).

The difference in median arrival date on Capri
and at Ottenby may indicate variation in migration
speed between species. We find that the Willow
Warbler, being the earliest migrant of the species
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Figure 4. The relationship between median arrival dates on
Capri and at Ottenby for seven trans-Sahara migrants, as
well as the difference (in days). The line is the estimated
slope in a reduced major axis regression (RMA).
Forhallandet mellan mediandatum for varfangst av sju
trans-Saharafiyttare pa Capri och vid Ottenby, liksom
skillnaden i antal dagar. Den heldragna linjen dr den skat-
tade regressionslinjen i en RMA regression.

analysed, is also the species having the largest dif-
ference (19 days) in median arrival dates between
the two sites. In the same vein, late migrating spe-
cies such as the Spotted Flycatcher and the Icterine
Warbler show a difference of only 13 and 14 days,
respectively. However, the overall pattern is weak
even though some of the extremes are behaving as
expected. It would be interesting to know to what
extent the migration speed is limited by the time
needed to stop-over. A number of recent stud-
ies (e.g. Saino et al. 2004, Both et al. 2005) have
shown that arrival time is affected by environmen-
tal conditions en route, such that migration speed
increases when conditions en route are favourable.
If this is a general pattern the timing of migration
may not constrain adaptations to climate change
as much as previously thought (e.g. Both & Visser
2001, Both et al. 2005).

Competition for territories is an important fac-
tor affecting the timing of migration (Kokko
1999). A close look at Figure 4 shows that all
species falling below the regression line (i.e., mi-
grating faster than predicted by the linear model)
are using cavities as nesting sites. If cavities are
limited one may expect severe competition for ter-
ritories. In fact, comparative evidence indicates
that, among trans-Saharan migrants, hole-nesting
species migrate earlier than other species in the
Mediterranean (Rubolini et al. 2005). However, to
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Figure 5. The differences in median arrival dates between
Ottenby and Capri plotted against the species-specific ar-
rival dates on Capri. r=—0.57, P =0.18

Skillnad i medianankomst mellan Ottenby och Capri vid
olika (artspecifik) medianankomst pa Capri. r = —0.57, P
=0.18

what extent different species are able to speed up
their migration to benefit from the advancement of
spring events is currently unknown.
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Sammanfattning

Klimatfordndringar har gjort att ménga organis-
mers fenologi har tidigarelagts i norra Europa.
Flera tropikflyttande fagelarter anlénder allt tidi-
gare och en forklaring till hur detta dr mojligt ar
att flyttningen genom Europa gér allt snabbare da
véartemperaturen okar. Hur pass mycket olika arter
kan oka sin flyttningshastighet 4r okdnt och borde
bero pa deras “normala” hastighet. I denna arti-
kel jamfor vi datum for medianankomst pa Capri
(Italien) och Ottenby (Sverige) pa varen hos sju
arter som alla 6vervintrar soder om Sahara. Ring-
markningséterfynd visar att nagra arter (t.ex. gra
flugsnappare och hirmsangare; Figur 1 resp. Figur
2) passerar Capri lings en central flyttningsvig
genom Europa och éterfinns senare i riktning mot
Ottenby. Aterfynd av andra arter ringmirkta pa
Capri (t.ex. tridgardssangare; Figur 3) pekar pa ett
Ostligare ursprung én Ottenby. I Tabell 1 redovisas
fangstperioder och antal fingade figlar under va-
ren pa Capri for de sju arter vilkas ankomsttider
analyseras i denna uppsats.

Jamfér man medianankomst pd Capri och Ot-
tenby (Figur 4) finner man att det dr ett linjért
forhallande med en lutning pa 0.87 som dock inte
skiljer sig statistiskt fran 1. I genomsnitt passerar
de sju studerade arterna 15 dagar senare pa Ot-
tenby dn pa Capri. Det finns dven en icke-signifi-
kant antydan till att ju senare en art flyttar desto
snabbare flyttar den genom Europa, att doma av
skillnader 1 medianankomst p& Ottenby och Capri
(Figur 5). Det dr oként i vilken utstrickning olika
arter skulle kunna 6ka sin flyttningshastighet for
att dra nytta av varens allt tidigare ankomst i norra
Europa. Det dr darfor viktigt att man studerar vil-
ka egenskaper som gor att en art har (eller saknar)
formégan att anpassa sig till klimatforandringar.
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Stopover behaviour of spring migrating Wood Warblers
Phylloscopus sibilatrix on the Island of Capri, Italy

Rastningsbeteende hos varflyttande gronsangare Phylloscopus sibilatrix pd on

Capri, Italien

NOEL M. A. HOLMGREN & HENRI ENGSTROM

Migratory birds are assumed to be under strong selec-
tion pressure during migration. It is generally assumed
that many species are maximizing speed of migration
because of the benefits from arriving early at the breed-
ing grounds. Males’ incentives are to occupy the best
territories before they are occupied by competitors. Fe-
males breeding early usually have a greater reproduc-
tive success. In this study, the stopover behaviour of
the Wood Warbler is studied on Capri, a Mediterranean
island in southwest Italy. Movements of birds on the is-
land are from higher elevations with sparse vegetation,
where they presumably arrive, to low elevations with
more dense vegetation. Males were found to migrate
earlier than females, but were also staying much shorter

Abstract

time than females on the island. Males were estimated
to stay on average slightly more than one hour whereas
females stayed on average thirteen hours. The results
suggest that Capri is not an important refueling site for
the Wood Warbler and that males are more inclined to
quickly leave this poor stopover site than females.
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Introduction

The migration is a significant part of many birds’
lives, both in terms of the time and the energy it re-
quires (Holmgren & Hedenstrom 1995). It entails
a great risk of mortality for birds: predation risks
increases when the birds are exposed to predators
during flight and during foraging at stopover sites.
The birds are also at greater risk of mortality as
a consequence of starvation or of severe weather
during flight (Alerstam 1988).

The stopover, during which the birds replenish
their energy reserves, is the most time-consuming
part of the migration, and hence is under strong
selection (Alerstam & Lindstrom 1990). Optimal
migration theory suggests that birds should take
into account current stopover site conditions, such
as local food abundance and current wind, for
its decision to stay or leave (Weber et al. 1998).
They should also take into account their expec-
tations in the near future of migratory barriers,
expected food density at stopover sites along the
route (Gudmundsson et al. 1991), and search and
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settling time at the next stopover site (Alerstam &
Lindstrom 1990). A bird’s condition, in terms of
energy reserves, protein, water, and sleep depriva-
tion (Schwilch et al. 2002), is also important for
the bird to consider.

Because of the risks during migration, and the
benefits from arriving early on breeding grounds
(see below), birds on spring migration are ex-
pected to maximise migration speed (Alerstam &
Lindstrom 1990). While doing this optimization
of spring migration, the birds have to consider
the conditions mentioned above. The mass gain-
ing rate of birds is usually a function of local food
density, but it may also vary between individuals
e.g. because of differences in dominance (Lind-
strom et al. 1990) or in foraging efficiency. The
dominance situation may change during the stopo-
ver at one site (Rappole & Warner 1976), whereas
foraging efficiency will have the same effect on a
birds intake rate at all its stopover sites. If birds
are speed maximizers, and intake rate varies be-
tween individuals as an effect of local conditions,
a positive correlation between energy deposition



rate and departure body mass is expected among
birds (Alerstam & Lindstrom 1990).

During spring, speed of migration is crucial for
males. Those males that arrive early benefit from
occupying the best territories on breeding grounds
(Forstmeier 2002; Smith & Moore 2005). Male
Wood Warblers are polyterritorial and some will
pair with multiple females (Temrin et al. 1984).
Females start to arrive 7—10 days after most males
have settled at the breeding grounds (Temrin
1986). In a population of Wood Warblers in central
Sweden, secondary females of polygynous males
fledged as many young as females of monogamous
males and primary females of polygynous males
(Temrin et al. 1996). For females, speed of migra-
tion is expected to be less critical than for males,
because the mating opportunities increase as the
number of established males increase. It is still un-
clear if males depart earlier than females from the
wintering grounds or if males migrate faster than
females. Little is known about the differences be-
tween the sexes on migration. Here we report on
fat scores, stopover duration, and changes in body
mass of the Wood Warbler Phylloscopus sibilatrix
at a spring stopover site on Capri, a Mediterranean
island in southwestern Italy.

Methods

In 1993, birds were captured and ringed at two
sites on Capri, 40°33” N, 14°13’ E. One site was
located at Castello Barbarossa on a small hilltop
of the island, ¢ 400 m above sea level. The other
site was located approximately 100 m downhill in
typical Mediterranean macchia vegetation with
some pine trees, Pinus spp. The vegetation gradu-
ally became higher and denser down the slope.
The ringing at the hilltop was part of “the small
island project” (Progetto Picole Isole; Pilastro et
al. 1998) of the Italian national ringing centre, Bo-
logna, undertaken from 16 April to 15 May 1993
(Messineo et al. 2001). The ringing on the slope
was undertaken from 22 April to 11 May in order
to study the stopover behaviour of the birds.

The birds were ringed, measured and weighed
immediately after capture. Wing length was meas-
ured using maximum chord to the nearest mm
(Svensson 1984). Tarsus length was measured with
0.1 mm accuracy, including the folded adjoining
joints. Fat score was estimated visually, follow-
ing a ten-graded scale from 0 to 9 (an extension of
the Pettersson & Hasselquist 1985 method). Body
mass was weighed to 0.1 g accuracy. Some birds
were also recaptured before leaving the island. To

control for body size in the statistical analyses,
wing length and tarsus length were used as indi-
rect predictors. One may on theoretical grounds
argue that a linear relationship with body mass
is achieved if wing length and tarsus length are
raised to the power of three to reflect the volume
of the body. These were tested as alternatives to
the linear measurements in multiple regressions
but there were only small differences between the
alternatives (data not shown).

Stop-over lengths were analysed in two ways.
Minimum stopover lengths (MSL), i.e. the time
between ringing and last recapture were for each
individual recaptured. MSL was used in correla-
tions with initial body mass (IBM), last recapture
body mass (LBM), and body mass changing rate
(BCR). It is well known that many birds initially
loose body mass at a stopover site before they start
to gain body mass (see discussion). Birds may be
captured and recaptured at any time of their stay
at a stopover site. When analyzing recovery data,
the obtained measurements of MSL and BCR may
therefore depend on IBM as an indicator of when
the bird was first captured in relation to its arrival.
We could not find any significant correlation be-
tween BCR and IBM (r, = —0.11, t,, = —=0.76, p =
0.45, partial correlation correcting for minimum
stopover length). On the other hand, there was a
negative correlation between MSL and IBM (rp =
-0.32, t,, = —2.30, p = 0.026, partial correlation
correcting for body-mass change rate) indicating
that birds with IBM closer to their goal departure
body mass stayed shorter than other birds. Since
IBM may have an effect on MSL and LBM we
controlled for IBM in the tests of optimal stopover
theory.

The real stopover length was estimated for all
Wood Warblers using the adjusted Jolly-Seber
method of Holmgren et al. (1993). The method
is developed for analyzing data of birds that are
recaptured at least once, and assumes a constant
daily stopover probability. Maximum likelihood
estimates are given for the mean daily stopo-
ver probability and the variance of the estimated
mean.

Results

In total for both the hilltop site and the slope site,
774 Wood Warblers were ringed. The Wood War-
bler was the most common species on the slope
site, with 331 birds being ringed. The body mass
of the birds ranged from 6.7 g to 12.5 g, with nine-
ty-five percent of the birds within the range 7.2 g
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Table 1. Multiple regression of wing length, tarsus length, and fat score on body mass. Regression coefficient
value, the squared semi-partial regression (the proportion of the total variance in body mass explained by this
variable), the t-statistics and the probability are shown. The degrees of freedom are 326.

Multipel regression av vingldingd, tarslingd och fettklass mot vikt. Regressionskoefficient, forklaringsgraden pd
variationen i vikt, t-vdrde och signifikansvirde anges. Antalet frihetsgrader dr 326.

Variable Coeft. Prop. Var. t p
Intercept -4.92 -3.20 0.001
Wing length 0.104 0.077 8.09 <0.001
Tarsus length 0.193 0.010 295 0.003
Fat score 0.488 0.519 21.0 <0.001

Table 2. Results of univariate linear regressions of wing length, tarsus length, fat score, and body mass over

the time of season.

Linjdr regression av vingldngd, tarslingd, fettklass och vikt mot tid pd sdsongen.

Variable coeff. t n p
Wing length -0.130 -4.16 331 <0.001
Tarsus length 0.004 0.69 331 0.49
Fat score 0.030 1.92 331 0.055
Body mass 0.015 1.23 330 0.22

to 10.5 g. The body mass of the warblers depended
on fat score, wing length, and tarsus length (Mul-
tiple R = 0.78, F3,, . = 173, P < 0.001, multiple re-
gression). The strongest dependence was by the
fat score, which alone explained more than fifty
percent of the variation in body mass (Table 1).
Wing length explained eight percent, whereas tar-
sus length explained only one percent of the vari-
ation in body mass.

All birds, whether recaptured or not or moving
between the sites, were included in the analyses
of differences between birds ringed at differ-
ent sites or different times of the year. Only the
measurements taken at ringing were included, and
birds were assigned to the site of where they were
ringed. The average body mass when ringed (at
first capture) at the hilltop, 8.80 g was no differ-
ent from that on the lower slope, 8.71 g (F . =
1.7, P = 0.19). There was no difference between
the birds ringed at the different sites regarding fat
score, both having an average score of 3.4 (F
< 0.1, P =0.97; Figure 1). Neither was there any
difference in average wing lengths between the
hilltop, 76.3 mm, and the slope site, 76.6 mm (Fl,761
= 2.0, P = 0.15). Wing length of captured birds
decreased over the season, probably because of a
gradually increased proportion of caught females
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over the course of the season. Fat score exhibited a
tendency to increase over the course of the season,
whereas tarsus length and body mass showed no
such tendency (Table 2, Figure 2).

The ringing yielded 48 recaptures. None of the
Wood Warblers ringed on the hilltop site were re-
captured at the same place. Eight (8) Wood War-
blers ringed at the hilltop were later recaptured at
the slope site. The majority of the recaptures were
Wood Warblers ringed and recaptured within the
slope site. Only one (1) recapture was of a bird
moving the slope site up to the hilltop site (P <
0.001, Fisher’s exact, recaptures grouped by site
and whether recaptures are within or between
sites).

Predictions from optimal stopover theory

According to optimal migration theory, some birds
may maximize speed of migration (see introduc-
tion). The accumulation of fat reserves is the most
time-consuming part of a bird’s migration. To
speed up the migration, birds that accumulate fat
reserves at a faster rate than generally expected on
a stopover site, should take the opportunity to stay
longer and put on larger reserves than on an aver-
age stopover site. Under the assumption that birds
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Figure 1. The frequency distribution of fat scores of Wood
Warblers ringed at the hilltop and the slope site. The curves
depict fitted normal distributions.

Frekvensfordelning i fettklasser av gronsangare ringmdrk-
ta pa bergstoppen respektive i sluttningen. Kurvorna visar
anpassade normalfordelningar.
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Figure 2. Wing lengths of Willow warblers ringed over the
spring migration period. The bars depict the mean and 95%
confidence interval of warblers ringed within 5-day peri-
ods (dates at tick labels indicate last day of the period). The
curve is a second-order polynomial fitted to the means by
minimising least squares.

Vinglingder pa ringmdrkta gronsdangare i femdagars-in-
tervall (datumen pd x-axeln dr sista datum i varje period)
under varflyttningen pa Capri. Symbolerna anger medel-
virde och 95 procentigt konfidensintervall. Kurvan dr ett
andragrads polynom anpassat med minsta-kvadratmeto-
den.

at a stopover site have similar expectancies of fat
accumulation rates at alternative stopover sites, or
that these expectancies are uncorrelated with fat
accumulation rates at a specific stopover site, we
would predict that the BCR is positively correlated
with both MSL and LBM. Among the 48 recap-
tured Wood Warblers, 22 lost body mass between
ringing and last recpture, 18 had their body mass
unchanged, and only 8 increased their body mass.
There was no significant correlation between MSL
and BCR (r, = 0.16, t,; = 1.10, p = 0.28, partial
correlation correcting for IBM; Figure 3a). How-
ever, LBM was positively correlated with BCR (r,
=0.62, t,;=5.30, p <0.001, partial correlation cor-
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Figure 3. Stopover data of Wood Warblers that were re-
captured. (a) Minimum stopover length in relation to body
mass change rate and (b) last recapture body mass in rela-
tion to body mass change rate. Positive correlations may
indicate that birds are maximizing speed of migration.
Rastningsdata for aterfangade gronsangare: (a) Observe-
rad rastningstid mot viktékningshastighet och (b) vikt vid
sista daterfangsten mot viktokningshastigheten. En positiv
korrelation kan indikera att faglarna maximerar flytt-
ningshastigheten.
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Table 3. Stopover parameters for Wood Warblers with no night or at least one night between ringing and last
recapture. The parameters are: the average time between ringing and last recapture, 7; the minimum time
between ringing and last recapture, ¢__ ; the estimated average of the actual stopover length, T; the estimated
stopover probability, s, and its variance. The difference between estimated stopover probabilities is significant
(student’s z, = —3.11, p=0.003).

Rastningsparametrar for gronsdangare som observerades stanna ver minst en natt och de som inte observe-
rades gora det. Tabellen visar den observerade tiden i snitt mellan mdrkning och sista dterfangsten, t; den
minsta observerade tiden mellan mdrkning och sista daterfangst, t..., den skattade faktiska rastningstiden i
genomsnitt,t; den skattade sannolikheten att stanna per dag, s, och dess varians. Skillnaden mellan de skat-

tade sannolikheterna for att stanna per dag dr signifikant (student’s t,s= —3.11, p=0.003).

Nights 7 (days) t,.(days) 7(days) s (day™) var n
0 0.068 0.021 0.047 0.045 0.0015 28
>1 1.066 0.542 0.524 0.344 0.0078 19
Minimum stopover length (days) recting for IBM; Figure 3b). This could be a self-
0.0 05 10 15 20 generated correlation from variation in body mass
0.0 1 1 1 1 1

N

-0.6 °

-0.8

Log cumulative proportion
L]

Figure 4. The distribution of minimum stopover lengths of
Wood Warblers presented as the logarithm of the cumu-
lative proportion. A linear slope indicates that birds stay
with a constant stopover probability. The steeper the nega-
tive slope, the lower the stopover probability. Squares de-
pict warblers recaptured within the same day. The slope of
these birds is steep and indicates a low stopover probability
(calculated without the open square data-point; see Table
3). Dots depict warblers recaptured with at least one night
since ringing.

Fordelningen av observerade rastningstider hos gronsang-
are, hdr presenterade som logaritmen av den kumulativa
fordelningen. En linjdr kurva indikerar att faglarna stan-
nar med en konstant sannolikhet per tidsenhet (t ex dag).
Ju brantare negativ lutning pa kurvan, ju ldgre dr san-
nolikheten att stanna. Fyrkanter markerar fdaglar som dr
aterfangade sista gangen inom samma dag som de ring-
mdrktes. Prickar markerar faglar som dr dterfangade med
atminstone en natt mellan ringmdrkningstillfdllet och sista
dterfangsten. Lutningarna pd fordelningarna for dessa tva
grupper dterspeglas i sannolikheterna att stanna per dag
som dr angivna i Tabell 4 (den oppna fyrkanten dr exklude-
rad i de analyserna).
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change rate. Since minimum stopover length was
not correlated with body mass change rate, high
body mass change rates would on average result in
high body masses at last recapture.

Two categories of stopover lengths

The estimated stop-over length of the Wood War-
blers revealed two groups of birds. A plot of the
logarithmic cumulative frequency distribution
of recaptures versus minimum stopover length
reveals two linear curves with different slopes
(Figure 4). The birds known to have stayed at
least one night were inclined to stay longer (daily
stopover probability: 0.344) than those recaptured
in the same day (daily stopover probability: 0.045;
Figure 4, Table 3). On the basis of this result, the
data set is divided into two categories by mini-
mum stopover length (MSL): those with a MSL
less than six hours, and those with longer. With the
exception of one bird with a MSL of almost eight
hours, the former group included all birds that
were recaptured the last time within the same day
as ringing, and the latter group all birds that had at
least one night between ringing and last recapture.
From now on, we will refer to these groups as the
short staying group and the long staying group.
There was no difference in date of ringing be-
tween the two groups (F , = 0.9, P = 0.34). The
short staying group weighed on average more (8.9
g) at ringing than did the long staying group (8.0 g;
F, ,=8.2,P=0.006). The group with short stopo-
ver had an average last recapture weight higher



than the long staying group (8.8 gand 7.9 g; F , =
9.2, P =0.004). There was no difference between
the groups with regard to fat score, neither that at
ringing (F, ,=1.9, P=0.17), nor at last recapture
(F, ,,=0.7, P=0.39). It is likely that the difference
in body mass between the two groups is to a large
extent explained by a difference in body size. The
short staying group had significantly longer wings
(77.3 mm) than the long staying group (75.4 mm;
F, ,=11.2, P=0.002). This suggests that the long
staying group predominantly consists of females,
and the short staying group of males. If females
stay longer than males, the short staying group is
expected to include some females that were re-
trapped by chance with a short time interval.

Discussion

Males of most migratory birds benefit from arriv-
ing early at their breeding grounds because early
males can settle in the best territories with the
highest reproductive success (Forstmeier 2002;
Smith & Moore 2005). The females lack these
incitements and therefore arrive later than males
to the breeding grounds. In the Wood Warbler
the females arrive 7-10 days after the males have
established territories (Temrin 1986). It is not
known if this difference in the timing of arrival
is a consequence of males leaving the wintering
grounds earlier than females, or if it is the result
of males migrating at a faster speed than females.
Males migrating earlier than females in spring is
known from other passerines and also in the new
world migratory system (Yong et al. 1998; Izhaki
& Maitav 1998; Swanson et al. 1999; Morris et
al. 2003). However, males may stay shorter on
stopover sites than females as observed in spring
migrating Wheatears (Dierschke et al. 2005). On
the other hand, studies of spring migrating Com-
mon Yellowthroats did not reveal any difference
in stopover length between the sexes (Morris et
al. 2003).

In this study of Wood Warblers on spring mi-
gration at a stopover site on Capri, two groups of
birds were detected on the basis of the estimated
average stopover length (Table 4). One group only
stayed slightly more than an hour, whereas the
other group on average stayed slightly less than
13 hours. Wing lengths suggest that the shorter
staying group predominantly consists of males,
whereas the other group probably is dominated by
females. Thus, if wing length reflects sex, the dis-
tribution of stopover times of Wood Warblers at
Capri suggests that males, compared to females,

are more in a hurry to continue their migratory
flight or to find richer stopover sites.

The stopover times of the Wood Warblers at
Capri are very short compared to other species at
other spring stopover sites. Wheatears in northern
Germany stayed 1-12 days (Dierschke et al. 2005).
Common Yellowthroats on spring migration
stayed on average three days at their stopover site
in Maine (Morris et al. 2003). Capri as a stopover
site may be of low quality for the Wood Warblers,
suggested by the low stopover probabilities and
short estimated stopover lengths. The pattern of
recaptured Wood Warblers indicate that arriving
birds are landing at high elevations on the island
and then move downbhill to lower elevations where
they stay for some time to feed (which they were
seen to do). There was just one recapture indicat-
ing the opposite movement. Feeding opportunities
were probably better down the slope where the
vegetation was higher and denser. Birds arriving
at Capri may have come from Sicily, a distance of
approximately 270 km, but they may also have ar-
rived from northern Africa. These distances usu-
ally require less than a normal fat deposit. Most of
the Wood Warblers ringed at Capri had moderate
to high fat scores (i.e. 3-5), suggesting that they
were not in urgent need to replenish their energy
stores.

The breeding range of the Wood Warblers ex-
tends from southern Italy to northern Scandina-
via (Cramp 1992). Recoveries indicate that the
breeding grounds of the Wood Warblers at Capri
is northern and western Europe (i.e. France, UK,
Germany and Sweden; Scebba 1993). The Wood
Warblers at Capri could easily continue to the
mainland on the fat deposits they are carrying, as
the island is situated only a few kilometres from the
mainland. In the studies of Wheatears at a spring
stopover site (Dierschke et al. 2005), birds of the
subspecies being more close to its breeding range
stayed shorter times, 1-3 days, at the stopover site
than did the more distant breeding subspecies (i.e.
up to 12 days). Hence, there could be an additional
explanation for the short stopovers of some Wood
Warblers: birds which are close to their breeding
grounds may move directly into their breeding ter-
ritory in their next flight.

It is difficult from observations in the field and
on a single stopover site to determine if migrating
birds are maximising speed of migration or mini-
mising energy consumption (Alerstam & Lind-
strom 1990). We may observe differences between
the individuals in stopover lengths and departure
fuel loads, but we do not know how individuals
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trade the current stopover site in relation to their
expectations of future sites along the migratory
route. If we assume that the individuals have the
same expectations of future stopover sites along
the route, time minimising species are expected
to exhibit a positive correlation between fuel in-
crease rates and stopover length, and between
fuel increase rate and departure fuel loads. We
only observed a positive correlation between body
mass change rate and last recapture body mass,
which cannot be avoided if there is variation in
body mass change rate and stopover lengths are
uncorrelated. The length of stopover and the large
proportion of birds that do not gain body mass
suggest that Capri is not an important refuelling
site for Wood Warblers. Males, however, seem
to make decisions to leave this poor stopover site
sooner than the females, a strategy that is also ex-
pected from speed maximisers.
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Sammanfattning

Gronsangaren ar en tropikflyttande art som héckar
indstan hela Europa utom langst i soder och langst
upp 1 norr. Precis som for manga andra flyttande
arter anlidnder hanarna fére honorna till hick-
ningsplatserna. De tidigaste hanarna kan etablera
sig 1 de bista reviren, sa dirfor finns det en stark
selektion for att hanarna skall anldnda tidigt. Vis-
serligen finns det fordelar for honorna att ocksa
komma relativt tidigt, da tidigare kullar ger ett
storre reproduktivt resultat dn senare kullar, men
uppenbarligen har detta inte lika kraftig paverkan
som en relativt tidig etablering har for hanarna.
Det dr inte riktigt klarlagt om hanarna lamnar vin-
terkvarteren tidigare dn honorna, eller om skillna-
den i ankomsttid mellan konen &r ett resultat av
att de flyttar olika snabbt. Man kan forvénta sig
att bdgge konen, men sérskilt hanarna, forséker
maximera sin flyttningshastighet. Om man antar
att alla faglar har samma forvéntningar pa samt-
liga rastplatser under flyttningen sa leder det till
att de faglar som har hogst fettpalagringshastighet
stannar langre och lagger pd sig storre fettreserver
an ovriga.

I den hédr uppsatsen studerades gronsangarens
rastning pa Capri, under varflyttningen 1993. Fag-
larna fangades pé tva platser pa on, dels uppe pa
en bergstopp, dels cirka 100 m ldngre ner i slutt-
ningen nedanfor berget. Totalt ringmérktes 774
gronsangare varav 48 aterfingades under rast-
ningen. De flesta individerna (95 %) véigde mel-
lan 7,2 g och 10,5 g. Variationen i vikt férklarades
till mer dn hélften av den visuella fettklassningen.
Vingldngden forklarade atta procent av variatio-
nen och tarslingden bara en procent av variatio-
nen i vikten (Tabell 1). Det var inga skillnader
mellan gronsangarna ringmérkta pa bergstoppen
eller sluttningen, vare sig i vikt eller fettklass (Fi-
gur 1). De gronsangare som anldnder till bergstop-
pen verkar ldmna den vildigt fort da inga faglar
aterfangades dar. I sluttningen med dess héga och
tita vegetation var det vanligt att gronsangare sags
fodosoka intensivt och darfor ocksa aterfangades

oftare dn pa toppen. Det var ocksa vanligare att
faglarna rorde sig fran bergstoppen ner i sluttning-
en dn tvartom.

Under flyttningsperioden 6vergick de fingade
gronsangarna fran att vara relativt langvingade
till att vara mer kortvingade (Figur 2). Denna
skillnad beror formodligen p4 att hanar dominerar
under den tidiga delen av sdsongen medan honor
dominerar under den senare delen. Inga andra
uppmétta matt uppvisade nagon trend 6ver flytt-
ningssasongen (Tabell 2).

Det fanns ett samband som normalt indikerar
att faglarna maximerar flyttningshastigheten. De
gronsangare som Okade mest i vikt per tidsenhet
hade de hogsta vikterna den sista gangen de ater-
fangades (Figur 3b). Ddremot stannade de inte en
langre tid 4n de med ldgre viktokningshastighet
(Figur 3a). Det senare antyder att faglarna trots
den fOrsta korrelationen inte maximerar flytt-
ningshastigheten. Det kan vara sé att en variation i
hastigheten for viktokningen korrelerar med sista
kontrollvikten om rastningens lingd dr oberoende
av viktokningshastigheten. Det faktum att bara
8 av 48 aterfangade gronsidngare okade i vikt &r
ockséd problematiskt for analysen, och indikerar
att rastningsplatsen dr av lag kvalitet for gron-
sangarna.

Genom att ta logaritmen av den kumulativa
fordelningen av de observerade rastningstiderna
(tiden mellan mirkning och sista aterfangsten)
erhaller man en rit linje ddr lutningen motsvarar
logaritmen av sannolikheten fOr att stanna per
dag (Figur 4). Fordelningen av de observerade
rastningstiderna indikerade att vi hade tva olika
grupper av faglar. En analys av vinglidngderna in-
dikerade att den ena gruppen som i snitt bara stan-
nade lite drygt en timme, i huvudsak utgjordes av
hanar (Tabell 3). Dessa stannade heller aldrig dver
natten. Den andra gruppen stannade i snitt knappt
tretton timmar, och utgjordes till storsta delen av
honor. Sammantaget kan man sdga att Capri inte
dr en nagon strategiskt viktig plats for gronsang-
are att ldgga pa sig energireserver for den fortsatta
flyttningen. Dessutom verkar hanarna ha mer
brattom &n honorna och ldmnar darfor Capri for
att fortsétta sin flyttning med ytterligare en flyg-
etapp, eller for att soka sig till béttre rastplatser
— en strategi som dr nog sd viktig om man vill
maximera flyttningshastigheten.
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southwestern Italy

Hoststrdcket av ndgra tdittingar pa Capri i sydvdstra Iltalien

JONAS WALDENSTROM, CHRISTIAN HJORT & ARNE ANDERSSON

This paper presents and analyses autumn migration
data on phenology and biometrics for 12 species of birds
trapped at the Capri Bird Observatory, south-western
Italy. The material has been collected over 15 years,
mainly in two periods, 1959-1963 and 1994-2004.
The passage of trans-Saharan migrants (like the Gar-
den Warbler Sylvia borin) peaks in late September and
these birds generally carry moderate to large fat stores,
some probably large enough for the full journey to just
south of the desert. The short-distance migrants that
are mainly due to winter in the Mediterranean region
(like the Robin Erithacus rubecula) arrive later, around
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the beginning of October, and carry less fuel deposits.
Mainly resident birds (like the Sardinian Warbler Sy/-
via melanocephala) do not build up any substantial fat
reserves and their phenologies do not indicate much mi-
gratory movement.
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Introduction

The study of bird migration across the Mediter-
ranean-Saharan topographical and ecological
barrier has a long tradition and was summarised
by Moreau (1972). Since then a large number of
papers have been written on the subject, both re-
garding the spring and autumn passages. A good
overview, containing much phenological and bio-
metrical data from the westernmost part of the
Mediterranean, was Finlayson’s (1992) book on the
migration across the Strait of Gibraltar. Recently
Italian scientists have published three reports with
a profusion of similar data on the Italian avifauna,
covering the whole year and both resident and
migrant birds. The report relevant in the present
context is the one by Licheri & Spina (2002). The
standard work on ornithology of the Naples and
Capri area is the book on the bird fauna of the
Campania region by Scebba (1993).

The present paper presents autumn migration
data on phenology and biometrics for 12 species
of birds trapped for ringing at the Capri Bird Ob-
servatory in south-western Italy during 15 years
between 1959 and 2004. Italy, and the island of
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Capri, lies on what can be called the “central fly-
way”’, where birds from the Baltic basin and areas
east thereof, and from much of central Europe pass
southwards in autumn en route for winter quarters
in eastern West Africa and around the Congo ba-
sin — and largely return the same way in spring. At
the same time Capri and the surrounding region is
the wintering area for many resident species and
northern short-distance migrants.

Material and methods

Capri Bird Observatory (40°33’N 14°15’E) resides
400 m a.s.l. in the remnants of an old castle, Cas-
tello Barbarossa, on a mountain above Anacapri
town. The island of Capri is situated 5 km off
mainland Italy, in the bay of Naples, approximate-
ly 250 km north of Sicily and 500 km NE of Cape
Bon in Tunisia.

Data have been collected during 15 autumns
from 1959 to 2004, with the coverage in individual
seasons varying from 4 (1989) to 102 days (1961),
with a total of 524 working days (Table 1). Birds
were trapped with mistnets in the mostly macchia
vegetation in and around the castle. However, the



Table 1. Trapping effort in different years.
Fangstinsatsen under olika dr.

Year Trapping days Period

Ar Féngstdagar Period
1959 58 7 Aug — 3 Oct
1960 32 4 Oct — 4 Nov
1961 102 6 Aug — 15 Nov
1962 32 22 Sep —23 Oct
1963 8 30 Jul - 13 Aug
1989 4 10 Oct — 13 Oct
1994 64 17 Aug — 19 Oct
1995 44 31 Aug— 13 Oct
1996 25 2 Sep — 5 Oct
1997 12 25 Sep — 6 Oct
1998 42 19 Jul — 29 Aug
1999 21 16 Sep — 25 Sep
2000 41 4 Aug — 13 Sep
2001 11 26 Sep — 6 Oct
2004 28 10 Sep — 7 Oct
Total 524

number of nets used varied considerably between
years, with little efforts of standardisation. The
study area has been hit by fire at least twice dur-
ing the time period, with large if mainly temporal
effects on the tree and bush vegetation. Thus, the
material is of a heterogeneous nature, but data as-
sembled from so many years still gives a good pic-
ture of the general pattern of migration.

We divided the trapping dataset into 24 pentads,
starting on 19 July and ending on 15 November.
For each pentad we calculated the trapping activ-
ity as the proportion of days with active trapping
of the total possible days (i.e. for the first pentad: 5
days with active trapping out of a total of 75 pos-
sible days (1 pentad, 15 years) = 6.7% trapping ac-
tivity; Table 2). Generally, coverage was less good
in the early and late parts of the study period. Out
of the many species caught at the observatory, we
chose 12 for the sake of this article. These species
were the most numerous in the trappings, rang-
ing from 1847 Robins to 76 Northern Wheatears
Oenanthe oenanthe (Table 2). With such a large
variation in sample size, the number of potential
analyses will also vary between species. For each
treated species we have produced a phenology
chart. However, to adjust these charts for the vari-
ation in trapping intensity we divided the number
of trapped birds in each pentad by the number of
active trapping days. Thus the y-axis in each chart
shows the average number of trapped birds per day
in each pentad.

Birds were aged according to characters present-
ed in Svensson (1984, 1992), in all but the earliest
study years (1959-1963), as either juveniles, adults
or birds of unknown age. Individual sex has been
determined in species with pronounced plumage
dimorphism. Fat stores have, since 1989, been de-
termined according to the scale of Hasselquist &
Pettersson (1985), which judge the amount of fat
deposited on the abdomen and in the tracheal pit
based on seven scores. This scale has later been
enlarged to ten scores, by inclusion of three ad-
ditional classes of really fat birds (Falsterbo Bird
Observatory, unpublished). These higher scores
are similar to the three largest ones in the scale
of Kaiser (1993; see also Bairlein 1995), and have
been used on Capri since 1994.

The extent of post-juvenile moult was noted in
juvenile birds according to the six score scale of
Bensch & Lindstrom (1992).

Species accounts

Tree Pipit Anthus trivialis

The Tree Pipit is a common breeding bird in most
parts of Europe, including Italy. It winters in sub-
Saharan Africa in open woodland and wooded sa-
vannah (Keith et al. 1992). The first birds trapped
on Capri appeared in pentad 6, in the middle of
August, but the migration peaks in mid September
(median pentad 12; Figure 1A). October records
are generally rare in Italy (Licheri & Spina 2002)
and only six individuals were ringed during this
month on Capri.

Body masses ranged from 17.5 to 35.3g (mean
22.8g and 24.6g for adults and juveniles, respec-
tively), a really remarkable span (Table 3). Mean
fat scores were around 4.5-5. There was no dif-
ference between the age classes in mass (F 4, =
3.42, p = 0.068), and both juvenile and adult birds
increased in mass with the progress of the autumn
(adult: Pearson r = 0.505, n = 17, p = 0.030; juve-
niles: Pearson r = 0.422, n = 64, p = 0.001; Fig-
ure 2). Both the phenology of the passage and the
pronounced increasing trends in mass with time
is similar to data from the rest of Italy (Licheri &
Spina 2002).

Blackcap Sylvia atricapilla

On Capri the Blackcap occurs both as a common
resident, as a numerous passing migrant and as
winter visitor. Many of the wintering birds come
from northern populations (Hjort et al. 2006),
being generally larger and longer-winged than
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bird of the resident population. The phenology
diagram, based on 812 ringed individuals (Fig-
ure 1B), illustrates this pattern of residents ver-
sus migrants, with two peaks in the numbers of
ringed Blackcaps. The first peak, in late July, is
probably exclusively consisting of breeding local
birds. This peak is followed by a period of lower
trapping numbers until a marked increase starts
from pentad 13, with a peak at pentad 18 in mid-
October, after which the numbers drop again. This
second peak coincides with that of the Robin and
most likely mainly consists of migrant Blackcaps.
We divided the material in two groups: birds with
< 7lmm or = 72mm in wing length (Table 3). The
long-winged group was heavier (t, ,,; = -11.9, p >
0.001), carried larger fat stores (t,,,; = —10.0, p >
0.001) and peaked on average two weeks later in
the season (1 October vs. 16 September; t,,,, =
-9.0, p > 0.001).

Garden Warbler Sylvia borin

The Garden Warbler is a widely distributed spe-
cies in Europe, breeding from the northern parts
of the Mediterranean region to northern Fenno-
scandia, and eastwards from Great Britain well
into Russia (e.g. Cramp 1992). It is one of the
most frequently trapped birds on Capri in spring
(Pettersson et al. 1990, Messineo et al. 2001). The
breeding area for birds passing Capri is indicated
by recoveries in Lithuania, Finland and Byelorus-
sia, and at least three wintering records have been
made in the Congo basin (Pettersson et al. 1990).
In autumn, 568 Garden Warblers have been ringed
and the phenology shows a distinct peak in the last
weeks of September (median passage pentad 14;
Figure 1C). However, the earliest birds are trapped
already in mid-August and the latest well into Oc-
tober. Adult Garden Warblers pass through the
area on average c. 10 days earlier than juveniles
(Mann-Whitney U = 6749.0, n = 530, p < 0.001;
Figure 1C).

The mean body mass levels were c. 5g heavier
than an estimated lean body mass of 15g (Ottosson
et al. 2005), and the mean fat scores were between
4 and 5 (Table 3). The heaviest recorded individ-
ual weighed 33.1g. These body masses are similar
to those observed in Garden Warblers which in
central Nigeria prepare for their spring departure
across Sahara and the Mediterranean Sea (Ottos-
son et al. 2005), and are thus probably sufficient
to cover the energy demands for the full journey
to sub-Saharan Africa without refuelling. There
were no trends in mass or fat score within the

season (Pearson r =—0.002 — +0.193, n = 44464,
n.s.) and no body mass differences between age
classes (F, 5o, = 1.04, p = 0.308).

Sardinian Warbler Sylvia melanocephala

The Sardinian Warbler is mainly sedentary in the
Mediterranean region, but some birds, at least
some years, winter south of the Sahara (e.g. Urban
et al. 1997, Borrow & Demey 2001). It is a com-
mon breeder on Capri and most birds trapped in
autumn may be local, or from the surrounding re-
gion. This view is supported by the phenology dia-
gram with a rather even distribution in all pentads,
except for a somewhat higher number in the very
first pentad of the season (Figure 1D). The median
“passage” for both juveniles and adults is in the
second week of September (pentad 11; Figure 1D),
but these figures are most likely somewhat affect-
ed by increased trapping activity in these pentads.
The extent of post-juvenile moult of body feath-
ers shows a marked change from predominantly
low scores before pentad 10 to predominantly high
scores after (Figure 3), which indicates that before
pentad 10 the majority of juvenile birds are still
within or near their breeding territories, still in
heavy moult of juvenile body feathers. Juveniles
trapped after pentad 10, with nearly completed
post-juvenile moult, could be either local progeny,
dispersing juveniles from neighbouring areas, or
true migrants.

The body mass of trapped Sardinian Warblers
was very similar between age and sex classes
(Table 3), and only marginally lower than corre-
sponding values from other Italian Sardinian War-
blers (Licheri & Spina 2002). We found no tempo-
ral trend in body mass, neither for adults (Pearson
r = 0.084, n = 51, p = 0.559) nor for independent
juveniles (post-juvenile moult scores > 3: Pearson
r =—0.087, n = 69, p = 0.475). Licheri and Spina
(2002) noted an increase in mass during the au-
tumn, most pronounced in October — December.
As only few Sardinian Warblers were trapped af-
ter mid-October we could have missed that trend.

Subalpine Warbler Sylvia cantillans

Breeds in large parts of the central and western
Mediterranean region, including the Iberian pe-
ninsula and the Mahgreb of North Africa (Cramp
1992), and winters in the northern, drier parts of
sub-Saharan Africa (e.g. Urban et al. 1997). The
trapping data from Capri indicates four peaks in
the migration phenology of the Subalpine War-
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Tree Pipit Tradpiplarka

Median 12, n = 98

123 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

Blackcap Svarthétta

Median 16, n =812

12 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24

Garden Warbler Trddgardssangare

Juv: Median 14, n = 481
Ad: Median 12, n = 49

12 3 4 56 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

Sardinian Warbler Sammetshétta

Juv: Median 11, n =380
Ad: Median 11,n =73

12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

Subalpine Warbler Rédstrupig séngare

Juv: Median 8, n =75

123 4 56 7 8 9 10111213 1415 16 17 18 19 20 21 22 23 24

Subalpine Warbler Rédstrupig sangare

Male: Median 13, n =11
Female: Median 8, n =9

00 ol il b .

12 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24

Chiff-chaff Gransangare

Juv: Median 18, n =92
Ad: Median 18, n = 44

12 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24

Willow Warbler Lévséangare

Juv: Median 14, n = 121
Ad: Median 20, n =37

12 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24



Wood Warbler Grénséangare

Median 10, n = 109

o

12 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24

Firecrest Brandkronad kungsfagel

Juvenile male: Median 14, n = 83
Juvenile female: Median 15, n = 45

12 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24

Northern Wheatear Stensk vétta

Median 12, n =76

12 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24

bler (Figure 1E). For adults, the first peak con-
sists mainly of females (median pentad 8) and
the second primarily of males (median pentad 13;
Figure 1F). However, the material is rather small
and statistically speaking there was no significant
difference in passage time between adult males
and females (Mann-Whitney U = 33.5, n = 20, p
= 0.216). There is a clear tendency for a bimodal
phenology also for juveniles, but very few of this
age class have been sexed (Figure 1E). In general,
adults peaked later than juveniles (Mann-Whitney
U =478.0,n=96, p=10.003).

L
Robin Rédhake

10

9 | Juv: Median 16, n = 1218

8 Ad: Median 20, n =270

7

6
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4
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12 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24

M

Song Thrush Taltrast

Median 19, n =305

12 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24

Figure 1. The mean number of trapped individuals per
trapping day in each pentad. When distinguished, we give
numbers for different ages and sexes, and sample size and
median pentad. Solid bars=adults, open bars=juveniles.
Det genomsnittliga antalet fangade individer per fangstdag
i varje pentad. Vi ger antal for olika dldrar och kén ndr
vi separerade dem, samt stickprovsstorlek och medianpen-
tad.

Body mass ranged from 8.6 to 15.3g (Table 3).
There was a positive trend in juvenile body mass
with time (Pearson r = 0.647, n = 74, p = 0.044),
not found in the smaller adult dataset (Pearson r =
0.129,n =22, p = 0.566).

Chiffchaff Phylloscopus collybita

The Chiffchaffis a common species in most of Eu-
rope, occurring with different subspecies in dif-
ferent parts of the continent (Cramp 1992). The
wintering area ranges from the Mediterranean

47



Table 3. Morphometrics of birds trapped on Capri during 15 autumns, 1959-2004.
Morfometriska data fran faglar fangade pa Capri under 15 hostar 1959-2004.

Body mass Kroppsvikt (g)

Fatscore Fettskala

Species Age Sex  Mean Range s.d. n Mean  s.d. n

Art Alder  Kon Medel Spann Medel

Tree Pipit Trddpipldrka

Anthus trivialis ad 22.8 18.2-28.6 2.7 17 4.5 1.9 17
juv 24.6 17.5-35.3 39 64 5.1 1.9 64

Blackcap Svarthdtta

Sylvia atricapilla

= 71 mm wing length 16.2 13.0-20.6 1.2 260 1.8 1.3 259
= 72 mm wing length 17.6 13.2-24.6 1.7 487 3.0 1.6 488

Garden Warbler

Trddgardssdangare ad 19.4 13.7-29.5 32 44 4.5 2.1 44

Sylvia borin juv 19.9 14.3-33.1 32 464 4.8 1.8 464

Sardinian Warbler

Sammetshditta ad M 11.9 10.4-13.4 0.7 29 2.1 1.2 29

Sylvia melanocephala ad F 12.0 11.0-13.0 0.6 22 1.6 1.2 22
ad 11.9 10.4-13.4 0.6 51 1.9 1.2 51
juv M 12.0 10.2-15.4 0.8 101 1.8 1.2 101
juv F 11.8 10.4-13.6 0.8 124 1.8 1.2 122
juv 11.8 10.0-15.4 0.7 356 1.9 1.1 352

Subalpine Warbler

Rédstrupig sangare

Sylvia cantillans ad 117 8.9-15.3 2.1 22 5.6 1.9 22
juv 10.8 8.6-14.0 1.2 74 4.5 1.8 74

Chiffchaff Gransdangare

Phylloscopus collybita ad 6.6 5.1-10.3 1.1 41 2.4 1.2 41
juv 6.5 44-9.2 0.8 83 24 1.7 83

Willow Warbler

Lovsdngare ad 10.3 7.4-13.6 2.1 12 4.6 2.1 12

Phylloscopus trochilus juv 9.1 7.0-13.2 1.2 110 43 1.7 110

Wood Warbler

Gronsangare ad 10.2 8.8-13.0 1.7 5 3.8 2.2 5

Phylloscopus sibilatrix juv 10.0 7.6-14.6 2.0 47 4.1 2.1 47

Firecrest

Brandkronad kungsfigel ad 5.1 5.0-53 0.1 5 1.2 1.1 5

Regulus ignicapillus juv M 5.1 4.1-5.9 0.3 78 1.1 1.2 78
juv F 5.0 42-6.2 0.4 42 1.6 1.5 42
juv 5.1 4.1-6.9 0.4 129 1.3 1.3 129

Northern Wheatear

Stenskvitta ad M 227 21.4-25.6 1.7 5 3.8 1.9 5

Oenanthe oenanthe ad F - 20.2-21.6 - 2 - - -
juv 22.5 17.3-29.2 2.4 43 4.1 1.4 40

Robin Rédhake

Erithacus rubecula ad 15.9 10.9-18.9 1.4 70 32 1.5 68
juv 15.8 11.4-22.5 1.5 1130 2.9 1.6 1129

Song Thrush Taltrast

Turdus philomelos ad - 62.0-80.0 - 2 - - -
juv 64.5 48.5-79.5 6.5 48 22 1.4 50
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Figure 2. Body mass in relation to pentad in adult (filled
circles) and juvenile (open boxes) for Tree Pipits Anthus
trivialis trapped on Capri in autumn.

Trddpipldrkans Anthus trivialis viktutveckling under hos-
ten pa Capri (adulta fdglar = svarta cirklar, juvenila =
oppna kvadrater).

region to tropical Africa (Urban et al. 1997) and
includes the island of Capri (Hjort et al. 2006).
Chiffchaffs occur at the study site from the last
days of September onwards to early November,
with a median passage for both age classes at pen-
tad 18 (Figure 1G). This is similar to a study cov-
ering the whole of Italy, where autumn migration
peaks in the middle of October, but where good
numbers of Chiffchaffs are trapped throughout the
winter (Licheri & Spina 2002).

The mean body masses were low, 6.6g in adults
and 6.5g in juveniles (Table 3), with no signifi-
cant differences between ages (F1,122 = 0.70, p =
0.406). These values were approximately 0.5-1.1g
lower than in the study of Licheri and Spina (2002).
We noted a tendency for a negative temporal trend
in adult body mass (Pearson r = —0.306, n = 41, p
=0.051), which was not observed in juvenile birds
(Pearson r =-0.093, n = 83, p = 0.401).

Willow Warbler Phylloscopus trochilus

This is one of the most common birds in Europe
north of the Mediterranean region, divided into
two subspecies: trochilus that winters in West
Africa, and acredula, a northern subspecies, that

winters in East and Southeast Africa (e.g. Cramp
1992). The origin of the Willow Warblers passing
Capri is not fully resolved, but probably includes
central European populations of the trochilus sub-
species (Zink 1973).

A total of 160 Willow Warblers, of which 37
were adults, have been ringed on Capri in autumn.
The period of passage is long and seems to differ
between age classes. Juveniles appear already in
early August, peak in the last week of September
(median pentad 14) and show declining numbers
throughout October (Figure 1H). Adult individu-
als appear later, starting at pentad 10 and are
trapped into November. However, the number of
adult Willow Warblers is fairly low, and the appar-
ent peak at pentad 20 is largely due to 15 individu-
als trapped during this pentad in 1961. Body mass
ranged from 7.0g to 13.6g (Table 3), and adult Wil-
low Warblers were heavier than juveniles (adults
mean 10.3g, juveniles mean 9.1g; F,,, = 8.26, p
= 0.005). Furthermore, body mass increased with
pentad in juvenile (Pearson r = 0.213, n = 110, p
= 0.026), but not in adult warblers (Pearson r =
0.480, n = 12, p = 0.114). The sexes differ in size
in this species, with males being larger than fe-
males, but the increase in mass was not due to an
increased size as indicated by wing length (Pear-
sonr=0.069, n =110, p = 0.471).

Wood Warbler Phylloscopus sibilatrix

A widely distributed species in Europe, most com-
monly found in mature deciduous forest, mainly
wintering in forested parts of equatorial West and
Central Africa (e.g. Urban et al. 1997). A total of
109 Wood Warblers have been trapped on Capri in
autumn and the median passage occurred in the
first days of September (Figure 11), which is simi-
lar to previously published data from the whole of
Italy (Licheri & Spina 2002). The majority of the
aged individuals were juveniles; only five birds
were aged as adults. The body masses were close
to 10g and fat scores around 4, with no differences
between the age classes (F1,51 = 0.35, p = 0.851;
Table 3). Juveniles increased in mass (Pearson r =
0.337,n =47, p=0.021) and fat score (Pearson r =
0.304, n =47, p =0.038) with time, but not in wing
length (Pearson r = 0.115, n =47, p = 0.441).

Firecrest Regulus ignicapillus

Firecrests breed on Capri in gardens and woods
and are fairly common in the autumn trappings at
the observatory, with a total of 184 birds trapped
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in the 15 seasons. Nearly all trapped individuals
were juveniles. Firecrests were trapped in all pen-
tads except for the last one in mid-November, but
the number of trapped birds per pentad was low
for the whole period (Figure 1J). The disappear-
ance in pentad 24 may reflect an effect of deterio-
rating feeding possibilities at the trapping site (at
the exposed top of Monte Barbarossa) in winter.
This is also indicated by the fairly good trapping
numbers of Firecrests at Villa San Michele further
down the slope in winter (Hjort et al. 2006)

Northern Wheatear Oenanthe oenanthe

The Northern Wheatear breeds commonly all over
Europe, including Italy, and winters in the dry sa-
vannah zones south of the Sahara (e.g. Borrow &
Demey 2001). Only 76 birds have been trapped on
Capri in autumn, the majority juveniles. The very
first was trapped already in early August, the last
in late October (Figure 1K). The migration period
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Figure 3. An error-bar plot showing the 95% confidence
interval of the mean of post-juvenile moult scores (CI PIM)
in juvenile Sardinian Warblers Sylvia melanocephala in
different pentads. Numbers of investigated individuals are
indicated for each pentad. Data on post-juvenile moult is
lacking for birds trapped in pentads 20-24.

Fordndringen av postjuvenila ruggningsgraden (95% kon-
fidensintervall for medelvirdet: CI PJM) éver tiden for ju-
venila sammetshdttor Sylvia melanocephala vid hostmdrk-
ning vid Capri Fagelstation. Antalet undersdkta faglar per
pentad anges over x-axeln. Inga datapunkter fanns for
pentaderna 20-24.
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is long and there was no trend in juvenile body
mass over the autumn (Pearson r = 0.169, n = 43,
p = 0.278). The measured body mass values were
similar (mean combined age classes c. 22.5g; Ta-
ble 3) or slightly lower than the few weights pub-
lished by Licheri & Spina (2002) — the mean body
mass 22.9-24.6 g depending on ten day period.

Robin Erithacus rubecula

The Robin is the most frequent species trapped,
with a total of 1847 ringed individuals (Table 2).
The first birds appear in the middle of September
and they can thereafter be found at the ringing site
throughout the autumn. The trappings of juve-
nile birds peak in early October (median passage
pentad 16), while the catches of adult birds seem
to peak later in the same month (median passage
pentad 20; Figure 1L). In a large study covering
all ringed passerines in Italy, Robins peaked in the
middle of October (Licheri & Spina 2002). There
were significant negative trends in body mass with
progress of the season, for both juvenile (Pearson
r=-0.158, n = 1133, p < 0.001) and adult Robins
(Pearsonr=-0.270,n="70, p <0.024). The species
winters in fairly large numbers on Capri (Hjort et
al. 2006), in gardens, orchards and vineyards, but
this is just part of a much larger wintering area
covering all southern parts of Italy, including Sic-
ily, as well as parts of North Africa (Cramp 1988).
The birds trapped on Capri therefore probably in-
clude birds that will winter on the island and oth-
ers heading further south. The decreasing trends
in mass for both age classes suggest a larger pro-
portion of passing migrants during the early parts
of the migration period and an increasing propor-
tion of Capri wintering birds in the latter part. The
fat stores in many birds are sufficient for onward
flight (mean fat deposits 2.9 in juveniles and 3.2 in
adults; Table 3), and the heaviest bird weighed as
much as 22.5g, more than twice the leanest body
masses of c. 11g.

Song Thrush Turdus philomelos

The Song Thrush is a common species in most
of Europe, from the northern Mediterranean to
Scandinavia (Cramp 1988). It winters in parts of
the breeding range, but migrant populations may
reach as far south in winter as North Africa — very
occasionally also to south of the Sahara (Borrow &
Demey 2001). Comparatively many Song Thrush-
es ringed on Capri have been recovered elsewhere
during late autumn and winter, primarily on the



Italian mainland and probably as a result of hunt-
ing. There is also one recovery from Tunisia and
one from Algeria (Pettersson et al. 1990).

The Song Thrush is a fairly common species in
the trappings on Capri in autumn, but only in the
years with coverage late in the season. In total 305
birds have been ringed of which all but 29 were
juveniles. The phenology diagram shows a distinct
peak in October-early November (Figure 1M).
The body masses of juvenile Song Thrushes were
c. 3g lower than a dataset from the whole of Italy
(Licheri & Spina 2002), and showed no temporal
trends (Pearson r = 0.037, n =48, p = 0.804).

Discussion

The analysed species can be divided into three
categories that are typical of the Mediterranean
region as a whole (Finlayson 1992): (1) tropical
migrants, (2) short-distance migrants and (3) resi-
dent species. The tropical migrant group was com-
posed of Tree Pipit, Garden Warbler, Subalpine
Warbler, Willow Warbler, Wood Warbler and
Northern Wheatear and winters in sub-Saharan
Africa. For all these species, except the Subalpine
Warbler, most of the birds passing Capri in autumn
are probably from northern breeding populations,
from central Europe, eastern Scandinavia and the
Baltic states (Pettersson et al. 1990, Scebba 1993).
The Subalpine Warbler, on the other hand, has a
generally more southerly distribution in Europe, in
and around the Mediterranean area, and it may be
that the uptake area for this species at Capri con-
sists mainly of Italy. The Garden Warbler, Wood
Warbler and to some degree also the Willow War-
bler are confined in winter to the southernmost
wooded regions of West Africa, from the Guinea
savannah zones south to the rainforest belt. Gar-
den Warblers ringed at Capri, for example, have
been recovered in the Congo Basin (Pettersson et
al. 1990). The other tropical migrants in this sam-
ple are mainly wintering in the dry savannahs in
the Sahel, Sudan and Guinea climate zones.
Diagnostic of the tropical migrant species on
Capri is that their body masses span large inter-
vals (Table 3); often with the heaviest individuals
weighing twice as much as the leanest. Migration
strategies might differ between species and indi-
viduals, but it seems likely that the heaviest birds
carry enough fuel for making the Mediterranean-
Sahara passage without refuelling. There was a
generally positive relationship between mass and
progress of the autumn for this group of birds
which, particularly for the species with breeding

populations on Capri, was influenced by low post-
fledgling mass at beginning of the season.

The second group of birds, the short-distance
migrants, consisted of Chiffchaffs, Robins and
Song Thrushes. When sampled on Capri, they
probably included both birds on passage and
birds come to winter in the region. All three spe-
cies have winter distributions that include Italy
and the North African coast (Cramp 1988, 1992).
Chiffchaffs are numerous also south of the Sahara,
the Song Thrush is only a vagrant there (Borrow
& Demey 2001). These species either showed no
trend (Song Thrush) or negative trends (Robin and
Chiffchaff) in mass with season, indicating that as
the autumn progresses the proportion of migratory
birds in the trappings diminished. The mean body
masses of the different migratory species on Capri
were generally slightly lower than those from the
rest of Italy (Licheri & Spina 2002).

Lastly, the resident birds, here represented by
Sardinian Warblers and Firecrests, did not show
much migratory activity. There were no peaks in
their phenologies and no trends in body mass with
season; rather the trapping pattern seemed mainly
affected by the trapping activities. However, for
both species the numbers trapped decreased in the
latest part of the season in November, which could
possibly be linked to low-scale altitudinal move-
ments away from the observatory on the peak
of the mountain down to the lower slopes of the
mountain.

The Blackcap was the species which most clear-
ly included birds of different types. Those of the
breeding population in the region (ssp. pauluccii)
are smaller and somewhat darker, whereas longer-
winged and paler northern birds appear in num-
bers later in the autumn. Also body mass and fat
score data illustrate the differences between the
groups, with larger reserves, indicating possibili-
ties for further flights, in the latter group.

To conclude, these autumn data, although
patchy, add to our knowledge of annual routines
for birds in the region, and should be used in con-
junction with similar data from this site in spring
and winter (Petterson et al. 1990, Messineo et al.
2001, Hjort et al. 2006) and from the region as a
whole (Scebba 1993, Messineo et al. 2001, Licheri
& Spina 2002, Spina & Licheri 2003).
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Sammanfattning

Medelhavet och Sahara-dknen &r tva viktiga eko-
logiska barridrer som palearktiska flyttfaglar mo-
ter under flyttningen till och fran vinterkvarteren.
Flyttfagelforskningen har en ldng tradion i Med-
elhavsomradet, med studier fran Gibraltar i vés-
ter till Israel i Oster. Ett betydande striack gar dven
genom de centrala delarna av Medelhavsomradet,
exempelvis via den italienska halvon vidare mot
Nordafrika. Italienska forskare har under en rad ar
studerat varflyttningen vid ett antal Gar i centrala
Medelhavet (Messino m.fl. 2001) och dven sam-
manstéllt data fran host och vinter fran italien-
ska ringmérkningsplatser (Licheri & Spina 2002,
Spina & Licheri 2003). Huvuddelen av alla studier
omfattar dock det italienska varstricket och vi vill
darfor i den hér artikeln sammanstélla och analy-
sera hostdata fran Capri Fagelstation i sydvistra
Italien.

Material och metoder

Capri Fagelstation grundades 1956 av svenska
ringmérkare efter att Axel Munthe vid sin dod
1949 testamenterat sin egendom till svenska sta-
ten. Fagelstationen ligger pa toppen av Barbaros-
saberget ovanfor Villa San Michele 1 Anacapri, i
en delvis raserad borg omgiven av macciavegeta-
tion. Fagelstationen har mestadels anvints for att
studera det massiva varstracket, men stationen har
ocksa varit bemannad i varierande grad under 15
hostar. Sammanlagt fanns data fran 524 héstring-
mirkningsdagar under perioden 1959-2004 (Ta-
bell 1).

For att illustrera stricket pd bédsta satt utifrn detta
heterogena material delade vi in materialet i 24
pentader, med start 19 juli och slut 15 november.
For varje pentad ridknade vi sedan fram ett aktivi-
tetsindex dér antalet aktiva fangstdagar i pentaden
delades med det totala mdjliga antalet dagar. Detta
index varierade fran 6,7% i de sdmst tickta pen-
taderna (5 dagar med fangst delat med 75 mojliga
dagar) till 65,3% 1 pentaden med bist tickning
(Tabell 2). Da fangstintensiteten uppvisade dessa
variationer valde vi att i alla fenologifigurer dela
det faktiska antalet faingade faglar i pentaden med
antalet dagar med aktiv fangst. Y-axeln visar sale-
des det genomsnittliga antalet fingade faglar per
aktiv fangstdag i varje pentad. Vi valde att bara
analysera de 12 arter som fangats i storst antal un-
der hostarna (Tabell 2).

Faglarna art-, kons- och aldersbestdmdes i mdj-
ligaste man enligt karaktdrer i Svensson (1984,



1992). Fangade faglar vigdes och mittes enligt
standardmetoder och den visuella fettméngden
bestdmdes enligt Ottenby-skalan (Hasselquist &
Pettersson 1985) utékad med tre steg for riktigt
feta faglar enligt Falsterbo Fagelstation (liknar
de tre hogsta stegen i skalan utvecklad av Kaiser
1993). Postjuvenil kroppsruggning bestdmdes en-
ligt Bensch & Lindstrom (1992).

Resultat

Foljande lista dr en kort sammanfattning for varje
art. For mer detaljerad information bor man ldsa
de engelska texterna samt studera de figurer och
tabeller som utgdr grunden till artikeln.
Tradpiplarka Anthus trivialis. De forsta tradpi-
plarkorna fdngades redan i borjan av augusti men
striacktoppen infaller forst i mitten av september
(Figur 1A). Sex oktoberfynd gjordes. Kroppsvik-
ten varierade fran 17,5-35,3 g och uppvisade po-
sitiva trender 6ver sdsongen bade for adulta och
juvenila faglar (Figur 2).

Svarthitta Sylvia atricapilla. Férekommer i tva
former i fangsten pd Capri, dels den kortvingade
lokala rasen pauluccii och dels som mer langving-
ade flyttande former fran nordliga populationer.
Svarthittan dr en vanlig Overvintrare pa 6n. De
812 ringmarkta faglarna visar tvd toppar, en tidig
redan i slutet av juli bestdende av lokala faglar och
en storre i oktober mestadels bestaende av inflyt-
tade nordliga individer (Figur 1B).

Tradgardssangare Sylvia borin. De 568 fingade
tridgardssdngarna uppvisar en distinkt stricktopp
i slutet av september dven om enstaka individer
fangades betydligt tidigare och senare (Figur 1C).
Adulta féglar passerar ca 10 dagar tidigare 4n ju-
venila faglar. Medelvikten 1dg ca 5 g 6ver den fett-
fria vikten och enstaka individer hade dubblerat
sin vikt. Det fanns inga skillnader mellan alders-
grupperna med avseende pa vikt.

Sammetshatta Sylvia melanocephala. Det finns
nagra publicerade fynd av sammetshittor soder
om Sahara, men den absoluta merparten Over-
vintrar i Medelhavsomradet. Sammetshittan dr en
mycket vanlig hickfagel i macciavegetationen pa
Capri och fenologidiagrammet visar inte heller pa
nagon uttalad strackbild (Figur 1D). Dock mérks
en snabb fordndring av utbredningen av postju-
venila fjddrar runt pentad 10, vilket skulle kunna
antyda att ungfaglarna borjar rora sig mer vid den
tiden.

Rodstrupig séngare Sylvia cantillans. Sam-
manlagt har 97 rédstrupiga sangare fangats vid
fagelstationen under hdstarna, av vilka merparten

utgjordes av juvenila faglar. Rodstrupig sangare
héckar 1 storre delen av Medelhavsomradet, in-
klusive pa Capri, och dvervintrar i Afrika, mes-
tadels soder om Sahara. Adulta faglar passerade i
genomsnitt senare dn juvenila faglar (Figur 1E,F).
Hos juvenila faglar fanns en signifikant positiv
trend 1 kroppsvikt dver sdsongen och vikterna va-
rierade frén 8,6 g till 15,3 g.

Gransangare Phylloscopus collybita. Gransang-
are ar framfor allt en senhostfagel pa Capri, med
en medelpassage 1 mitten av oktober (Figur 1G).
Enstaka figlar fangas redan i slutet av september
och en del finns kvar pa 6n hela vintern. Vikterna
hos fangade faglar var generellt laga.

Lovsangare Phylloscopus trochilus. De 16vsang-
are som forekommer pd Capri om hosten tillhor
troligen centraleuropeiska populationer av rasen
trochilus (Zink 1973), vilket innebér att vervint-
ringsomradena bor ligga i Vistafrika. Samman-
lagt har 160 16vséngare fdngats, av vilka en hog
andel bestdmts som adulta faglar (37 st). Striack-
bilden péa Capri dr utdragen (Figur 1H) och medel-
passagerna i viss man préglad av ett par dagar med
riktigt goda fangster 1961, vilket gor att man kan
ifragasitta dess representativitet. Kroppsvikterna
varierade fran 7,0 g till 13,6 g och adulta faglar
var genomsnittligen tyngre dn ungfaglar. Hos ju-
venila faglar fanns det en positiv korrelation mel-
lan kroppsvikt och pentader.

Gronsangare Phylloscopus sibiliatrix. De 109
fangade gronsangarna uppvisar en relativt tidig
strickbild, med en medelpassage redan i borjan pa
september (Figur 11). Alla utom 5 fingade faglar
var juvenila, vilket kontrasterar mot forhéllandet
hos 16vsangaren. Medelvikten var ca 10 g och ju-
venila faglar uppvisade en positiv trend i vikt mot
pentad.

Brandkronad kungsfagel Regulus ignicapillus.
Arten &r en vanlig hdckfagel pd 6n och de 184
fangade faglarna hdrstammar troligen fran néar-
omradet. Brandkronade kungsfaglar fangades un-
der alla pentader utom under de allra sista dagarna
av sdsongen (Figur 1J). Under vintern forekom-
mer den rikligt i de l4gre delarna av berget (Hjort
m.fl. 2006) varfor avsaknaden under de senaste
hostpentaderna antingen dr skenbar eller avspeg-
lar fordndrade forhallanden pa platsen under sen-
hosten.

Stenskvitta Oenanthe oenanthe. Strickperio-
den forefaller lang for stenskvittan pa Capri med
fangster fran augusti till och med oktober (Figur
1K). Merparten av de 76 fangade faglarna var ju-
venila och ingen trend fanns i kroppsvikten &ver
tiden. Medelvikten var ca. 22,5 g.
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Rodhake Erithacus rubecula. Rodhaken var den
vanligaste fageln vid Capri Fagelstation om hos-
tarna, med hela 1847 fangade individer. De forsta
faglarna dyker upp i mitten av september varefter
arten aterfinns i ringmérkningen under resten av
sdsongen (Figur 1L). Juvenila faglar har en striack-
topp i bdrjan av oktober medan adulta faglar top-
par forst i slutet av samma manad. Medelvikten
for bada alderskategorierna minskade med sé-
songens fortskridande. Detta skulle kunna ses som
en indikation pa ett skifte av rodhakar med olika
flyttningsstrategier under hosten. Under tidig host
dominerar feta faglar som avser att fortsitta flytt-
ningen sdderut medan senhdsten domineras av
magrare figlar som dr i slutet av flyttningsresan.

Taltrast Turdus philomelos. De 305 fangade tal-
trastarna dr alla fangade under senhdsten, fran ok-
tober in i tidig november (Figur 1M). Ringaterfyn-
den av Capri-mairkta taltrastar inkluderar férutom
ett antal italienska fynd &ven ett fynd vardera fran
Tunisien och Algeriet (Pettersson m.fl. 1990).

Diskussion

De tolv undersokta arterna kan klassas som an-
tingen tropikflyttare, kortdistansflyttare eller
stannfaglar. Av de tropikflyttare som fangas vid
Capri Fagelstation pd hosten hirstammar de flesta
(tradpipldrka, tradgardssangare, 16vsangare, gron-
sangare och stenskvitta) fran populationer som
hickar norr om Italien, exempelvis Centraleuropa,
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Ostra Skandinavien och de baltiska staterna. Un-
dantaget utgors av rodstrupig sangare vilken mes-
tadels hickar i Medelhavsomradet. Generellt var
spridningen av kroppsvikter stor bland de fdngade
tropikflyttarna, dar de tyngsta individerna viagde
uppemot dubbelt s& mycket som de magraste. Tro-
ligen bar de tyngsta tillrickligt stora fettdepaer
for att flyga den resterande strickan till sdder om
Sahara utan att behdva fylla pa lagren langs végen.
Generellt uppvisade tropikflyttarna ocksa positiva
trender 1 viktutvecklingen dver sdsongen.

Kortdistansflyttarna utgjordes av gransingare,
taltrastar och rodhakar. Deras vinterutbredning
inkluderar Capri och Italien, men dven sydligare
omraden, framfor allt Nordafrika och i gran-
sangarens fall dven Afrika s6der om Sahara. Kort-
distansflyttarnas viktutveckling visade antingen
ingen fordndring (taltrast) eller negativa trender
med sdsongen (rodhake och granséngare). I det
senare fallet skulle detta kunna tyda pd ett gradvis
skifte av faglar under sdsongen: den forsta delen
domineras av faglar som skall vidare soderut och
den senare delen av faglar som skall overvintra i
nidromradet.

Stannféaglarna utgjordes av sammetshéittor och
brandkronade kungsfaglar. Ingen av dessa arter
uppvisar nagon stracktopp eller trender i kropps-
vikt. Antalet faglar minskade i de sista penta-
derna, vilket skulle kunna tyda pa en altitudinell
flyttning nerfor berget nir vintern narmar sig.



ORNIS SVECICA 16: 55-61, 2006
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Effekter av magnetiska manipulationer pad orientering: jamforelser mellan dag-
och nattflyttande tdttingar pa Capri, Italien under hésten
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Orientation cage experiments were performed on Capri
in Italy, with a diurnal passerine migrant (Tree Pipit
Anthus trivialis), and a nocturnal passerine migrant
(Garden Warbler Sylvia borin), to study the use of mag-
netic compass information during autumn passage mi-
gration. The experiments were performed outdoors at
sunset in: (1) the local geomagnetic field under natural
clear skies, (2) a shifted magnetic field (mN —90°) under
clear skies, and (3) a shifted magnetic field (mN —90°)
under simulated overcast skies. Day migrating Tree
Pipits showed a clear shift in orientation compared to
controls (i.e. local geomagnetic field and clear sky con-
ditions) corresponding roughly with the magnetic shift
(mN —90°) under clear as well as overcast skies, while
the Garden Warbler migrating at night, did not respond
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to the same magnetic manipulations by shifting their
preferred directions in the cages. The mean orientation
of Tree Pipits did not differ from the sun’s position dur-
ing experiments, while it was clearly different in Gar-
den Warblers. Species-specific orientation responses to
experimental manipulations in caged compared to free-
flying migrants is discussed.
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Introduction

Migratory songbirds are able to use geomagnetic
information and celestial cues based on the sun, the
pattern of skylight polarization, and stars for ori-
entation (e.g. Emlen 1975, Able 1980, Wiltschko &
Wiltschko 1995). Passerine migrants born in the
Northern Hemisphere have been shown to pos-
sess an inherited tendency to orient away from the
rotation centre of the sky, i.e. the pole star in the
Northern Hemisphere, in autumn (for review see
Emlen 1975), and also an inherited magnetic com-
pass based on the angle of inclination (Wiltschko
& Wiltschko 1972). However, the combination
of the two sources of information are important
for the bird to experience during the ontogenetic
phase, to guide a bird from the site where it is born
to the population specific wintering area (Wein-
dler et al. 1996).

However, what specific compasses are used
under certain phases of the migration route, and
if species with different migration strategies and

destination areas differ in how they respond to
the same type of manipulations of external com-
pass information, and thus if they rely on the
same compasses to select a migration course in
the same ecological situation, is not clear (Helbig
1990, Able 1993, Akesson 1994). Different spe-
cies of songbirds seem to respond differently to
cue-conflict experiments (for review, Muheim et
al. 2006). In this study we compare the orientation
in two species of migrants with different migra-
tion strategies, a diurnal migrant, the Tree Pipit
Anthus trivialis, and a nocturnal migrant, the Gar-
den Warbler Sylvia borin. We exposed the birds to
the same shift of the magnetic field and recorded
their orientation, in circular cages under both clear
and overcast skies. Earlier experiments with the
same type of experimental set-up suggest that
there might be species-specific differences in how
the birds respond to the same type of manipulation
of external information (e.g. Akesson 1993, 1994,
Akesson et al. 2002, Sandberg et al. 1991, 2000).
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Methods
Study species and study site

We used a diurnal and a nocturnal passerine mi-
grant, Tree Pipit and Garden Warbler captured
on Capri in southwestern Italy, to study the use
of magnetic compass information for migratory
orientation in autumn. The birds were captured
in mistnets at Castello Barbarossa near Villa San
Michele, Anacapri (44°33°N, 14°15’E) from end of
August to the end of September (for further infor-
mation on capture procedure see Pettersson et al.
1990, Jonzén et al. 2006). Experiments with Tree
Pipits were performed in 1995 and 1996, while
Garden Warblers were studied 1994-1996.

The birds were kept during the day in individual
cages and were tested at local sunset in circular
orientation cages (Emlen & Emlen 1966). In the
cages the birds were fed with mealworms and wa-
ter with vitamins. We recorded the birds’ body
mass to the nearest 0.1 g with a Pesola spring-bal-
ance (50 g) and classified the fat levels according
to a 10-graded visual scale (0—9) for fat classifica-
tion (Pettersson & Hasselquist 1985, and extended
at Falsterbo Bird Observatory) immediately before
the cage experiments were performed.

Tree Pipits are mainly diurnal migrants breed-
ing in northern Europe and wintering in an area
from tropical West Africa across Central Africa
south of 10°N latitude to East and Southeast Afri-
ca (Moreau 1972, Cramp 1988), with an expected
migratory direction towards southwest to south
at Capri. Garden warbles are night migrants and
winter in an area from West and Central Africa
south of 8°N latitude and also migrate to East and

South Africa (Moreau 1972, Cramp 1992). They
are expected to migrate mainly towards southwest
to south on Capri.

Experimental procedure and statistics

The migratory orientation of individual birds was
recorded in circular cages, so-called Emlen funnels
(Emlen & Emlen 1966; lined with Tipp-Ex paper),
allowing the birds to see approximately 160° of
the sky at zenith. The experiments were performed
outdoors at Castello Barbarossa. The mean angle
of orientation of individual birds was recorded for
one hour under natural clear and simulated overcast
(the top of the cage covered with a 3 mm diffusing
Plexiglas sheet) skies. The recordings of the birds’
activity started at local sunset. The mean orienta-
tion of the birds was recorded one time per indi-
vidual per test category, between 10 and 30 Sep-
tember for Tree Pipits and between 30 August and
30 September for Garden Warblers. All birds were
released after the experimental period.

Based on the bird’s activity within 24 sectors
in the cage, as recorded by claw marks crossing a
horizontal line in the pigment of the Tipp-Ex pa-
per (minimum set to 10 registrations, which is a
measure of the distribution of the activity around
the circle, but not a complete count of all regis-
trations present), we calculated the mean angle of
orientation relative to Geographic North by using
vector addition (Batschelet 1981). Experiments for
which the mean orientation of the individual were
not significantly different from random (p>0.05
according to Rayleigh test, Batschelet 1981) or
with an activity below 10 registrations as scratch

Table 1. Number of Tree Pipits and Garden Warblers tested in orientation experiments on Capri under different

experimental conditions (1-3) in autumn.

Antal trdadpiplérkor och trddgardssdangare vars orientering registrerats i orienteringsburar pa Capri under hos-
ten for olika experimentforhallanden:1) Klar himmel, lokalt magnetfdlt, 2) Klar himmel, magnetfdlt vridet -90°,

3) Simulerat mulen himmel, magnetfdlt vridet -90°)

Species Art Experiment Inactive Disoriented Included  Total
Tree Pipit 1) Clear skies, local geomagnetic field 4 0 10 14
Anthus trivialis 2) Clear skies, mN —90° 5 0 12 17
3) Simulated overcast skies, mN —90° 6 0 7 13
Total all three Summa alla tre 15 0 29 44
Per cent Procent 34.1 0 65.9 100)
Garden Warbler 1) Clear skies,local geomagnetic field 2 3 62 67
Sylvia borin 2) Clear skies, mN —90° 3 3 34 40
3) Simulated overcast skies, mN —90° 6 3 36 45
Total all three Summa alla tre 11 9 132 152
Per cent Procent 7.2 59 86.8 100

56



Table 2. Mean fat class (0—9) and mass (g) for Tree Pipits and Garden Warblers for each experimental category
as recorded prior to orientation experiments on Capri in autumn. Given is also median+sd activity (number
of registrations per test hour) as calculated for all experiments in each category (1-3). For details on visual
fat classification see Pettersson & Hasselquist (1986). The visual fat classification scale has been extended by

three grades (7-9) at Falsterbo Bird Observatory.

Medelfettklass (0-9) och vikt (g) for tradpipldrkor och tréidgardssdangare noterade direkt innan orienterings-
experimenten startades for respektive experimentkategori. Angivet dr ocksa median aktiviteten (antal regist-
reringar per timme) och +sd berdknat for respektive experimentkategori (see Tabell 1). For detaljer angdende
den visuella fettskalan see Pettersson & Hasselquist (1986). Skalan har utékats med tre fettklasser (7-9) vid

Falsterbo Fagelstation.

Species Experiment Mean fat Mean mass Median N
class+sd (g) £sd activity +sd
Tree Pipit 1) Clear skies, local geomagnetic field 6.0+1.4 25.843.2 22+50.5 14
Anthus trivialis 2) Clear skies, mN —90° 6.0+1.4 27.0£3.6 29+42.8 17
3) Simulated overcast skies, mN —90° 6.1£1.5 26.2+4.5 16+38.0 13
Garden Warbler 1) Clear skies, local geomagnetic field 5.5£1.6 20.6+3.6 41+£54.6 67
Sylvia borin 2) Clear skies, mN —90° 5.7+1.6 21.5+4.0 29+55.6 40
3) Simulated overcast skies, mN —90° 5.3+2.0 20.5+4.3 43+76.6 45

marks crossing a horizontal line per test hour,
were not included in further analyses. Number of
experiments classified as inactive, disoriented and
included (classifications given above) are given in
Table 1. We used circular statistics to calculate the
mean orientation of a group of birds recorded for
each test category, and the Rayleigh test to analyse
if the mean orientation differed from a random dis-
tribution (Batschelet 1981). For individuals with a
significant axial mean orientation (Tree Pipits: 3
(10.3%) out of 29 experiments; Garden Warbler:
16 (12.1%) out of 132), we used only the side of
the axis with the majority of the registrations for
further statistical analyses. Differences between
groups were compared with Watson’s U?-test (U?;
Batschelet 1981) and Mardia’s one-way classifica-
tion test (F, 4, Mardia 1972). We used STATISTI-
CA (StatSoft, Inc 2005) for analysing non-circular
data. We used 95% Confidence Interval (95% CI;
Batschelet 1981) to analyse if the mean orienta-
tion differed from the sun’s position in the middle
of the test hour calculated relative to Geographic
North for each experimental site.

Results

Both Tree Pipits and Garden Warblers carried
large fat reserves at the time of the experiments
(Table 2), suggesting they were prepared for long-
distance flights across the Mediterranean Sea, and
perhaps also directly across the Sahara. There
were no differences in fat class between the dif-

ferent experimental categories (Median test, Tree
Pipits: %*=0.14, df=3, P>0.05, Garden Warblers:
x*=0.43, df=3, P>0.05). We found no difference
in mass between the three different experimen-
tal categories, neither for Tree Pipits (ANOVA,
F,,=0.37,p>0.05) nor for Garden Warblers (ANO-
VA, F, ,5=0.81, p<0.05). The Tree Pipits showed
slightly lower activity in the cages than Garden
Warblers (Table 2), but there was no significant
difference in median activity between the differ-
ent experimental categories for Tree Pipits (Me-
dian test, xJ=1.22, df=2, P>0.05) or for Garden
Warblers (Median test, ;=0.14, df=3, P>0.05).

Orientation under natural clear skies in the local
geomagnetic field

The mean orientation under clear skies in the lo-
cal geomagnetic field for Tree Pipits were directed
towards west to northwest (Figure 1A), while Gar-
den Warblers showed a mean orientation towards
southwest (Figure 2A). The mean orientation was
significantly different from the position of the sun
in the middle of the test hour for Garden Warblers
(95% Confidence Interval, 95% CI, £17°, p<0.05,
Batschelet 1981), but not for Tree Pipits (95% CI,
+41°, p>0.05).

Effects of magnetic manipulations on orientation

The mean orientation recorded for Tree Pipits
under clear skies in a shifted magnetic field (mN
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Figure 1. Results of orientation experiments with Tree Pipits under clear sky (A, B) and simulated overcast conditions (C)
on Capri in autumn. The experiments were performed in the local geomagnetic field (A), and in a deflected magnetic field
(magnetic North, mN corresponds to geographic West, mN —90°, B and C). Each symbol (filled: unimodal, open: bimodal)
denotes the mean orientation of an individual bird. The mean angle of the group (o) indicated by the arrow, vector length
(r) ranging between 0 and 1, and number of birds (N) tested is given for each circular distribution. Broken arrow indicates
distribution not significantly different from random. Significance levels (p) are given according to the Rayleigh test (Bats-
chelet 1981). Mean angle towards the sun in the middle of the test period is indicated for the clear sky experiments. 95%
Confidence limits are given as broken lines.

Resultat fran orienteringsexperiment med trddpipldrkor under naturligt klar (A, B) och simulerat mulen himmel (C) pa
Capri under hosten. Experimenten genomfordes i ett naturligt opdaverkat magnetfilt (A), samt i ett vridet magnetfilt (mag-
netiskt norr vridet till geografisk vister, mN —90°, B och C). Varje symbol (fylld: unimodal fordelning, éppen: bimodal
fordelning) visar medelriktningen for en individ. Medelriktningen (o) som visas av en pil med ldngden (r) och varierande
mellan 0 och 1, samt antal faglar (N) som testats anges for respektive cirkeldiagram. Signifikansnivaerna (p) ges enligt
Rayleigh testet (Batschelet 1981). Medelriktningen mot solens position i mitten av experimenttimmen anges for respektive
test under klar himmel. 95% konfidens intervall anges som streckade linjer.

gN gN

278° 277°
mN mN
N=62 N=34 N=36
o=241° a=212° a=229°
r=0.57 r=0.37 r=0.48
p<0.001 p<0.01 p<0.001

Figure 2. Results of orientation experiments with Garden Warblers under clear sky (A, B) and simulated overcast con-
ditions (C) at Capri in autumn. The experiments were performed in the local geomagnetic field (A), and in a deflected
magnetic field (magnetic North, mN corresponds to geographic West, mN —90°; B, C). For further information on symbols
and calculated values see Figure 1.

Resultat fran orienteringseperiment med trdadgdardssangare under klar himmel (A, B) och simulerat mulen himmel (C) pd
Capri under hosten. Experimenten genomfordes i ett lokalt magnetfilt (A), samt i ett vridet magnetfdlt (mN —90°; B, C).
For information om symboler och statistik se Figur 1.
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—90°), showed orientation towards southwest, sig-
nificantly different from the position of the sun
(95% CI, £50°, p<0.05) (Figure 1B). Thus, under
clear skies there was a significant difference in
mean orientation in a shifted magnetic field com-
pared to in the local geomagnetic field (Mardia’s
one-way classification test, F,,,=8.39, p<0.01,
Mardia 1972). The mean orientations recorded
under simulated overcast skies did not differ be-
tween tests in the local geomagnetic field and the
shifted magnetic field (Watson’s U?-test, U?=0.12,
p>0.05, Batschelet 1981, Figure 1B &C). Further-
more, we found no difference between clear sky
experiments in the local geomagnetic field and
experiments under simulated overcast skies in a
shifted magnetic field (Watson’s U-test, U>=0.04,
p>0.05, Figure 1A & C).

The Garden Warblers showed a mean orienta-
tion under clear skies in a shifted magnetic field
(mN-90°) that was directed towards southwest
(Figure 2B), significantly different from the po-
sition of the sun in the middle of the test hour
(95% CI, £39°, p<0.05). This mean orientation
recorded for the Garden Warblers did not differ
from the clear sky experiments in the local geo-
magnetic field (Mardia’s one-way classification
test, F, ,,=2.30, p>0.05, Figure 2A & B), nor from
the mean orientation in a shifted magnetic field
under simulated overcast skies (Mardia’s one-way
classification test, F, (,;=0.54, p>0.05, Figure 2B &
C). We found no difference in orientation in Gar-
den Warblers between clear sky experiments in
the local geomagnetic field and simulated overcast
experiments in a shifted magnetic field (Mardia’s
one-way classification test, F,,=0.54, p>0.05,
Figure 2A & C).

Discussion

Orientation under natural clear skies

Diurnally migrating Tree Pipits in our study clearly
showed a west to northwesterly mean orientation
in autumn at Capri, under natural clear skies in the
local geomagnetic field, directed distinctly more
to the north than expected (Cramp 1988). How-
ever, the mean orientation was not different from
the position of the sun during the experimental pe-
riod at sunset, suggesting that the birds might have
been influenced by the sunset during the experi-
ments. Attraction towards the sun’s position dur-
ing experimentation at sunset has been observed
for a number of passerine migrants in circular cage
experiments (e.g. Akesson 1993, 1994, Akesson &
Sandberg 1994, Akesson & Bickman 1999, Sand-

berg et al. 1991, Marchetti et al. 1998). It has been
suggested that information available at the hori-
zon is important for the bird’s compass orientation
during the twilight period (Sandberg 1991, see
also Muheim et al. 2006), and free-flying North
American Catharus thrushes seem to use twilight
visual information for compass calibration prior to
nocturnal flights (Cochran et al. 2004). Daytime
celestial cues, and more specifically the skylight
polarisation pattern have been shown to be used to
calibrate the magnetic compass by birds (e.g. Able
& Able 1990, 1993, 1995)

The experiments with the nocturnal migrant,
the Garden Warbler, showed selection of south-
westerly courses under natural clear skies in the
local geomagnetic field, more or less in the expect-
ed migratory direction (Cramp 1992). The mean
orientation for Garden Warblers was clearly dif-
ferent from the sun’s position during the experi-
ments, suggesting minor or no influence from the
sun on the bird’s orientation in the cages.

Experiments in cages with migratory passer-
ines at twilight, throughout the night and in the
sunset hours have demonstrated a shifted orienta-
tion in European robins Erithacus rubecula, and
between sunrise and sunset also for some tropical
nocturnal passerine migrants captured and tested
on migration in South Scandinavia (Akesson &
Sandberg 1994). The birds’ orientation in circu-
lar cages was to a large extent influenced by the
position of the sun, during these test periods, sug-
gesting a phototactic response. It is interesting to
note the difference between the diurnal and the
nocturnal migrant in our study, demonstrating a
clear sun attraction in the diurnal migrants, but
no such attraction in the nocturnal migrant. Could
this difference be related to differences in the use
of solar, and/or magnetic cues at the test period?
The Tree Pipits predominantly migrate during the
day, and are expected to depart from stopover sites
in the morning (Cramp 1988). The experimental
period used by us might therefore be out of phase
with the timing of the natural migratory depar-
ture. We observed a slightly lower mean activity
in Tree Pipits relative to Garden Warblers, which
support these observations. However, observa-
tions of free-flying nocturnal migrants (Akesson
et al. 1996, 2001), expected to predominantly de-
part in the twilight period (for review, see Moore
1984), show that individuals might select to depart
at a very wide range of times, covering up to 10h.
Many passerine migrants are also selecting their
time of departure in relation to the prevailing wind
and weather conditions (Akesson & Hedenstrém
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1996, Akesson et al. 2001, 2002), rather than
strictly departing at a specific time in relation to
the availability of celestial orientation cues (Akes-
son et al. 1996). This clearly demonstrates their
ability to select appropriate migratory conditions
during a large range of times within their natural
flight period.

Effect of magnetic manipulations on orientation

The Tree Pipits in our study responded to the shifted
magnetic field (mN-90°) by shifting the mean ori-
entation under clear skies to almost the same ex-
tent (observed angular shift: —94°). However, the
Garden Warblers did not show a significant shift in
their mean orientation (—29°) relative to the shifted
magnetic field. The results suggest a difference in
response to the magnetic manipulation between
the two species. Why did the Tree Pipits follow the
magnetic shift to a high extent, while the Garden
Warblers did not follow the shift to any significant
degree? Species-specificity in the use of alterna-
tive compass cues have been suggested and dis-
cussed several times in the literature (Helbig 1990,
Able 1993, Akesson 1994; see also Muheim et al.
in press). Both our birds are migrating to tropical
Africa for wintering (Cramp 1988, 1992), but may
do so by using different migration strategies. The
measurements of fat and mass suggest that species
were prepared for long migration flights. But as the
two species differ in their predominant time of mi-
gration, with the Tree Pipits migrating mainly at day
and the Garden Warblers mainly at night (Cramp
1988, 1992), we suggest that the observed differ-
ences in orientation response relative to the mag-
netic field, are most likely related to the birds’ use
of and perhaps calibration of alternative compasses
(solar, stellar and geomagnetic) during migration.
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Sammanfattning

Jamforande orienteringsexperiment genomfordes
under hostflyttningen p& Capri i Italien med tva
arter tittingar, en dagflyttare, tradpipldrka Anthus
trivialis, och en nattflyttare, tridgardssangare Syl-
via borin, for att undersoka hur de olika arterna
anvinder sig av magnetisk information for orien-
tering (Tabell 1). Experimenten startade vid lokal
solnedgang och genomférdes utomhus under: (1)
naturligt klar himmel i ett lokalt magnetfalt, och
(2) naturligt klar himmel i ett vridet magnetfélt
(magnetisk nordriktning vriden mot geografisk
vister, mN —90°), samt (3) simulerat mulen him-
mel i ett vridet magnetfélt (magnetisk nordrikt-
ning vriden mot geografisk véster, mN —90°).
Faglarnas aktivitet registrerades som skrapmér-
ken i pigment pa Tipp-Ex papper som placerats pa
de sluttande sidorna i cirkelrunda burar, s.k. Em-
len-trattar, och deras fett och vikt noterades inf6r
varje experimenttillfdlle. Bdda arterna hade stora
fettreserver vid experimenttillfillena, vilket visar
att de var forberedda pa flyttning 6ver Medelhavet
och Sahara (Tabell 2). De dagflyttande tradpiplér-
korna (Figur 1) visade en nordvistlig orientering
under klar himmel i ett opaverkat magnetfilt, och
dndrade sin orientering i samma utstrickning som
den introducerade magnetfiltsvridningen under
klar himmel, vilket antyder att de skulle lita till sin
magnetkompass for orientering under skymnings-
perioden. Tradgardssdngarna (Figur 2) valde da-
remot en mer sydvdstlig riktning under klar him-
mel i opaverkat magnetfilt, och &ndrade inte sin
orientering med magnetféltvridningen. Resulta-
ten visar pa skillnader i orientering relativt ett vri-
det magnetfilt mellan en dag- och en nattflyttande
titting som exponerats for samma experimentfor-
héllanden. Skillnaderna i orientering antas vara
kopplade till hur de olika arterna utnyttjar, och
mdjligen kalibrerar, sin magnetkompass relativt
visuella orienteringshjdlpmedel under flyttningen.
Dessa skillnader dr mgjligen kopplade till de olika
arternas flyttningstrategier.
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Wintering birds on the island of Capri, southwestern Italy

Overvintrande figlar pd on Capri, sydvistra Italien

CHRISTIAN HJORT, ARNE ANDERSSON & JONAS WALDENSTROM

We trapped birds on the island of Capri, SW Italy, during
February and earliest March 2002—2004 and in Novem-
ber—December 2004. The trapped birds were ringed,
and common biometrical parameters measured. In total
247 birds of 17 species were trapped, a rather limited
number, whereof ¢. 70% were either European Robins
Erithacus rubecula, Blackcaps Sylvia atricapilla, Sar-
dinian Warblers Sylvia melanocephala or Chiffchaffs
Phylloscopus collybita. Although the majority of birds
handled were probably settled winterers, variations in
the trapping figures and cases of high body masses and
fat scores suggested that in late November and Decem-
ber some birds may still have been en route for areas
further south — and that already in late February some,
particularly evident in Chiffchaffs, were on their way

Abstract

north again. The comparatively mild winter climate on
the island of Capri may be mirrored by the lower body
masses of Robins trapped by us there, compared to birds
wintering on the Italian mainland which probably put
on some extra fat as insurance against spells of cold
weather.
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Introduction

The Mediterranean basin is a major wintering area
for many birds breeding in central and northern
Europe and parts of northwestern Asia. The ecol-
ogy, geographical distribution and temporal oc-
currence of these wintering birds have been the
scope of a number of studies. Well-known exam-
ples include the one by Erard (1966) on European
Robin Erithacus rubecula migration, and research
on the interdependence between wintering birds
and fruiting bushes carried out by Spanish and
French workers (e.g. Herrera 1984, Debussche &
Isenmann 1992). There also exist extensive stud-
ies of the wintering birds in e.g. the Strait of Gi-
braltar area (Finlayson 1992) and Italy (Spina et
al. 2001, Licheri & Spina 2002, Spina & Licheri
2003), and the general concept of wintering birds
was also included in the ecological overview of
the Mediterranean region by Blondel & Aronson
(1999).

The Swedish track record in the study of Medi-
terranean wintering birds is limited, but includes a
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study of the morphology, biometrics and plumage
of wintering European Robin populations from
the easternmost to the westernmost Mediterrane-
an (Pettersson et al. 1990a). The main aim of that
study was to map the winter ranges of Robins with
different plumage characteristics, indicating dif-
ferent breeding populations, which pass southern
Sweden on autumn migration.

Capri Bird Observatory (40°33'N, 14°15'E) is
located about 400 m a.s.l. in the old Castello Bar-
barossa on the island of Capri, situated in the Bay
of Naples in southwestern Italy. It was founded by
Swedish ornithologists in 1956 (Edelstam et al.
1963) and has since the mid 1980s been run jointly
by the Swedish Ottenby Bird Observatory and the
Italian Ringing Centre at Bologna, with the Italian
work being part of the Progetto Piccole Isole (PPI;
e.g. Spina et al. 2006). Results from the Swedish
work have been summarized by Edelstam et al.
(1963) and Pettersson et al. (1990b). The Italian
results have been used in several specific papers
and are included in a summary-report from the
PPI-project (Messineo et al. 2001). The works



listed above have, however, mainly concerned the
spring migration. Studies of the much less pro-
nounced autumn migration was initially carried
out by Swedish ornithologists during the five year
period 1959-1963 and in 1989, and has since then
been done more continuously for at least a few
weeks each year between 1994-2004. The autumn
results are summarized in the present volume by
Waldenstrom et al. (2006).

The bird life of the Campania region, to which
Capri belongs, was thoroughly described by Sceb-
ba (1993), in a book which also includes a lot of
data from Capri Bird Observatory, of both Italian
and Swedish origin.

The wintering birds

To complement the data from the spring and au-
tumn migrations and thus getting a more complete
knowledge of the annual cycle of bird occurrence
on Capri, trapping and ringing were carried out
during some winter months in 2002, 2003 and
2004. After a brief pilot study 4—8 February 2002,
more extended efforts followed 12-28 February
2003 and 15 February—6 March 2004. Intermit-
tent ringing (in total 20 ringing days) was also
done between 1 November—15 December 2004.
The grand total from these campaigns was rather
low, only 247 birds ringed, belonging to 17 species
(Table 1).

During the migration periods trapping is car-
ried out on top of Monte Barbarossa, inside and

immediately outside the walls of the Castello.
The winter trapping, however, has taken place on
the more lush lower parts of the mountain, and in
parts of the Villa San Michele gardens. Between
5-15, usually 8—12 mist-nets have been used, and
the trapping has normally been done between
dawn and mid-day. Ageing and sexing of birds
was done according to Svensson (1992). Wing
length measurements were taken using the maxi-
mum chord method of Svensson (1992) and body
mass was measured using Pesola spring balances.
Fat stores were determined according to the scale
of Hasselquist & Pettersson (1985), which judge
the amount of fat deposited on the abdomen and in
the tracheal pit based on seven scores. Before do-
ing the statistical analyses we checked whether the
data was normally distributed or not, and thereaf-
ter computed either parametric or nonparametric
tests, using the software SPSS for Windows (ver-
sion 11.0).

Table 1 lists the birds ringed during the winter
efforts, largely representing those birds which nor-
mally winter on Capri. The most common of these
species were the European Robin, the Blackcap
Sylvia atricapilla, the Sardinian Warbler Sylvia
melanocephala and the Chiffchaff Phylloscopus
collybita. These four made up c. 70% of the ringed
birds, were considered our “target species” and
are specifically discussed below.

Table 2 summarizes the body mass- and fat-
score data for those birds where the trapping fig-
ures for at least one period of November/December

Table 1. Numbers of birds ringed on Capri during the winter campaigns in 2002-2004.

Antal faglar ringmdrkta pa Capri vintrarna 2002—2004.

Species Art Nov Dec Feb Mar
Wren Gdérdsmyg 2 6

Dunnock Jéirnsparv 6 9

Robin Rédhake 25 3 26 2
Black Redstart Svart rodstjdirt 1 2

Stonechat Svarthakad buskskvdtta 1

Blackbird Koltrast 2 7 2
Song Thrush Taltrast 1

Sardinian Warbler Sammetshdtta 3 2 24 2
Blackcap Svarthditta 2 30 9
Chiffchaff Gransdangare 1 2 29 4
Goldcrest Kungsfagel 3 1
Firecrest Brandkronad kungsfigel 5 3
Great Tit Talgoxe 3

Short-toed Treecreeper Trddgdrdstridkrypare 4 1
House Sparrow (italiae) ltaliensk sparv 6

Chaffinch Bofink 1 1

Greenfinch Gronfink 7 2
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Table 2. Body mass and fat score data of birds ringed on Capri during the winter campaigns in 2002-2004.
With the exception of the Goldcrest Regulus regulus, only birds with at least 5 individuals ringed during one
of the periods November/December or February/March are included.

Vikt- och fettdata for faglar ringmdrkta pa Capri vintrarna 2002—2004. Bortsett frdan kungsfageln dr bara
arter med minst 5 individer mdrkta under endera perioden november/december eller februari/mars medtagna.

November — December

February — March

Species n Mean St. Mean fat n Mean St.  Mean fat
Art weight dev. Medelfett weight dev. Medelfett
Medelvikt Medelvikt

Wren

Gdrdsmyg 2 8.9 0.4 2.0 6 9.2 0.6 27

Dunnock

Jdrnsparv 6 19.1 1.6 32 9 174 6.6 2.7

European Robin

Rodhake 28 16.0 1.4 2.1 28 17.6 1.2 2.2

Blackbird

Koltrast 2 90.8 9.5 1.0 9 93.6 9.0 3.0

Sardinian Warbler

Sammetshdtta 5 12.7 0.2 1.6 26 12.4 0.7 2.5

Blackcap

Svarthdtta 9 17.5 0.6 32 39 19.0 1.8 3.6

Chiffchaff

Gransdngare 3 8.4 1.3 4.0 33 7.8 0.9 3.5

Goldcrest

Kungsfagel 4 5.2 0.5 1.8

Firecrest

Brandkr. kungsfagel 8 5.2 0.2 1.5

Short-toed Treecreeper

Tréddgardstrddkrypare 5 8.5 0.7 2.0

Greenfinch

Gronfink 9 23.5 1.2 1.2
55 176

or February/March reached 5 birds. The exception
is the Goldcrest Regulus regulus with only 4 birds
ringed, included simply for comparison with its
relative the Firecrest Regulus ignicapillus.

Species accounts
European Robin

The Robins start to arrive on Capri in the middle
of September, with their main passage culminat-
ing in October (Waldenstrom et al. 2006; see also
Lovei et al 1986, Scebba 1993). Many continue
their journey to winter in Sicily and North Africa,
but a considerable number spend the winter on
Capri, establishing territories in gardens, vine-
yards and other wooded areas. The progressing
negative trend in body mass seen during the au-
tumn (Waldenstrom et al. 2006) seems to reach
a low in November/December with a mean mass
of 16 g (Table 2). This may illustrate an increased
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proportion of settled local winterers, compared to
the heavier birds going for wintering areas further
south. In February and earliest March the fatten-
ing-up prior to spring migration is already evident
(Figure 1A), with the mean body mass having in-
creased to 17.6 g (t =—4.61, n = 54, p < 0.001).

Our Robin body mass figures from the island of
Capri show a different pattern from those based
on data from the whole of Italy (Licheri & Spina
2002). These birds, mainly trapped on the main-
land, rise in mass towards mid-winter, at the time
when the island birds trapped by us remained
lean.

Blackcap

The Blackcap is a local breeder on Capri, but the
main winter population seems to consist of immi-
grants from northern and central Europe. Lovei
et al. (1985) concluded, from a seven year study
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Figure 1. Body mass plots (in g.) for European Robins (A), Blackcaps (B), Sardinian Warblers (D) and Chiffchaffs (E), and
wing-length plots (in mm.) for the Blackcap (C) and Chiffchaff (F).

Viktplotter (i gram) for rédhake (A), svarthdtta (B), sammetshdtta (D) och gransangare (E), samt vinglingdsplotter (i
mm.) for svarthdtta (C) och gransdangare (F).
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on the island of Vivara on the northern side of
the Bay of Naples, that the local Blackcaps there
(of the subspecies pauluccii) left for the south in
September and that the winterers were all longer-
winged birds from the north. This seems to be the
case also on nearby Capri, where c. 90% of the
Blackcaps in winter have wing lengths of = 70 mm
and c. 25% wings = 75 mm, with 80 mm as the
longest. Nevertheless c. 10% of the winter Black-
caps on Capri are small (wing lengths < 70 mm)
and comparatively dark birds of likely Mediterra-
nean provenance, suggesting that like in southern
France (e.g. Berthold 1986) the local population
may only be partially migrant.

As with the Robins on Capri, the Blackcaps’
mean body mass in November/December (17.5 g,
Table 2) was considerably lower than in February-
earliest March (19 g; Mann-Whitney U = 80.5, n =
48, p = 0.012). This difference in mass may indi-
cate an early fattening-up in spring of wintering
birds preparing for migration. Although there was
no statistically significant trend in body mass with
date in the February-early March sample (Spear-
man Rank Correlation r = —0.002, n = 39, p =
0.991; Figure 1B) it is still possible that these birds
included early migrating Blackcaps from the south
(cf. the Chiffchaff), as wing-lengths increased
with time through February into March (Febru-
ary—earliest March: Pearson r = 0.339, n = 39, p
= 0.035; Figure 1C). The data from Capri show
large resemblance to the all-Italian body mass data
from Licheri & Spina (2002), with similar winter
weight patterns.

Sardinian Warbler

The Sardinian Warbler is a common local breeder
on Capri, with many birds spending the winter
there. The island is probably also visited by birds
en route to and from wintering areas further south,
as is indicated by autumn body masses of up to 15
g (Waldenstrom et al. 2006) — and perhaps also by
the fact that some 20% of the Sardinian Warblers
trapped in February—earliest March had moder-
ately increased fat stores (fat score 4). But com-
pared with the Blackcap the Sardinian Warbler
is a strictly Mediterranean and mainly sedentary
bird, which seems only occasionally and locally
(e.g. along the lower Senegal River) to venture
south of the Sahara (Borrow & Demey 2001).

The winter body masses of the Sardinian War-
bler had similar means (around 12.5 g, Table 2)
in November/December and February—earliest
March, without any obvious trend (February—ear-
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liest March: Spearman Rank Correlation r=0.068,
n =26, p = 0.741; Figure 1D). These island body
mass figures are rather similar to the all-Italian
ones given by Licheri & Spina (2002), although
the latter have a tendency to be slightly higher (by
c¢. 1 g) in mid-winter.

Chiffchaff

Some Chiffchaffs winter on Capri and many more
pass the island on their way to winter quarters fur-
ther south, including sub-Saharan Africa. Two of
the three birds trapped in November/December
had body masses around 9 g (Figure 1E), suggest-
ing that they were still on migration. There is then
a clear trend towards higher body masses through
February into earliest March (Pearson r = 0.391,
n = 33, p = 0.024; Figure 1E) which is compan-
ioned by an increase in wing-length (Pearson r
= 0.527, n = 33, p = 0.002; Figure 1F) and with
slightly increasing trapping figures at the end of
February. This may indicate an early passage of
birds coming up from the south. About 30% of the
Chiffchaffs at that time weighed more than § g and
some as much as 9.5 g (Figure 1E) and the mean
weight for the period was 7.8 g (Table 2). An in-
creasing body mass trend in late February—early
March is also found in the all-Italian Chiffchaff
body mass data of Licheri & Spina (2002).

Retraps and recurrences

A number of the trapped birds were later retrapped
within the same season. Weight gains and weight
losses were recorded, as might be expected in lo-
cally resident wintering birds. There were also a
number of retraps between seasons, both of birds
which breed on Capri (Sardinian Warbler 4 cases,
Wren Troglodytes troglodytes 2, and Short-toed
Tree Creeper Certhia brachydactyla 2), and of
such which come there only to winter (European
Robin 2 cases, Chiffchaff 2, Dunnock Prunella
modularis 1 and Black Redstart Phoenicurus
ochruros 1). These recurrences were all from one
year to the next. No birds were retrapped after
more than one year.

Conclusions and some speculation

Our dataset from Capri probably includes both
a majority of wintering birds and (in November/
December) some which are still heading for areas
further south, and (in February/earliest March)
such which have already begun their northward



spring migration. This is indicated by small tem-
poral changes in the trapping figures during these
periods and by the occurrence of birds which seem
too fat for being settled winterers. Also, the waters
surrounding Capri give the island a milder climate
as compared to mainland Italy, especially com-
pared to higher altitudes and northern Italy, and
such an 7island effect” may be indicated by the
mid-winter body masses of the European Robin —
a bird utilizing a large spectrum of winter habitats.
According to our limited dataset its mean body
mass is considerably lower in midwinter on Capri
than on the Italian mainland (c.f. Licheri & Spina
2002). Similar discrepancies have been discussed
earlier (e.g. for Robins wintering in Greece; Pet-
tersson 1986), and believed to illustrate the main-
land winterers’ need for extra fat as an insurance
in areas where cold spells regularly occur. On the
other hand, Lovei et al. (1986), on the island of
Vivara only c. 30 km north of Capri found con-
siderable interannual variations in Robin winter
weights and had mid-winter (January—February)
maxima like on the mainland in two years out of
three. Thus more data is certainly needed to prove
the “island effect”.
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Sammanfattning

Capri dr inte enbart en rastplats for flyttfaglar,
utan tjdnar dven som vinterkvarter for atskilliga
arter. For att komplettera den befintliga kunska-
pen om var- och hoststricken dar med vinterdata
genomfordes ringmirkning i februari — boérjan
pa mars 2002-2004 och i november—december
2004. Totalt marktes under dessa kampanjer blyg-
samma 247 faglar av 17 arter, varav 70% var an-
tingen rodhakar, svarthéttor, sammetshéttor eller

68

gransangare. De flesta faglar som hanterades var
sannnolikt etablerade Gvervintrare, men tidsmés-
siga variationer i antalet fingade faglar och en del
faglar med for overvintring omotiverat hog vikt
och fettstatus indikerade att &nnu i november—de-
cember var en del pa vig mot vinterkvarter langre
sOderut — liksom att vissa, sérskilt gransdngare,
redan i februari rorde sig norrut igen.

Vad giller rodhaken, en fagel som Gvervint-
rar inom ett vidstrackt geografiskt omrade (fran
Ostersjon till Nordafrika) och i manga olika bio-
toper, verkar det som om Overvintrarna pd Capri
generellt sett har ldgre vintervikter dn dem pa
italienska fastlandet. Detta skulle kunna bero pa
det havsomslutna Capris avsevért mildare vint-
rar, med mindre risk for kalluftsinbrott dn inne pa
fastlandet och foljaktligen mindre anledning att
genom reservbrinsle (fett = hogre vikt) forsikra
sig mot sddana perioder med kyla och nedsatt fo-
dotillgéng?
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Is there seasonal variation in size and mass of Red Admirals

Vanessa atalanta on Capri, Italy?

Finns det nagon sdsongsberoende variation i storlek och vikt hos amiraler Vanessa

atalanta pa Capri, Italien?

OSKAR BRATTSTROM

I present data on seasonal variation in wing length and
mass of Red Admirals Vanessa atalanta captured on
Capri, Italy, during spring and autumn. The Red Admi-
ral is a migratory butterfly that migrates north through-
out Europe each year and then heads back south in the
autumn. During the winter they are mostly found in
the northern Mediterranean area where they previously
were thought to hibernate, but recent data suggest that
a new generation is produced before spring migration.

Abstract

The Red Admirals captured on Capri showed no differ-
ence in dry mass between the two seasons, when taking
size in account, but had significantly longer wings in au-
tumn. This suggests that a new generation is produced
during winter.

Oskar Brattstrom, Department of Animal Ecology,
Lund University, Sweden
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Introduction

The Red Admiral Vanessa atalanta is one of the
most regular long distance migrants among the
European butterflies (Pollard & Yates 1993). It
shows a clear bi-directional migration, heading
north from the Mediterranean area in spring (Ben-
venuti et al. 1996) before reproducing (Henriksen
& Kreutzer 1982). In late summer it returns south,
as reported from field studies made at different
locations in northern Europe (Williams 1951,
Hansen 2001, Mikkola 2003). The numbers found
in the northern parts of Europe are fluctuating,
with smaller populations in cold summers, but
the Red Admiral is much more regular there than
most other migrating butterflies, for example the
closely related Painted Lady Vanessa cardui. In
England, where small numbers of Red Admirals
regularly hibernate, the numbers found in early
spring before the first true migrants arrive are not
correlated with numbers found in the following
autumn, suggesting that the population is com-
pletely dependent on immigration in the north-
ern parts of Europe (Pollard & Greatorex-Davies
1998). It was initially believed that European Red
Admirals migrated short distances and hibernated
during winter, and that the same individuals re-
turned north again in spring to produce the next

generation (Roer 1961). This was later questioned,
as Red Admirals were found to be poorly adapted
to hibernation (Lempke 1971). Recently, Stefa-
nescu (2001) found that in north-eastern Spain,
reproduction occurred during the winter, and he
suggested that the Mediteranean area as a whole is
a breeding area rather than a wintering area for the
adults of migrant populations of the Red Admiral.

Most studies on butterfly migration have been
made on American Monarchs Danaus plexip-
pus, that migrate across North America each year
(Brower 1996). The majority of the monarch pop-
ulation spends the winter in Mexico, hibernating
without additional feeding. To survive the winter,
they need to build up large lipid stores before they
reach the hibernation areas and the difference in
lipid content can therefore vary dramatically dur-
ing the year. Some individuals have lipid stores
as large as 134% of their lean mass, compared to
newly hatched individuals which have a lipid store
of about 30%, which still is more than butterflies
in general (Beall 1948). Not much is known about
lipid accumulation in other species of migrating
butterflies. The monarch studies show that large
variations are likely to occur based on the cur-
rent need of the butterfly. From these studies we
also know that mass is often closely correlated
with lipid content if size is controlled for (Brown
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& Chippendale 1974). Also in studies where size
was not controlled for, lean mass was fairly con-
stant, compared to lipid content which showed
much larger differences (Beall 1948). Therefore,
mass looks promising as a quick and easy way for
measurements of lipid stores in butterflies.

In this paper, I will present some data on size
and dry mass differences in Red Admirals caught
during spring and autumn on Capri, Italy. Since
Capri is located well inside the winter range of the
species, seasonal differences between individu-
als found here might tell us more about the winter
ecology in this species.

Materials and methods

Red Admirals were captured on Capri 1-10 Octo-
ber 2004 and 9-20 May 2005. The butterflies were
primarily caught to be used in orientation experi-
ments; therefore measurements of hindwing length
and dry mass were taken after these experiments,
to avoid adverse effects on the orientation results
from the handling. Prior to the orientation experi-
ments, usually three days, all the butterflies had
constant access to fructose solution which they fed
on during the time in captivity. Immediately after
the experiments the butterflies were killed with
ethyl acetate. The length of the hindwing was re-
corded to the nearest 0.5mm with a digital calliper
(DCA-150, Velleman components) and the head
was removed for use in DNA studies. Only indi-
viduals with unabraded hindwings were included
in the analysis. The thorax and abdomen were
placed in plastic test tubes with rubber sealed caps
and put in a freezer. The abdomen of all the col-
lected butterflies was dissected to determine sex
by inspection of their genitalia. After dissection
the butterflies were dried in 70°C for 24 hours and
the dry mass of thorax and abdomen was meas-
ured separately on a balance (Mettler Toledo AG
245). Since butterflies feed on liquid food which
contain high amounts of water their mass can in-
crease much after feeding (Christer Wiklund &
Fredrik Stjernholm, personal communication),
therefore dry mass is a more reliable estimate of
lipid content than wet mass.

Statistics

To get a linear fit between the length of the hind-
wing and dry mass the wing measurements were
raised to the power of three. To analyse differenc-
es in dry masses of thorax and abdomen between
seasons, Analysis of Covariance (ANCOVA) with
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length of hindwing3 as covariate was used. To in-
vestigate differences in the Red Admirals’ length
of hindwing between the two seasons I used
Mann-Whitney U-Test, since the residuals were
not normally distributed. All statistical calcula-
tions were performed with Statistical Program for
Social Sciences (SPSS) 11.0 for Windows.

Results

A total of 42 Red Admirals were captured, 21
in spring and 21 in autumn. All of the individu-
als were males. There was a significant correla-
tion between the cube of hindwing length and dry
mass of abdomen, and no significant effect of sea-
son (Table la). The same relationship was found
for thorax dry mass (Table 1b) but the variation
(Fig 1b) was smaller than for abdomen dry mass
(Fig la). From the plotted data (Fig la & b) it was
clear that the autumn individuals have longer hind-
wings. This difference in mean hindwing length
was highly significant (Mann-Whitney U test, U
= 65.5, N, = 21, N, = 21, p < 0.0001). The mean
hindwing length and standard deviation was 23.79
+ 1.04 mm for the spring individuals compared to
25.71 + 1.31 mm for the autumn individuals.

Table 1. Results of the ANCOVA test on dry mass of
abdomen and thorax from male Red Admirals caught
during spring and autumn on Capri, Italy. The inte-
raction between hindwing length and season was
nonsignificant (p>0.05) in both cases and thus remo-
ved from the final calculations.

Resultat av ANCOVA-test avseende torrvikt for abdo-
men och thorax hos hanar av amiraler fangade under
vdr och host pa Capri, Italien. Interaktionen mellan
bakvingens lingd och sdsongen var inte signifikant
(p>0,05) i ndgot av fallen och togs ddrfor bort fran
den slutliga berdkningen.

Variable SS. df F P
Abdomen

Hindwing length®  1393.3 1 12.61 0.001
Season 15.9 1 014 0.707
Error 4307.8 39

Total 44327.1 41

Thorax

Hindwing length® 26152 1 4948 <0.001
Season 0.2 1 0.04 0.951
Error 20614 39

Total 100509.2 41




Discussion

There are at least three possible explanations to
the difference in hindwing length found in spring
and autumn: abrasion, differential mortality or the
appearance of a different generation. First, only in-
dividuals with undamaged wings were included in
the analysis, and therefore abrasion is a highly un-
likely cause of the seasonal difference in hindwing
length. Second, the difference in hindwing length
could be caused by a higher mortality rate during
winter for larger individuals. If this is the case the
mean value of hindwing length would decrease
but the range of lengths found would look similar
between the two seasons. The hindwing length of
many of the spring individuals was well below the
smallest individuals found in autumn (Figure 1).
Further, a study of monarchs showed that smaller
individuals died in larger proportions during win-
ter (AlonsoMejia et al. 1997). Third and last, the
autumn migrants might produce a new generation
during winter in areas near Capri, which is the
most likely explanation for the difference found
in hindwing length between the seasons. This is
also supported by the fact that there was no differ-
ence in dry mass when size was taken in account.
Studies on monarchs that hibernate without extra
energy intake during the winter period show that
they build up large lipid reserves before hiberna-
tion (Beall 1948, AlonsoMejia et al. 1997. To build
up large lipid reserves would be maladaptive for
a butterfly that is active during winter, since bird
predators would catch them easier (Dudley et al.
2002).

Stefanescu (2001) found that Red Admirals start
to lay eggs as soon as they arrive in north-eastern
Spain in late autumn. The larvae develop through-
out the winter, and a new generation of adults ap-
pears in early spring. Stefanescu noted that the
Red Admirals had very worn wings in autumn,
but in spring the wings of the observed individuals
were fresh, also suggesting that a new generation
had been produced. The result from my study on
Capri, adding a new site with a spring generation,
supports the suggestion by Stefanescu (2001) that
migrant populations of the Red Admiral all over
the Mediterranean area are not hibernating but in-
stead breeding during the winter.

One large difference with my study compared
to other studies of lipid accumulation is that the
butterflies have been allowed to feed in captivity
before their mass was recorded. The data might
therefore not show natural variations of lipid con-
tent. But on the other hand if the butterflies have
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Figure 1. Relationship between hindwing length and dry
mass of abdomen (a) and thorax (b) from male Red Admi-
rals Vanessa atalanta caught during spring and autumn on
Capri. To make all data points visible, a few of them have
been slightly adjusted.

Forhallandet mellan bakvingens lingd och torrvikten av
abdomen (a) och thorax (b) hos hanar av amiral Vanessa
atalanta fangade under vdr och hést pa Carpri. For att
gora alla punkter synliga har ett fatal flyttats nagot.

an optimum level of lipid reserves, results might
have looked different using freshly caught indi-
viduals since they might not have gained the lipid
reserves they were trying to accumulate.

All butterflies in my study were males. The
explanation is probably that male Red Admirals
are territorial and perform hilltopping behaviours
(Brown & Alcock 1990). They often perch on
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rocks, making them easy to spot in the field. In
the future it would be most interesting to include
females and analyse the relationship between dry
mass and lipid content in detail.
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Sammanfattning

Manga dagfjérilar flyttar i likhet med faglar langa
striackor varje ar. Hur faglar lagrar upp fett infor
flyttningen &r vilstuderat men hos fjdrilar ar det
endast den amerikanska monarken Danaus plex-
ippus som ar relativt vilstuderad. Monarker over-
vintrar i Mexico och flyttar norrut pa varen genom
storre delen av Nordamerika for att senare dter-
vénda pa hosten. Under den arliga flyttcykeln va-
rierar mingden fett, precis som hos faglar, kraftigt
beroende pa behovet av lagrad energi. I Europa
flyttar flera fjérilar langa strackor men det finns
knappast nagra studier av arliga variationer i fett-
upplagring. Amiralen Vanessa atalanta klarar inte
av vinterklimatet i norra Europa utan spenderar
huvudsakligen vintern i norra Medelhavsomradet.
Under varen sprider de sig norrut genom hela Eu-
ropa och atervinder sedan sdderut pa hosten och
de individer som observeras pa Capri dvervintrar
troligen i ndromradet. I samband med en orien-
teringsstudie av Amiraler togs vingmatt pd indi-
vider fran bade host (1-10 oktober 2004) och var
(9-20 maj 2005), mellankroppen och bakkroppen
sparades for kontroll av kon och torrvikt. Endast
individer med oskadade vingar togs med i analy-
sen. Studier gjorda pa Monarker har visat att stor-
re delen av variation i vikt hos individer av samma
storlek beror pa skillnad i lagrat fett varfor vikt
kan fungera som ett fettmétt. Fjirilarna i den hir
studien hade haft fri tillgdng till fruktoslésning
under tiden i fdngenskap (runt 3 dagar) sé vikten
representerar inte exakt vad en ren filtstudie hade
producerat utan snarare den méng fett som fjéri-
larna strdvar efter att uppna. Totalt samlades 42
amiraler in, 21 pa véren och 21 pa hdsten och alla
visade sig vara hanar. Resultaten visade att ami-
ralerna hade langre bakvingar pa hosten men det
fanns inte nagon skillnad i torr vikt i forhdllande
till storlek (Figur 1). Storst variation fanns hos



bakkroppsvikten (Figur 1 b). Det finns tre mojliga
forklaringar till skillnaden i vingldngd: slitage,
hogre vinterdodlighet for stora individer eller att
individerna som fangas pa véren tillhér en ny ge-
neration. Slitage &dr inte ndgon trolig férklaring ef-
tersom endast individer med oskadade bakvingar
dr medtagna i analysen. Att storre individer skulle
ha hogre dodlighet dr inte heller troligt eftersom
en stor del av de individer som fangats pa varen
dr mindre dn de minsta hostindividerna. Den tro-
ligaste forklaringen &r att amiralerna fordkar sig

under vintern och att varindividerna kommer fran
en helt ny generation. Detta stods dven av att det
inte fanns négra sdsongsberoende skillnader i vikt.
Om amiralerna dr aktiva under vintersdsongen be-
hover de inte lagra upp fett, en stor fettdepa skulle
gora dem langsammare och dirmed ett ldttare byte
for predatorer. Slutsatsen ar alltsa att amiralerna i
omrddena runt Capri dr aktiva och fordkar sig un-
der vintern. Individer fran den nya generationen
som flyttar norrut nésta var dr mindre dn de som
anldnde norrifran pa hosten.
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Fuelling in front of the Sahara desert in autumn — an overview of
Swedish field studies of migratory birds in the eastern Mediterranean

Fettupplagring infor hostpassagen av Sahara — en oversikt av svenskt fdltarbete i

ostra Medelhavet

THORD FRANSSON, SVEN JAKOBSSON, CECILIA KULLBERG, ROGER MELLROTH &

THOMAS PETTERSSON

Birds must store fuel prior to the crossing of the Sahara
desert, at least 1500 km with few refuelling possibili-
ties. A major question is how inexperienced birds know
where to prepare for the oncoming barrier. Experiments
with caged birds showed that information from the
Earth’s magnetic field close to the desert might trigger
extensive fuel deposition. Blackcaps Sylvia atricapilla
trapped on Cyprus in September and October were
much heavier than in Sweden during the early phase of
autumn migration, typical for birds preparing for cross-
ing the Sahara desert. There is a potential cost of being
fat. Fat Sedge Warblers Acrocephalus schoenobaenus
on Lesvos had much poorer take off abilities than lean
birds, making them more vulnerable to predators. Swal-
lows Hirundo rustica trapped at a roost site on Rhodes
showed a synchronized body mass increase and this is

Abstract

in agreement with their wavelike pattern of passage on
Crete. In recent years, studies of fuelling behaviour and
stopover duration of first-year Garden Warblers Sylvia
borin have been started on Crete with the aid of radio-
transmitters.
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Introduction

Most of the long-distance migrants breeding in
Sweden winter in Africa and about 35 passerine
species have their main wintering areas in tropi-
cal Africa. Many follow the western flyway and
enter Africa after passing the Iberian peninsula,
like the Redstart Phoenicuris phoenicurus and the
Reed Warbler Acrocephalus scirpaceus (Fransson
et al. 2002, Fransson & Stolt 2005). Only a few
long-distance migrants leave Sweden in a south-
ern direction and one of these is the Spotted Fly-
catcher Muscicapa striata (Fransson 1986). Some
other species follow the eastern flyway and pass
the eastern Mediterranean, like the Thrush Night-
ingale Luscinia luscinia and the Blackcap Sylvia
atricapilla (Fransson et al. 2005). Large num-
bers of soaring birds on migration to Africa avoid
crossing the eastern Mediterranean Sea and con-
centrate in the Middle East (cf. Alerstam 1990).
Many night migrating passerine birds, however,
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seem to cross the eastern Mediterranean Sea and
this was shown already in the 1960s by radar stud-
ies carried out from an aircraft carrier (Casement
1966). In a recent study of migratory directions in
SE Romania, Bulgaria and NE Greece, based on
the moon-watching technique, the majority of the
observed nocturnal autumn flights were directed
S—SSW, which means that many birds are heading
towards the Libyan desert (Zehtindjiev & Liechti
2003).

When migratory birds pass benign areas with
widespread fuelling opportunities, they deposit
rather small fuel loads (20-25% of lean mass).
The reason for these relatively small fuel loads is
probably that the advantage of larger fuel load has
to be balanced against costs connected with an in-
creased body mass, such as enlarged flight costs
as well as impaired predator evasion (Alerstam &
Lindstrom 1990). Many long-distance migratory
birds have to face the challenge of passing the
Sahara desert. The desert is a major obstacle for



birds that migrate to tropical Africa and distances
of at least 1500 km (Figure 1) with hardly any re-
fuelling possibilities have to be passed (Moreau
1961). In spite of this, huge numbers of songbirds
regularly pass the desert in autumn and c. 5 bil-
lions have been estimated to be involved (Moreau
1972). 1t is well known that birds close to bar-
riers often are found with very large fuel loads.
The migration across the desert has been sub-
ject to detailed investigations (cf. Bairlein 1985,
Bairlein 1987, Biebach et al. 1986) and it is now
believed that two main strategies exist (Biebach
et al. 2000). The birds either fly non-stop over the
desert or interrupt their flight and rest during the
day. They can probably shift between these two
strategies depending on local weather conditions
(Klaassen & Biebach 2000).

How do they know when to start fuelling?

A major question is how inexperienced birds can
know where to prepare for the oncoming barrier.
It has been assumed that both timing and amount
of fuelling are governed by the circannual rthythm,
which is fine-tuned by photoperiod (Berthold
1996; Gwinner 1996). However, variation in the
time of breeding affects the timing of the onset
of migration, and unpredictable weather and feed-
ing conditions affect timing en route. Hence, a
bird cannot safely deduce its latitudinal position
from calendar date. In recent studies carried out
at Tovetorp Zoological Research Station in Soder-
manland, Sweden, we have found that birds might
use geomagnetic information to decide where to
accumulate the extensive fuel loads necessary for
successful trans-Saharan flights. Thrush Nightin-
gales caught in Sweden during their first migra-
tion and exposed to magnetic fields simulating a
migratory flight with a stopover in northern Egypt
extended their fuelling period compared with con-
trol birds experiencing the ambient magnetic field
in southeast Sweden (Fransson et al. 2001, Kull-
berg et al. 2003). It has been shown that the mag-
netic field can affect directional changes in migra-
tory birds as well as in sea turtles, newts and spiny
lobsters (Beck & Wiltschko 1988, Wiltschko &
Wiltschko 1992, Lohmann et al. 2001, Fisher et al.
2001, Boles & Lohmann 2003). Our findings show
that a change in the magnetic field also can trig-
ger processes such as extensive fuel deposition. A
non-random distribution of ringing recoveries in
some species in the eastern Mediterranean area
during autumn migration indicates that species-
specific stopover areas occur in front of the desert

Figure 1. The extension of the Sahara desert and the desert
on the Arabian Peninsula (grey).

Okenutbredningen i norra Afrika och pd den arabiska
halvon (gra firg).

(Fransson et al. 2005) and this finding supports
that migrants also must use some external cues to
find these places.

In order to investigate the fuelling behaviour
close to the desert in more detail, field studies have
been carried out in the eastern Mediterranean in
collaboration with Greek ornithologists. Different
areas have been visited over the years. This arti-
cle presents an overview of these visits as well as
some examples of results that have been achieved
so far.

Fieldwork

The first study was carried out in the western part
of Greece during two weeks in September 1988.
The year after, in 1989, two weeks (24 Septem-
ber — 7 October) of ringing was carried out in the
Akrotiri peninsula on southern Cyprus. In 1997,
the island of Lesvos in the Aegean Sea was visited
during a three weeks period (28 September — 19
October). During the period 26 September — 10
October 2000, ringing was carried out on Rhodes
in the Dodecanese. From 2001 until 2004 field-
work and ringing was carried out on Crete (9-23
September 2001, 8 September — 6 October 2002,
28 August — 11 September 2003, and 2-30 Sep-
tember 2004). The ringing on Cyprus was carried
out with permission from the Cyprus Ornithologi-
cal Society and in Greece with permission from
the Ministry of Agriculture and in collaboration
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with the Hellenic Bird Ringing Centre. During
these periods of fieldwork, a total of 4933 birds
were ringed. The locations of the different places
are shown in Figure 2.

Results and discussion

Blackcaps and Willow Warblers on Cyprus

The ringing on Cyprus in 1989 took place south
of the Akrotiri Salt Lake and close to a small wa-
ter reservoir called the Bishops Pool. Recoveries
show that many Blackcaps from Sweden pass
this area in autumn and Blackcaps were indeed
present in fairly large numbers. The Blackcaps on
Cyprus carried much larger fuel loads than birds
on autumn migration in Sweden do (Figure 3). A
distribution of body mass data similar to the one
found on Cyprus has also been found in northern
Israel (Izhaki & Maitav 1998). The Blackcaps
trapped on Cyprus and in northern Israel probably
consist of a mixture of birds in different state of
fuelling, but it is obvious that many of them were
in preparation for crossing the Sahara desert, hav-
ing as high fuel loads as 75% of lean body mass.
Blackcaps are wintering on Cyprus, but otherwise
only small numbers are found in the Middle East
during winter (Cramp 1992) indicating that most
of the birds found during migration in this area are
heading for wintering areas in East Africa.

The most commonly trapped species was the
Willow Warbler Phylloscopus trochilus, with 504
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Figure 2. The eastern Mediterranean and places where the
fieldwork referred to in this study was carried out during
1988-2004.

Ostra Medelhavsomrddet och de platser dir filtarbetet
som beskrivs i denna uppsats utforts under 1988—2004.
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individuals ringed. A cold front with some rain
showers in the beginning of October forced large
numbers of migrants to interrupt migration and to
rest in the trapping area. This was probably the
reason for the unusually large proportion (38%) of
adult Willow Warblers trapped. Most of the adult
Willow Warblers were investigated for moult and
about one third (34%) of them had unmoulted
secondaries. This is the same proportion (34%)
as found in Sweden (Hedenstrom et al. 1995) in-
dicating that some of them had a Swedish origin.
The proportion of birds with unmoulted second-
aries was much higher in females (<68 mm wing
length) than in males (>67 mm), being 46% and
18% respectively. This pattern has also been found
in Sweden, where 44% of the females and 23% of
the males showed suspended moult (Hedenstrom
et al. 1995). This is a result of that breeding incurs
a larger energy stress in females than in males, re-
sulting in a later onset of moult. Compared with
the Blackcaps, the average body mass in Willow
Warblers on Cyprus was surprisingly low (mean:
9.2g, SD=0.96, range: 6.2—11.7g, n=425). This
body mass is similar to that found in Willow War-
blers in Sweden during the early phase of migra-
tion (Lindstrom et al. 1996). This indicates that
Willow Warblers differ from Blackcaps in how
or where they prepare for the desert crossing. It
is possible that Willow Warblers, by effectively
feeding on small flying insects, can fuel closer to
the barrier crossing or even in the desert.

Sedge Warblers on Lesvos

In order to follow up a study carried out in Sweden
about how an increased body mass affect escape
performance in Blackcaps (Kullberg et al. 1996),
we went to Lesvos in the autumn of 1997. The plan
was to study take off flights in Blackcaps with a
natural variation in body masses, also including
extremely heavy birds. We used a mobile regis-
tration cage where birds could be video recorded
during a simulated predator attack in close con-
nection to the trapping. On the southeastern side
of the island, at Charamida, we had the possibility
to use an already established ringing site during
our stay. By means of tape luring we trapped 701
Blackcaps in total during a three weeks period, but
the proportion of heavy birds were much less than
we expected and also different from the situation
on Cyprus. We instead focused on Sedge Warblers
where the proportion of heavy birds was very
large. We found that an increasing fuel load from
0% to 60% reduced flight velocity by 26% (Kull-
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Figure 3. Recoveries during autumn migration of Blackcaps Sylvia atricapilla ringed in Sweden, and the distribution of
Blackcap body mass data during autumn migration at Tovetorp, Sweden during the years 1994-1997 (mean: 18.7 g, SD
1.32, n = 1591) and at Akrotiri, Cyprus in 1989 (mean: 21.0 g, SD 2.89, n = 181).

Aterfynd under héstflyttningen av svarthittor ringmdrkta i Sverige och viktfordelning hos faglar ringmdérkta vid Tovetorps
forskningsstation i Sodermanland 1994—1997 (medel: 18,7 g, SD 1,32, n =1591) samt vid Akrotiri pa Cypern 1989 (medel:

21,0g, SD 2,89, n = 18).

berg et al. 2000). Interestingly, we were unable to
demonstrate an effect of fuel load on angle of take
off in Sedge Warblers, whereas angle of take off in
heavy Blackcaps studied in Sweden was affected
to a larger extent than flight speed (Kullberg et al.
1996).

Extremely large fuel loads in migratory birds
certainly increase the risk of being taken by preda-
tors. In the Mediterranean, the Eleonora’s Falcon
Falco eleonorae breeds during the main passage
time of migrants and judging from prey remains

at a colony off Crete, Sedge Warblers are the most
common prey species among the Acrocephalus
warblers that migrate through the area (Ristow et
al. 1986 in Handrinos and Akriotis 1997). Falcons
probably take most of their daily catch of migrants
in the early morning, at the end of the migrants’
night flights. On 6 October 2000 we made an in-
teresting observation close to the coastline on
southeastern Rhodes. In the period of dusk, be-
tween 7.15 and 7.30 p.m. we observed about 25
passerines taking off from a small reed bed. We
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Fig. 4. Distribution of body mass data in Sedge Warblers
Acrocephalus schoenobaenus ringed on Lesvos, Greece, in
the autumn of 1997 (n = 63).

Viktfordelning hos sdvsangare ringmdrkta pa Lesbos,
Grekland, hosten 1997 (n = 63).
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Fig. 5. The relationship between visual fat score and body
mass in Sedge Warblers Acrocephalus schoenobaenus
ringed on Lesvos, Greece, in the autumn of 1997. Fat scores
were estimated following a scale modified from that of Pet-
tersson and Hasselquist (1985), which ranges from zero (no
visible fat) to six (whole belly covered with fat). Because
many of the birds also had stored fat covering their breast
muscles, the scale was extended to include three more sta-
ges. A bird with a fat score of nine had the whole abdomen
including belly and breast muscles covered with fat.
Sambandet mellan fettklassificering och vikt hos sdvsanga-
re ringmdrkta pa Lesbos, Grekland, hosten 1997. Fettklas-
sificeringen har foljt Pettersson and Hasselquist (1985), och
strdcker sig fran noll (inget synligt fett) till sex (hela buken
tickt av fett). Eftersom manga faglar ocksa hade lagrat fett
over brostmuskeln, utstricktes skalan till att ocksa inklu-
dera ytterligare tre steg. En fagel med fettklass nio har hela
undersidan, inklusive buk och brést, tickta av fett.
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Fig. 6. Mean body mass (+ SE) in Swallows Hirundo rusti-
ca trapped close to dusk at a roost site at Lardos on Rhodes,
26 September — 7 October 2000.

Genomsnittlig vikt (£ SE) hos ladusvalor fangade i skym-
ningen vid en dvernattningsplats néira Lardos pa Rhodos,
26 september — 7 oktober 2000.

had the lighter part of the sky in the background
and could follow the birds for a short while. Sud-
denly, an Eleonora’s Falcon appeared and we saw
the falcon attacking several of the birds even
though it was more or less dark. At one occasion
the falcon hit one bird without catching it, and it
was falling against the ground as if it was serious-
ly injured. This shows that there might be a risk,
not only when birds arrive to this area, but also
when they depart.

Collecting morphometric measures such as wing
length, body mass and fat score from migratory
birds in connection with ringing can give impor-
tant information about migratory strategies. The
body mass of Sedge Warblers Acrocephalus sch-
oenobaenus on Lesvos varied between 9.4 and 19.7
gram (Figure 4) and the visual fat score showed a
strong correlation with body mass (Figure 5). The
mean body mass was 15.9 gram and the mean fat
score was 6.9 in the 63 Sedge Warblers trapped.
The highest body masses indicate that some birds
carry a fuel load of about 100% (compared with
the lean body mass). Sedge Warblers breeding in
Great Britain are known to fuel already in south-
ern England and northern France, well before they
reach the Sahara desert (Bibby & Green 1981) and
our results from Lesvos indicate that Sedge War-
blers might prepare well in advance of the barrier
crossing also in this area.
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Fig. 7. Estimated daily numbers of Swallows Hirundo rus-
tica at Partira Lake on central Crete, 8 September — 6 Oc-
tober 2002 (because of rain no observations were made 29
September).

Antalet ladusvalor observerade under olika dagar vid
Partira, centrala Kreta, under perioden 8 september — 6
oktober 2002 (regn den 29 september innebar att inga ob-
servationer utfordes).

Swallows on Crete and Rhodes

It has recently been shown that the distance to be
covered across the Sahara desert, following the
two main western European flyways, affects the
size of the pre-migratory fuel stores in Swallows
Hirundo rustica in Iberia and Italy (Rubolini et
al. 2002). Swallows are common during migration
in most of the Mediterranean area and it is obvi-
ous that they put on high fuel loads in the same
way as other long-distance passerine migrants.
Outside the breeding season, Swallows regularly
congregate at communal roosts, which often are
situated in reed beds. During the visit to Rhodes in
the autumn of 2000, we found a roosting site in the
vicinity of the hotel area at Lardos on the eastern
side of the island. We tape-lured Swallows close to
dusk during ten days. The mean body mass varied
between different evenings (Figure 6). The mean
body mass increased for example by 3.8 grams
from 29 September until 3 October, represent-
ing an average daily increase of about one gram.
After 5 October, the mean body mass decreased,
possibly because many heavy birds had continued
migration. Our results indicate that large groups
of Swallows at this point are synchronised in their
fuel deposition. In agreement with this, the esti-
mated daily numbers of Swallows observed at
Partira Lake, central Crete, during a four weeks
field study suggest that Swallows on Crete have a
wavelike pattern of passage (Figure 7).
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Fig. 8. Estimated daily numbers of Turtle Doves Strepto-
pelia turtur in the area of Partira Lake on central Crete, 8
September — 6 October 2002.

Antalet observerade turturduvor olika dagar vid Partira,
centrala Kreta, under perioden 8 september — 6 oktober
2002.

Temporal patterns and stopover behaviour

In Greece, as well as in most of the Mediterranean
area, the summers are normally very dry and the
first rain arrives in September or later (Handri-
nos & Akriotis 1997). Of the species that breed
in the Mediterranean area and winter south of the
Sahara desert, most leave very early, in July—Au-
gust, e.g. Olivaceous Warbler Hippolais pallida
and Subalpine Warbler Sylvia cantillans (Handri-
nos & Akriotis 1997). The area south of the desert
receives rain during the northern summer (cf.
Moreau 1972) and birds might take advantage of
this by an early arrival. Accordingly, few birds of
these species were observed during our fieldwork.
The Turtle Dove is a relatively common passage
migrant in Greece and the number of birds ob-
served at Partira Lake on Crete in 2002 clearly
shows that the majority of these birds have left this
area after the beginning of September (Figure 8).
In 2001, fieldwork was started on the mainland
of Crete and the focus of this work has been to
find out where first-year Garden Warblers fuel in
relation to the oncoming barrier crossing. All Gar-
den Warblers are heading for wintering areas in
sub-Saharan Africa and they are therefore more
suitable to study than Blackcaps. The wintering
habit of Blackcaps is complicated, with birds stay-
ing both in the Mediterranean area and in east-
ern Africa. For comparison, data has also been
collected by Dr T. Akriotis and colleagues from
Garden Warblers on Lesvos, which is about one
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night of migration (400 km) to the north (Figure
2). Tape-lures have been used to attract and trap
Garden Warblers in order to collect morphomet-
ric measurements. A total of 557 Garden Warblers
have so far been trapped on Crete and the peak
of first-year birds migration on the island is in the
second week of September. The body mass var-
ies drastically (13.3-32.8 g) indicating that birds
in very different states of preparation are found
on the island. The passage of adult birds is clearly
earlier than the passage of first-year birds, which
has also been shown for the autumn departure in
Sweden (Fransson 1995). It is obvious that it takes
some time to build up a large fuel load and it is
interesting that an adult bird, weighing as much as
29.5 g, was trapped as early as on 30 August 2003.
The first Garden Warblers are also found south of
the desert around the beginning of September (Ot-
tosson et al. 2005). To get more detailed informa-
tion about the stopover behaviour in these Garden
Warblers, a study using small radio transmitters
(<0.5 g) has recently been initiated.

Seasonal frugivory is common in many mi-
grants and the fact that fruits have a high content
of fatty acids facilitate fuelling (Bairlein 2002).
Garden Warblers are known to often eat figs Ficus
carica during migration (Thomas 1979, Handri-
nos & Akriotis 1997) and it has become very clear
during our fieldwork and from the birds attached
with radio transmitters that they are strongly at-
tracted to fig trees during autumn stopover periods
on Crete. In 2004, when at some occasions we put
mist nets around single fig trees it happened that,
without using tape lure, we trapped more than ten
Garden Warblers during a morning. Handrinos &
Akriotis (1997) pointed out that the peak of Gar-
den Warbler migration pass Greece after the end
of the main fig season, but on Crete figs regularly
seem to be available until the end of September.

Future research

Several studies have been conducted in the desert
of Egypt, Algeria and Mauritania, but few detailed
studies have so far been carried out close to the
desert, where many birds prepare for the exten-
sive passage (but see Bairlein 1987, Ottosson et al.
2002, Ottosson et al. 2005). Such studies will be
of great importance in order to improve our un-
derstanding about how migratory birds, including
many Swedish breeding birds, prepare for cross-
ing large inhospitable areas, like the Sahara desert.
The plan is to continue and intensify these studies
in collaboration with Greek colleagues and maybe
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also include field studies at the coast in North Af-
rica, about one night of migration further south.
The effort to ring birds during migration in Greece
and Turkey has increased during the last decades.
In Greece, regular ringing has been carried out on
Lesvos, Antikythira in The Sea of Crete and on
Gavdos (T. Akriotis pers. comm.). Gavdos is the
southernmost island in Europe and situated south
of Crete. In Turkey a new national ringing scheme
started in 2002 and ringing of migrants is now car-
ried out at six sites (O. Kesapli Didrickson, pers.
comm.). These activities are very important and
will definitely increase our knowledge about both
the temporal and the geographical patterns of bird
migration in this area.
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Sammanfattning

De flesta langdistansflyttande fagelarter som
hickar i Sverige dvervintrar i Afrika och ungefar
35 smafégelarter har sitt huvudsakliga dvervint-
ringsomrade i tropiska Afrika. Flest arter flyt-
tar mot sydvist genom Europa (t.ex. rérsangare
och rodstjért), nagra fa flyttar séderut (t.ex. gra
flugsnappare) och ndgra flyttar mot sydost (t.ex.
néktergal och svarthitta). For smafdglarna utgor
Sahara en barridr pd minst 1500 km som maéste
passeras och dir mojligheterna att fodosoka ér be-
griansade (Figur 1). De flesta maste darfor lagra
upp en stor energireserv i forvig. Antalet smafag-
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lar som varje host passerar oknen dr enormt stort
och antalet har uppskattats till ungefar 5 miljarder.
En huvudfraga ar hur ungféaglar, som aldrig flyt-
tat tidigare, kan veta var de ska fettupplagra infor
okenpassagen. Resultat fran experiment utforda i
Sverige antyder att information fran jordens mag-
netfilt kan vara en bidragande faktor som styr
faglarna att fettupplagra i ritt omrdde. Omfat-
tande studier har genomforts ndr det géller sjdlva
okenpassagen men fa studier har utforts av faglar
som forbereder sig for passagen.

Sen en tid tillbaka har faltarbeten genomforts
pa flera platser i Grekland och pa Cypern for att
hitta en lamplig plats for detaljerade studier av
hur flyttfaglar forbereder sig for passagen. Denna
artikel ger en Oversikt Over dessa besdk och en
del exempel pa resultat som erhallits. Arbetet har
framst koncentrerats till Grekland (Figur 2) dér
det utforts i samarbete med grekiska ornitologer.
Sammanlagt har ndrmare 5000 fglar ringmarkts.
Akrotirihalvon pa sddra Cypern besoktes hdsten
1989 och de svarthittor som dé studerades visade
sig vara betydligt tyngre dn de svarthdttor som
lamnar Sverige tidigare pa hosten (Figur 3). Detta
overensstimmer vil med andra studier som visat
att flyttfaglar ndra passagen av dknen lagger upp
stora energireserver. Ett storre antal 10vsangare
fangades ocksa under detta besok och ndgot for-
vanande bar de inte pa nagon storre energireserv,
vilket kan antyda att de skiljer sig fran svarthét-
torna ndr det géller var eller hur de forbereder sig
for passagen. Att 6ka i vikt kan innebéra problem
for en flyttfagel, inte minst nér det giller att und-
komma en attack. For att studera hur en 6kad vikt
paverkar smafaglars flygforméga besdktes Lesbos
hosten 1997. Avsikten var att folja upp en tidigare
studie av svarthéttor utford i Sverige. Svarthét-
torna pd Lesbos visade sig vara betydligt latt-
tare dn pa Cypern, men ddremot var de sidvsang-
are som fangades mycket tunga (Figur 4 och 5).
Med en mobil registreringsanldggning kunde vi
videofilma faglarnas uppflog i direkt anslutning
till att de fangats och ddrmed faststélla hur faglar
med olika energireserv paverkades. For sdvsang-
are visade vi att en 6kning av energireserven fran
0% till 60% minskade flyghastigheten med 26%
men att de samtidigt bibeholl samma vinkel under
uppfloget. Att bdra pa en extremt stor fettreserv
paverkar naturligtvis mdjligheten att undkomma
en attack fran en rovfagel. Eleonorafalken foder
upp sina ungar under den period som flyttfaglarna
passerar Medelhavet och stapelfodan utgors av
flyttfaglar. I Grekland har analyser av bytesrester
visat att sdvsangaren &r ett vanligt byte. De flesta
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faglarna som fangas dr sannolikt faglar som efter
en natts flyttning fortfarande befinner sig ute 6ver
havet nér det ljusnar pa morgonen. Hosten 2000
gjorde vi en intressant observation nédra kusten
pa sodra Rhodos. I skymningen, mot den ljusa
delen av himlen, sdg vi ett 25-tal smaféaglar litta
och péborja sin nattflyttning. Trots att det var i det
nirmaste helt morkt, dok plotsligt en eleonorafalk
upp och attackerade flera av sméfaglarna. Vid ett
tillfélle trdffade falken en fagel som livlds foll
ner mot marken. Detta visar att det inte bara dr
riskabelt att anldnda till detta omréde utan att det
ocksa finns en risk att bli tagen nér flyttningen ska
fortsitta.

Ladusvala dr en vanlig flyttfagel i hela Medel-
havsomradet. Nyligen har det visats att svalorna
lagger upp olika stora energireserver i Spanien
och Italien under hosten och att detta sannolikt
beror pé att den stricka som de behdver flyga for
att komma Over oknen skiljer sig at mellan dessa
omraden. Vid ett besdk pa Rhodos hdsten 2000
fangades ladusvalor vid en Overnattningsplats
och den genomsnittliga vikten visade ett intres-
sant monster som antyder att manga av faglarna
var synkroniserade i sin viktutveckling (Figur 6).
Under fyra dagar 6kade medelvikten med néstan
4 gram for att sedan snabbt minska, formodligen
som ett resultat av att manga tunga faglar flyttade
iviag. Att flyttningen sker i vagor stdds av obser-
vationer fran Kreta. Hosten 2002 bedrevs konti-
nuerlig verksamhet under fyra veckor vid Partira,
en bevattningsdamm centralt pd Kreta, och det
dagliga antalet observerade ladusvalor uppvisade
flera svingningar under denna period (Figur 7).

Somrarna i Grekland, liksom i en stor del av
Medelhavsomradet, dr normalt mycket torra och
de forsta regnen dyker inte upp forrén i septem-
ber eller senare. De faglar som héckar i omréadet
och som flyttar till dvervintringsomraden soder
om Sahara, t ex rodstrupig sdngare och ekséng-
are, flyttar bort redan i juli-augusti och har lamnat
omradet nir faglar fran nordliga omraden passe-
rar i september. I omradena soder om Sahara fal-
ler regn under sommaren och det kan darfor vara
fordelaktigt att sa tidigt som mdjligt anldnda till
dessa omraden. Turturduva ar en vanlig art under
flyttning i Grekland och observationer pa Kreta
hosten 2002 visar att huvuddelen har ldmnat om-
radet redan 10 september (Figur 8). Under de se-
naste aren har arbetet koncentrerats pa att studera
flyttningen hos unga tridgérdssédngare pa Kreta
och forsoka faststélla var de fettupplagrar i forhal-
lande till passagen av Sahara. Eftersom alla trad-
gardssangare dr pa vig mot overvintringsomraden



i tropiska Afrika dr det en lampligare art att stu-
dera dn svarthétta, diar en del 6vervintrar i Grek-
land och en del flyttar till Ostafrika. Drygt 500
trddgardssdngare har ringmirkts pd Kreta och den
huvudsakliga passagen av ungfaglar sker i mitten
av september, medan gamla faglar passerar tidi-
gare. Som jamforelse har grekiska kollegor samlat
in biometriska uppgifter frdn tridgardssdngare
pa Lesbos som ligger ungefir en nattetapp (400
km) norrut. Vikten hos de fangade tradgardssang-
arna pd Kreta har varierat mellan 13,3 och 32,8
gram vilket antyder att faglar i olika stadier av
forberedelser forekommer pa 6n. Att ligga upp
en stor fettreserv tar naturligtvis en viss tid och
det dr darfor intressant att en gammal fagel som
nédstan dubblerat sin vikt och vigde 29,5 g fing-
ats redan den 30 augusti. Att kunna fanga samma
fagel vid flera tillfdllen &r av yttersta vikt nér det
géller studier av rastningsbeteende och detta har
bara varit mojligt i ett fital fall i samband med den
vanliga ringmérkningen. For att fa mer detaljerad
information om hur tridgardssdngarna beter sig

pa Kreta (rastningens ldngd, rorelsemonster, vikt-
o6kning och bortflyttningsvikt) har sma radiosin-
dare (<0,5 g) borjat anvindas med lyckat resultat.
Manga flyttfaglar dter frukt under hostflyttningen
och under arbetets gang, inte minst genom séndar-
forsedda faglar, har det blivit mycket tydligt att
tridgardssdngarna pa Kreta ar starkt knutna till
fikontrad.

Under de senaste tio aren har ringmérkning av
flyttfaglar 6kat i 6stra Medelhavet och forekom-
mer nu pd flera platser i Grekland. I Turkiet starta-
des en nationell ringmidrkningscentral 2002 och nu
ringmérks flyttfaglar pa sex platser i landet. Detta
ar mycket glidjande och kommer definitivt att 6ka
kunskapen om den tidsméssiga och geografiska
flyttningspassagen for manga arter i detta omrade.
Planerna &r att detta projekt ska fortsitta under de
ndrmaste aren i ndra samarbete med ornitologer
knutna till grekiska universitet. En férhoppning ar
ocksa att kunna inkludera féltarbete ndra kusten i
Nordafrika, en nattetapp ldngre sdderut.
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