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Utdrattur

Farfuglar lifa tvofoldu lifi, annars vegar & varpstddum og hins vegar & vetrarstodvum og
leggja oft & sig 16ng og heettuleg ferdaldg & milli pessara sveeda. pettir sem verka a
einstaklinga & einni arstid geta haft kedjuverkandi ahrif a 6drum timum ars. Komutimi ad
vori synir gjarnan fylgni vid gadi einstaklinga og varparangur og getur tengst gedum
vetrarstodva. A Islandi verpa storir stofnar nokkurra vadfuglategunda og eru pad allt
farfuglar sem flestir hafa vetursetu i V-Evrépu og/eda V-Afriku. pad er litid vitad um
afdrif pessara stofna utan varptima og pvi erfitt ad tengja astand a vetrarstodvum vid
atburoi & varpstddvum, p6 endurheimtur hafi synt hvar megin vetrarstédvar peirra eru. Ef
tengja a atburdi & vetrarstédvum og a fartima vid varpvistfredi er pvi helst ad lita til
breytileika i komutima einstaklinga.

Markmid pessara rannsokna var ad skoda tengsl fars sandléa (Charadrius hiaticula),
einkum komutima, vid lydfredi. Til ad skoda pessa peetti purfti ad einstaklingsmerkja
varpfugla og fylgjast med peim, fra pvi ad peir komu ad vori par til varpi lauk. Adal
rannsoknarsvaedin voru i Onundarfirdi og Bolungarvik & Vestfjérdum og vid Stokkseyri &
Sudurlandi og st6d rannsoknin yfir & arunum 2004-2011. Talsverdur fjoldi litmerktra
sandlda sast utan Islands og merkingarnar gafu pvi einnig upplysingar um dreifingu
sandlou utan varptimans i Evropu og Afriku asamt upplysingum ar gagnagrunni
Natturufreedistofnunar Islands.

Flestar endurheimtur erlendis voru a Bretlandseyjum og vesturstrond Frakklands & haust-
og vorfari. Um vetur fengust flestar endurheimtur i Sudur Evrépu og i Vestur Afriku.
Visbendingar fengust um ad karlfuglar feeru frekar til Afriku & veturna en kvenfuglar en
synid var of litid til ad stadfesta pad med vissu. Komutimi til Islands var pekktur fyrir 15
fugla sem vitad var hvar héldu sig a vetrum. Fuglar sem voru i Evropu & veturna komu
markteekt fyrr & varpstédvar ad vori en fuglar sem dvoldu i Afriku.

Sandléur komu almennt & rannsoknarsvaedin fra 15. april til 10. mai og peer allra fyrstu
hofu varp i byrjun mai en flestar i lok mai. Einstaklingar voru almennt & sému aatlun &
milli ara, baedi i komutima og i varpi. Jakveett samband var & milli komutima og varptima
en peir sem komu snemma bidu almennt lengur med ad hefja varp heldur en peir sem
komu sidar. Afkoma hreidra var afar breytileg milli ara, stada og innan varptimans.
Klakdagsetningar unga, sem sidar snéru aftur sem varpfuglar, dreifdust yfir allan
varptimann. Einstaklingar sem komu snemma gatu reynt varp allt ad prisvar sinnum yfir
varptimann par sem peir hofdu teepa tvo manudi til ad reyna varp en peir sem hofu varp
sidast hofdu adeins um manud. bar sem varparangur er mjog breytilegur i tima og rami
getur moguleiki a fleiri varptilraunum yfir &evina aukid hafni (fitness) einstaklingsins.






Abstract

Migratory birds live a double life and have to negotiate very different conditions on the
breeding and wintering grounds throughout the year. The conditions at the distant ends of
the migration are limiting in migratory populations. To unravel seasonal interactions it is
necessary to follow individuals through the annual cycle. This is rarely possible but timing
of migration of individuals is often correlated, both with conditions on the wintering
grounds and breeding success, and can give information about seasonal interactions.

A few very large migratory populations of waders breed in Iceland and winter in W-
Europe and/or W-Africa. Little is known about most of these populations on wintering
sites apart from very basic knowledge of their winter distribution.

This study explored migration patterns and demography of Common Ringed Plovers
(Charadrius hiaticula) and potential links between the two. Populations of individually
marked birds were established in NW- and S-Iceland and followed during spring arrival
and the breeding season. Main study sites were in Bolungarvik and Onundarfjordur in NW-
Iceland and in Stokkseyri in S-Iceland and these sites were monitored from 2004-2011.
Several marked birds were reported from outside Iceland which gave more detailed
information about the non-breeding distribution of Ringed Plovers than previously known.

Most recoveries in autumn and spring were from Britain, Ireland and France. In winter
most recoveries were from S-Europe and NW-Africa. Icelandic Ringed Plovers leap-frog
the British population and probably a part of the S-Scandinavia population. Arrival time in
Iceland in spring was known for 15 birds of known winter location and birds wintering in
Europe arrived significantly earlier than birds wintering in Africa.

Ringed Plovers generally arrived on breeding sites in late April and early May and the
arrival dates of individuals in consecutive years were repeatable. Individual timing of
nesting was also repeatable and earlier arrivals tended to lay earlier despite having a longer
gap between arrival and laying than later arrivals. Nest survival was generally very low but
variable and neither sites nor years had a significant effect on hatching success. The
hatching dates of marked chicks that later recruited as adults on the study sites were not
significantly different from the background hatching dates in the year of their hatching on
their natal sites. When clutches failed, earlier arriving birds in spring seemed to have more
time for re-nesting and were more likely to have three nesting attempts than later arriving
birds. The scope for increasing breeding success, by arriving earlier to allow for more re-
nesting attempts may have a significant effect on fitness during the lifespan of Ringed
Plovers.
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bakkir

bessi kafli @tti ad heita ,,pakkir og skammir* pvi fyrst parf ad skamma pann sem kom
manni i petta verkefni og fyrsti stafurinn er Tommi. Hann s& um ad beina sjonum manns ad
bessum lagfeetlingum, veida pa med polinmadi kattarins og vidbragdi antilopunnar,
skreyta pa eins og alltaf veeru jolin, plokka pa eins og ... nei ég segi ekki meir. Eftir niu
sumur vid ad telja, veida, merkja og skra pa hefur hladist upp gédur bunki af spurningum
og er su mikilvaegasta ,,af hverju 1ét ég plata mig i master?* bar feer Tommi skammirnar en
vid teljum okkur hafa frjalsan vilja (nema pua sért bandariskur og i tebodshreyfingunni) og
petta var mitt val og pina. Um leid og Tommi feer skammirnar pa feer hann jafnframt mestu
pakkirnar pvi hans hjalp var 6metanleg i pessu verkefni. Eg vil ekki telja upp alla pa hjélp
sem ég fékk fra honum pvi pa ryrnar minn hlutur opinberlega i verkefninu.

Tommi sendi mig til Banc d’Arguin i Mauritaniu til ad leita ad sandloum haustid 2007. bar
var ég med hollenskum leidangri undir stjorn Juttu Leyrer vid ad lesa a litmerkta
raudbrystinga o.fl. fugla asamt veidum og merkingum. Petta var gridarlega godur timi og
s ég eina sandlou sem ég hafdi merkt, eina sem Vigfas hafdi merkt og adrir i
leidangrinum sau fjorar til vidbdtar sem voru merktar af okkur.

Arnpdri Gardarssyni, pakka ég fyrir studninginn og umraedur um fugla.

Vigfusi Eyjélfssyni, fugladhuga- og sandl6umerkingarmanni, vil ég pakka fyrir gdgnin sem
hann hefur 6tullega safnad i neer aratug. Einnig fyrir heimspekilegar vangaveltur um astir
og 6rlég sandléunnar.

Kristjana Einarsdottir og Cristan Gallo s6fnudu miklu af gégnum um komutima sandléu og
fundu mdorg hreidur & arunum 2006-9 i Holtsodda. Einnig hjalpadi Jana mér mikid sumarid
2005 vid merkingar & sandléum. Cristian hefur sidan 2009 farid nokkrum sinnum i
Holtsodda og lesid af litmerktum fuglum. Fyrir peirra hjalp er ég afar pakklatur.

Potts fjolskyldan eda Pete Potts and family eins og pau heita & utlenskunni, fa pakkir fyrir
bau gogn sem pau hafa safnad. Adallega fa pau samt skammir fyrir ad draga athygli mina
fra sandlounni og yfir ad héfettari tegundum. Einnig fengu pau skammir fr4 hinum og
bessum & Vestfjoroum.

Ollu &hugafolki sem hefur 14tid mig vita um sandl6ur hérlendis og erlendis er pakkad fyrir.

Nattarustofa Vestfjarda (Nave) hjalpadi mér med ymsum hatti svo sem med adstddu og
teekjum. Hulda Birna Albertsdéttir (HBA) fra Nattarustofunni & stéran hlut i peim
teikningum sem eru i ritgerdinni og faer hun miklar pakkir fyrir. Sir porleifur Eiriksson
forstodumadur feer pakkir fyrir studninginn og fyrir ad vera verndari sandléuverkefnisins.

Nattarufraedistofnun Islands faer pakkir fyrir merkingargégn. Résa Bjorg Jonsdottir
bokasafnsfreedingur stofnunnar og Eskfirdingur feer pakkir fyrir ad finna og skanna inn
greinar fyrir pessa ritgerd.
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Gudmundur A. Gudmundsson frd Nattarufredistofnun var préfdomari og er honum
sérstaklega pakkad fyrir gédar abendingar vardandi ritgerdina.

Hlynur Reynisson feer engar sérstakar pakkir en hann vildi samt vera hér i pakkarordum.

Stina Gisladéttir fyrrverandi prestur i Holti og Ola Aadnegard madur hennar f& pakkir fyrir
ad leyfa mér ad kanna Holtsodda i paula pessi ar. Fj6Inir Asbjérnsson prestur tok sidan vid
af peim og hugsanlega hefur hann haldid ad ég veeri rddsmadur i Holtsodda, allavega var
pad sjalfsagt ad ég fengi ad halda minum ranns6knum par afram.

Kristinurnar fa sérstakar pakkir. Kristin Jonsdottir freenka adstodadi mig sumarid 2007 og
stdd han sig mun betur vid petta heldur en i unglingavinnunni i Bolungarvik en hver hefur
svo sem stadid sig vel par? petta var metar i merkingum og hun atti gédan patt i pvi.
Kristin hennar Petu hafdi ekki mikinn dhuga ad eltast vid fugla enda oft kalt og litid ad
gerast. En petta er eins og med sjoveikina, pegar madur er bdinn ad ala ur sér lungunum
uti & sj6 og kominn i land pa langar manni strax aftur a sj6. Han gleymdi stundum hvad
betta gat verid rolegt og kom med og adstodadi og er pad mér mikils virdi.

Pdrey systir kom einu sinni med mér & leirurnar i Holtsodda, audvitad a hahaeludum skom.
Sandmadkurinn er rétt nina ad jafna sig eftir pa ferd. pad var na ekki mikil hjalp i henni
enda var hun parna bara upp a méralinn.

Foreldrar minir, Valsteinn porir Bjornsson og Kristbjorg Bodvarsdattir, gerdu ekkert i
verkefninu en pad er samt skylda ad pakka peim fyrir, pvi ég er af pvi pau eru.

Nei, ég er ekki buinn ad gleyma konunni minni, Petu. Han feer miklar pakkir fyrir ad hafa
pbolad alla pessa longu koldu daga og kvéld i Onundarfirdi, vid ad telja fugla snemma vors
0g svo vid veidar og merkingar & sandléunni. Henni var alltaf kalt en kom samt alltaf med.
Eitt skiptid pegar ég var i Holtsodda pa kom hun beint af ballettsyningu dottur sinnar,
sparikleedd og a hahaludum skoém. Folki vard & ordi pegar pad sa hana i Holtsoddanum ad
petta veeri liklega naudsynlegur klednadur vid vettvangsathuganir & fuglum a
solbadstrondinni i Onundarfirdi.
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Inngangur

Far er algengt medal fugla og & peim breiddargradum sem island er &, eru pad um 70%
fuglastofna sem fljiga sudur ad hausti (Newton og Dale 1996a, 1996b). Farfuglar lifa
tvofoldu lifi, annars vegar a varpstddum og hins vegar a vetrarstddvum og leggja oft & sig
I6ng og heettuleg ferdaldg & milli pessara svaeda (Kam o.fl. 2004). Adstedur & varp- og
vetrarstodvum eru oft mjog dlikar og valprystingur, sem verkar a einstaklinga a hvorum
stad, er pad einnig. A varpstodvum fer mest orka og timi i varp en & vetrarstédvum er
valprystingur einkum & lifslikur fullvaxinna fugla (Goss-Custard o.fl. 1995, Harrison o.fl.
2011). Takmarkandi peettir sem verka & einstaklinga & varpstodvum spila saman vid peetti
sem verka & einstaklinga & vetrarstédvum en pad samspil takmarkar stofna farfugla (Goss-
Custard o.fl. 1995, Sutherland 1996, Norris o.fl. 2004, Gunnarsson o.fl. 2005a). peettir sem
hafa kedjuverkandi ahrif & einstaklinga milli arstida eru stundum nefndir arstidaahrif (e.
carry-over effects). Til pess ad greina ahrif slikra patta er mikilveegt ad geta fylgt
einstaklingum arid um kring. bad hefur reynst erfitt en p6 hafa ordid téluverdar framfarir &
pvi svidi a sidustu arum eftir pvi sem verkefni, par sem merktum einstaklingum er fylgt
eftir, hafa byggst upp og einnig hafa stédugar samseetur komid ad gagni vid ad tengja
atburdi sem verka & einstaklinga yfir arid (Marra o.fl. 1998, Gunnarsson o.fl. 2005a, Inger
0.fl. 2010). Slikar rannséknir hafa synt ad geedi vetrarstodva (oft metin med feeduframbodi)
hafa mikil ahrif & lifslikur einstaklinga og & fartima og ad einstaklingar sem eru & betri
stodum a vetrum ferdast oftar fyrr til varpstddva ad vori (Marra o.fl. 1998, Gunnarsson
o.fl. 2005a) en komutimi ad vori synir gjarnan fylgni vid gaedi einstaklinga og varparangur
(Aebischer o.fl. 1996, Currie o.fl. 2000, Mgller 2001). Eins hefur verid synt fram & hja
margaesum (Branta bernicla hrota) ad géour varparangur og steerri fjolskylda getur haft
kostnad vid faedunam i for med sér sem minnkar likur a gédum varparangri ario eftir (Inger
o.fl. 2010). péttleikahadir peettir eru liklegir til ad hafa mikil ahrif & arstidaahrif pvi peir
breyta peim kroftum sem verka a einstaklinga en slikt hefur einkum verid synt fram &
freedilega (Sutherland 1996, Ratikainen o.fl. 2008). b6 virdist stekkun stofns islenskra
jadrakana (Limosa limosa islandica) hafa haft ahrif i pa att ad auka styrk péttleikahadra
ahrifa baedi ad vetri og sumri sem aukid hefur breytileika i heefni einstaklinga og breytt
styrk arstidaahrifa a maelikvarda stofnsins (Gill o.fl. 2001, Gunnarsson o.fl. 2005b).

Sa gluggi sem rannsakendur hafa til ad greina arstidadhrif er oftast neer takmarkadur vid
annad hvort vetur eda sumar og farflug til og fra peim stad sem rannsoknir fara fram a.
Sjaldan er moguleiki & ad fylgja einstaklingum og stunda & peim rannsoknir yfir allt arid.
Visbendingar um arstidaahrif eru pvi oft bundnar vid timasetningar, t.d. komutima ad vori,
og astand fugla en hvort tveggja getur gefid upplysingar um adsteedur i nainni fortio (Marra
o0.fl. 1998, Currie o.fl. 2000, Inger o.fl. 2010). VVadfuglar (Charadrii) eru miklir farfuglar en
peir ferdast margir langar leidir milli varp- og vetrarstddva (Kam o.fl. 2004). pekkt er ad
komutimi vadfugla & varpstodvar syni jakvaeda fylgni vid varparangur en peir bera ekki
med ser orku i varpid heldur afla hennar pegar & varpstédvar er komid (nefnist pad income
breeders & ensku) (Drent og Daan 1980, Klaassen o.fl. 2001, Morrison o.fl. 2005) og pvi
erfitt (auk teeknilegra vandamala) ad meta tengsl astands ad vori vid lydfraedilega peetti. A
Islandi verpa storir stofnar nokkurra vadfuglategunda og eru pad allt farfuglar sem flestir
hafa vetursetu i V-Evropu og/eda V-Afriku (Gudmundur A. Gudmundsson og Kristinn
Haukur Skarphédinsson 2012). Ad jadrakan slepptum (Alves o.fl. i prentun) er litid vitad



um afdrif einstaklinga pessara tegunda utan varptima, ad pvi leyti ad tengja megi pau vid
atburoi & varpstodvum, p6é endurheimtur & stdlmerktum fuglum hafi synt hvar megin
vetrarstodvar peirra eru. Ef tengja a atburdi & vetrarstddvum og & fari vid varpvistfraedi er
bvi helst ad lita til breytileika i komutima einstaklinga.

Markmid pessara rannsokna var ad skoda tengsl fars sandléa (Charadrius hiaticula),
einkum komutima, vid lydfredi. Til ad skoda pessa peetti purfti ad einstaklingsmerkja
varpfugla og fylgjast med peim, fra pvi ad peir komu ad vori par til varpi lauk.

Sandlo6a er algengur varpfugl vida um landid (AEvar Petersen 1998) og eru vetrarstodvar
hennar i S-Evrépu og V-Afriku (Taylor 1980; pessi ritgerd). Rannsoknir hofust a sandléu
vorid 2004 en fram ad pvi hofou afar litlar rannsoknir farid fram & tegundinni hérlendis.
Talsverdur fjoldi litmerktra sandlda sast utan Islands og merkingarnar gafu pvi einnig
upplysingar um dreifingu sandléu utan varptimans i Evropu og Afriku d&samt upplysingum
ar gagnagrunni Nattarufraedistofnunar islands. Adal rannsoknarsvaedin voru i Onundarfirdi
og Bolungarvik & Vestfjoroum en einnig merkti Vigfus Eyjolfsson, fugladhugamadur fra
Selfossi, sandléur vid Stokkseyri og safnadi gognum um varp peirra. Timabundnar
athuganir voru einnig gerdar a varpi sandléa i Stykkisholmi og i Dyrafirdi en ekki var
fylgst med komutima peirra. Merkingar og rannsoknir stodu enn yfir sumarid 2012 en
sidasta &rid sem fjallad er um i ritgerdinni er 2011.

Kjarni ritgerdarinnar er i tveimur handritum & ensku og hefur pad fyrra birst Wader Study
Group Bulletin (Thorisson o.fl. 2012) en pad seinna er i handriti. A undan handritunum er
almennari umfjoéllun & islensku par sem gerd er itarlegri grein fyrir athugunarsveedum og
helstu adferdum asamt pvi ad grunnupplysingar um lifsheetti sandl6u hérlendis eru reeddar i
samhengi vio stodu pekkingar & heimsvisu.

Rannsoknarsvaedi

Athuganir voru gerdar a premur megin rannsoknarsveedum: Holtsodda i Onundarfirdi &
arunum 2004-2010, Bolungarvik fra 2005-2011 og Stokkseyri og nagrenni & arunum 2004-
2011. Einnig voru gerdar athuganir i Dyrafirdi (2007-2008) og vid Stykkish6lm (2008)
(mynd 1) en um peer athuganir er ekki fjallad i ritgerdinni.
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Mynd 1. islandskort og stadsetningar rannsoknasveda (HBA/Nave©2013).

Onundarfjordur

Onundarfjérdur er grunnur fjordur par sem mesta dypi er um eda yfir 30 m. Fjordurinn
brengist og grynnkar a mots vid Selakirkjubol og Holtsodda og nefnist svaedid par Holtsos.
Innan vid dsinn heita V6d og var fjordurinn par pveradur arid 1980 (Kjartan Olafsson
1999). Sunnan megin, innan pverunnar, er breidur vogur sem heitir Vadall en vid mynni
hans var lagdur vegur og brd arid 1980. bessi vogur verdur nar purr & fjoru. Innar er annar
vogur er nefnist Mosvallarbét og & mots vid hann er tangi er heitir Tannanes en &darvarp
er & peim tanga. Innan vid tangann er grosugur hdlmi og heitir hann Kaholmi. Svaedid fyrir
innan Tannanes verdur nanast purrt & fjoru. Innan fjardarbotnsins vid Kirkjubol i Korpudal
taka vid vidattumiklar gulstararengjar (mynd 2).

Athuganir voru adallega & varpsvadinu & Holtsodda og leirunni par en einnig var horft eftir
sandloum i fedudflun a leirunni i Vadlinum og vid Varmadal (mynd 2). Athuganir a
hreidrum voru einnig & pessum stédum en ekki er gerd grein fyrir peim i pessari ritgero.
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Fjorur

Holtsoddi er med harda skeljasandsleiru (Agnar Ingélfsson 1975) og verdur han & milli
100-200 m breid a storstraumsfjoru. Sandmadkur (Arenicola marina) er aberandi & pessu
svaedi og eru 5-20 sandmadkar & fermetra (Agnar Ingolfsson 1975). Tveer adrar tegundir af
flokki burstaorma (Polychaeta) eru algengar en pad eru I6napreifill (Pygospio elegans) og
mottumadkur (Fabricia sabella). Anar (Oligochaeta) og rykmyslirfur (Chironomidae) eru
einnig i miklum fjolda (Agnar Ingdlfsson 1975, Arnpor Gardarsson o.fl. 1980, Porleifur
Eiriksson og Bodvar Pdrisson 2008). Nordan megin i firdinum, fr& Varmadal ad
Selakirkjuboli, er fjaran blondud leir, sandi og dreif er af hnullungum. Pangmagn eykst er
utar dregur og kraeklingur (Mytilus edulis) sémuleidis. Einnig er talsvert af litlum
sandmadki & pessu sveedi og mottumadkur er a dreif (Agnar Ingolfsson 1975, Arnpor
Gardarsson o.fl. 1980). Innan vid pverun tekur vid hord skeljasandsleira sunnan megin
pangad til komid er ad Vadli. Inn & Vadla voginum er gljup svort strefnissnaud leira en
fyrir austan voginn (nedan vegar) er leiran meira blondud sandi pé gljup sé a koflum.
Einnig ma sja par skeljabrot i sandinum. Burstaormarnir l6napreifill og Capitella capitata
finnast austan vid voginn en ad 6dru leyti er svipad dyralif badum megin vegar. Anar,
arfeetlur (Copepoda) og rykmyslirfur eru algengir hopar & pessu svadi. Vid Mosvallarbot
0g innan Tannaness er hord sandleira med smasteinum en einnig er dreif af steerri steinum.
Rykmyslirfur, arfetlur og &nar eru algengir & pessu sveedi. Marfleer af ettkvislinni
Gammarus finnast einnig a 6llum st6dvum par sem syni hafa verid tekin (Agnar Ingélfsson
1975, Arnpor Garoarsson o.fl. 1980, borleifur Eiriksson og Bédvar pdrisson 2008).

Fuglar innarlega i Onundarfirdi

Fuglalif innan Flateyrar i Onundarfirdi einkennist af a&darfugli (Somateria mollisima) og
vadfuglum. Adarvorpin hafa verio um 3000-3500 hreidur alls ad sterd (Arnpor
Gardarsson o.fl. 1980, Gudmundur A. Gudmundsson og Arnpér Gardarsson 1986) og
hefur Holtsoddi verid med i kringum 600 hreidur sidasta aratug. Stelkur (Tringa totanus) er
afar aberandi a vorin og hefur fjoldi fugla par verid 800-1000 fyrir innan pverun (Arnpor
Gardarsson o.fl. 1980, Gudmundur A. Gudmundsson og Arnpoér Gardarsson 1986, Bédvar
pdrisson og porleifur Eiriksson 2008). Jadrakan (Limosa limosa) hefur fjélgad talsvert &
sidustu 30-40 arum en einungis 10 fuglar saust vorid 1979 (Arnpér Gardarsson o.fl. 1980)
prir vorid 1985 (Gudmundur A. Gudmundsson og Arnpdr Gardarsson 1986), 40 fuglar i
mai 2003 (Toémas Grétar Gunnarsson og Bddvar bPérisson 2004) og um 90 fuglar i mai érin
2004 og 2005 (Bodvar borisson og borleifur Eiriksson 2008). Af fargestum hefur tildra
(Arenaria interpres) verid aberandi og hafa sést allt ad 400 fuglar (Arnpér Gardarsson o.fl.
1980, Gudmundur A. Gudmundsson og Arnpor Gardarsson 1986, Bodvar borisson og
porleifur Eiriksson 2008). Sanderla (Calidris alba) hefur verid aberandi i Onundarfirdi
sidustu ar og saust flestar & Holtsodda seinni partinn i mai 2010 eda 570 fuglar
(Nattarustofa Vestfjarda, obirt gogn). I talningum 1979 og 1985 sést litid af henni eda mest
49 fuglar vorid 1985 (Arnpor Gardarsson o.fl. 1980, Gudmundur A. Gudmundsson og
Arnpdr Gardarsson 1986). Raudbrystingur (Calidris canutus) sést adallega i Onundarfirdi
vid Holtsodda, Varmadal, VVadal, Mosvallarbét og Tannanes. Mestur fjoldi sem sést hefur
var um 2000 fuglar i mai 2011 vid Holtsodda (Nattarustofa Vestfjarda, obirt gogn) en litid
sast af honum i talningunum 1979 og 1985 (Arnpor Gardarsson o.fl. 1980, Gudmundur A.
Gudmundsson og Arnpor Gardarsson 1986, Bddvar borisson og Porleifur Eiriksson 2008).



Hettumafur (Chroicocephalus ridibundus) er algengur badi ad vorlagi og sidsumars. pad
sjast 4-600 fuglar vio fedudflun fra Holtsodda og inn ad Kuholma.

Holtsoddi

Varpsvadi sandléu & Holtsodda er um 1 km? (103 ha) ad stzrd. bad afmarkast groflega af
strandlengju, vegum og nordvestur enda flugvallar (mynd 2). Sveadid er ad mestu litt
gréinn skeljasandur og myndar hann éldur nyrst & svaedinu sem er opid fyrir nordanatt.
Pessar sanddldur vid strondina eru gronar melgresi (Leymus arenarius). Adal grodurpekjan
& svaedinu er mosi en algengar plontutegundir eru lyfjagras (Pinguicula vulgaris),
geldingahnappur (Armeria maritima), beitieski (Equisetum variegatum), lokasjodur
(Rhinanthus minor), viditegundir (Salix spp.), lambagras (Silene acaulis) og blodberg
(Thymus praecox). Einnig eru margar grastegundir & svaedinu en paer hafa ekki verid
greindar. Inni & sveedinu er flugvollur sem er um 900 m langur og rétt rimlega 30 m
breidur en hann breidir ar sér vid flugstddina. Vollurinn er byggdur ur mél en sydsti hluti
hans (100 m) gerdur Gr malbiki. I heild er véllurinn 3,7 ha (0,04 km?). Aetlunarflugi lauk &
Holtsflugvelli 30. juni 1997 og var hann aflagdur sumarid eftir (Valdis Asta
Adalsteinsdattir flugmalastjorn munnleg heimild, 4. jantar 2013). pad kemur p6 fyrir ad
litlar vélar lendi & vellinum, sjaldan pdé yfir varptimann. Medfram sudaustur hluta
flugvallarins eru tjarnir sem porna upp yfir sumarid. Fuglar nota pessar tjarnir mikid i
feedudflun en einnig er &dar- og hettumafsvarp i kringum paer. Rétt austan vid flugstédina
liggur sl6di fra vellinum og nidur ad fjoru en sandlouvarpid hefur verid einna péttast
badum megin vid pennan sléda. Sandléan verpur um allt sveedid en po eru blettir par sem
ekki hafa fundist hreidur. pessir blettir eru um 30-40% af svadinu.

Adarfugl og kria (Sterna paradisaea) eru algengustu varpfuglar i Holtsodda. Adarvarpid
er um 600 hreidur en kriuvarpid hefur liklega verid um 500 por pegar mest var. Kriuvarpid
gekk ageetlega arin 2004 og 2005 en rannsOknararin par & eftir hefur kriunni gengid illa.
Hettumafur er algengur varpfugl i Holtsodda og i landi Pérustada. bad hefur ekki verid lagt
mat & varpstofninn en hann geeti verid ram 100 varppdr. Svartbakur (Larus marinus)
verpur nyrst & svaedinu en petta eru f4 por og oft er tekid undan peim. Spdi (Numenius
phaeopus), heidléa (Pluvialis apricaria), tjaldur (Haematopus ostralegus) og l6uprell
(Calidris alpina) eru allt varpfuglar & svaedinu. Jadrakan hefur fundist med 6fleyga unga en
ekki verid stadfest ad hann hafi orpid innan svaedisins. Gragaes (Anser anser), toppdnd
(Mergus serrator), urténd (Anas crecca) og raudhofdi (Anas penelope) verpa a svadinu.
Einu sinni hefur havella (Clangula hyemalis) orpid nyrst & sveedinu. Eitt lmapar (Gavia
stellata) hefur orpid a tjornum vid sudaustur enda flugvallarins en pessar tjarnir porna upp
yfir sumarid.

Liklegir afreeningjar & sandlouhreidrum sjast reglulega a sveedinu. Fyrir utan hettumaf, sem
er varpfugl & svaedinu, pa sjast hrafnar (Corvus corax) og einn til tveir kjéar (Stercorarius
parasiticus) reglulega. Badi falki (Falco rusticolus) og smyrill (Falco columbarius) hafa
sést & svaedinu en sa sidarnefndi geeti nad fulloronum fuglum. Téfa (Vulpes lagopus) og
minkur (Neovison vision) hafa sést & svaedinu en einnig er vitad ad villikettir (Felis catus)
hafa verid i nagrenninu. Umferd félks er bonnud yfir varptimann nema med leyfi
landeigenda og hundar ekki leyfdir innan svadis né i fjorunni yfir varptimann. Adarvarpio
er vario en erfitt hefur reynst ad eiga vid hopa af hrofnum.



Bolungarvik

Bolungarvik er vid utanvert Isafjardardjip ad vestanverdu og opnast hin til nordurs. Ad
vestanverdu er hnullungafjara en vid taka hafnarmannvirki til sudausturs og sidan dokk
sandfjara. Austast & sandfjorunni rennur Osa til sjavar og vid tekur hnullungafjara austan
vid hana. Osa fellur ar Sydradalsvatni sem er inni i samnefndum dal. A milli vatnsins og
sjavar er sandur sem hefur ad mestu verid greeddur upp. Djupvegur nr. 61 liggur um
sandinn en pessi vegarkafli er i daglegu tali kalladur sandvegur eftir samnefndu svadi.
Hann hefur na att tvé afkveemi og bera prjar bryr yfir Osa vitni um hina miklu porf &
samgongubotum & sveedinu. Nyr vegur og bru voru tekin i notkun arid 2003 en hluti af
peim vegi var sidan fjarleegdur 2011. Pridji sandvegur var tekinn i notkun arid 2010 og
liggur hann & milli elsta og naest elsta vegarins. Til einféldunar er pessir vegir kalladir S1,
S2 og S3 i aldursrdd i ritgerdinni hér eftir. bvert i gegnum sandvegina liggur gémul
flugbraut og endar nyrdri endi hennar vid skreidarhjalla (trénur) en pad sveadi er kallad
hjallar i ritgerdinni. Ofan S1 er niu holu golfvéllur og rétt innan vallarins er tjorn sem hefur
ekkert nafn en verid kéllud namutjorn vegna sandnamu sem par er (mynd 3).

Sumrin 2005 og 2006 var adeins svadid (Sandur) nast byggdinni i Bolungarvik athugad
en um sumarid 2007 og nastu ar a eftir, voru kannadir allir hugsanlegir stadir par sem
sandlda geeti verid med varpodal. A mynd 3 hafa verid teiknud gréflega inn varpsveedin fra
arinu 2005-2011. Pad ma sameina pau i prju megin sveedi. Nidur & Sandi er svaedid um 52
ha ad steerd, inn i Sydridal vid Flatir, Middal, Hanhol og Gils4 eru tepir 10 ha af varplandi
og uppi i Hlidardal eru sandléur dreifdar a 41 ha svaedi. Samtals eru petta 103 ha eda rétt
ramur 1 km?.

Sandur

Fra ndmutjérninni og nidur ad sjé er adal varpsvaedi sandléunnar. Sandl6an verpur naer
eingdngu vestan vid Osé og einungis hafa fundist tvo por verpandi austan vid hana og urpu
bau i adeins eitt skipti sitthvort arid. Sandldan sest i feeduleit i hofninni i Bolungarvik en
varpsvadid er ad mestu austar, pé hefur eitt par a.m.k. tvisvar reynt varp hlémegin vid
sjovarnargard (Brimbrjétinn) vid Bolungarvikurhofn. betta par skildi sidan og hefur
kvenfuglinn verid med 6dal & Sandi en karlfuglinn i Sydridal. Rétt austan vid hofnina hafa
verid 1-2 por vid vélarverkstedio Mjolnir. Milli Mjolnis og hjalla er tjarnarsveedi sem
pornar upp pegar kemur fram i byrjun juni en sandléa hefur ekki orpid & pvi svedi.
Aadarfugl og kriur verpa i kringum tjérnina og feera sig inn a svaedid pegar han pornar upp.
AEdarvarpid er ad mestu nedan S2 en pad teygir sig einnig inn ad namutjorninni.
Adarvarpid er um 200 hreidur en kriuvarpid er & bilinu 3-500 por.

Talsverdar framkveemdir hafa verid a Sandinum & sidasta aratug og byrjadi pad med ad nyr
vegarkafli var tekin i notkun arid 2003. Milli S1 og S2 fékk golfklubbur Bolungarvikur
sveedi til notkunar og atti ad gera par efingarsveedi fyrir kylfinga. Byrjad var ad slétta
svaedid en viod pad var su litla grodurpekja sem var par fyrir, fjarleegd. Svaedid dré ad sér
baedi sandléur og kriur og vard ad akjosanlegu varpsvadi. Grasfreejum var sad i sandinn en
illa gekk ad fa almennilega pekju. Svadid var nokkrum sinnum slegid og vid pad
eydilégdust morg kriuhreidur en einnig nokkur sandlouhreidur. Framkvaemdir vid jardgong
milli Bolungarvikur og Hnifsdals hofust haustid 2008 og var lagdur nyr vegur (S3) yfir
efingarsvaedid arid 2009. Vinna var vid veginn arid 2010 og reyndu sandléupdr varp badi
ofan & veginum og i vegkanti. Hluti af veginum fra 2003 var fjarleegdur og var sarid sem
eftir var notad sem varpsveedi af sandléu og tjaldi en einnig faedusvadi fyrir pessa fugla og



setstad fyrir kriu. Nedarlega a sandinum vid hjalla var efni haugsett en einnig var pad
malad & stadnum & medan framkveemdum st6d. Badi var onadi af pessu en einnig foru
moguleg varpsvadi undir hauga. Ahrifin virtust p6 hafa verid litil & sandléu en pvi meiri &
Kriur par sem morg hreidur peirra eydilogdust.
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Mynd 3. Rannsoknarsvaedid i Bolungarvik (teikning: BP/HBA/Nave©2013).

Golfklubbur Bolungarvikur fékk nytt sveedi til umrada i stad pess sem for undir veg.
Svadid er & milli Sydridalsvegar og hesthisabyggdar i mynni Sydridals. Eitt sandloupar
hafdi orpid a pessu svaedi og pa nalaegt veginum ad hesthisunum. Farid var eins ad og i
fyrra skiptid p.e. sveedid sléttad en einnig var flutt efni & svaedio til ad fylla upp i tjérn og
hofust framkvaemdir seint um sumarid 2009. Sumarid 2010 voru tvd por & pessu svadi og



tvo til viobotar rétt hja en ekki hafdi verid varp par adur eda sidan rannsoknir hofust.
Sumarid 2011 voru einnig tvd por en grodur hafdi pa tekid nokkud vel vid sér og adsteedur
bvi ekki eins akjosanlegar.

Varpstadirnir a pessu sveaedi eiga pad sammerkt ad vera grodurlitlir og flestir & roskudum
svedum. Einungis eitt par hefur orpid i fjérunni og pa adeins einu sinni &
rannsdknararunum. Fjoldi varppara & pessu svadi hefur verid um og yfir 20 por.

Sydridalur

I grennd vid sveitabaeinn Hanhol i Sydridal er litid sandl6uvarp (3-4 pér) en pad er um 3,5-
4 km fra sjo. Varpsvadid er & litt gronum vegkodntum og skerdingum. Vid veg sem liggur
ad sumarbdstadnum FIotum hafa verid eitt til tvd por. Sandléa hefur orpid & midjum
veginum ad sumarbustadnum og i vegkdntum.

Sandlda sést i feedudflun vid innsta hluta Sydradalsvatns pegar litid er i vatninu en p4 koma
par upp fjorur.

Hlidardalur

Fra Bolungarvik liggur Skalavikurvegur um Hlidardal upp & Skéalavikurheidi og nidur til
Skalavikur. Gamall vegslodi liggur medfram veginum og fer slodinn um namu ofarlega i
dalnum en ndma pessi hefur ekki verid i notkun a&rum saman. Litid er um mannaferdir &
bessu svaedi en po sest stundum folk med hunda og strakar a torferuhjélum hafa einstaka
sinnum keyrt um slédann og ndmuna. Varpid er dreift i Hlidardal og geta verid allt ad 2 km
a milli nedsta parsins og pess nasta. Adal varpid er vid ndmuna og par fyrir ofan eda i
u.p.b. 300 m had yfir sjgvarmali. Fjoldi varppara i Hlidardal hefur verid prja til sex.
Sandléan verpur a roskudum svaedum i Hlidardal en einnig & néattarulega halfgronum
sveedum. bar er kraekilyng algengasta tegundin en adrar dberandi tegundir eru: ljénslappi
(Alchemilla alpina), lambagras (Silene acaulis), saudamergur (Loiseleuria procumbens) og
grasvidir (Salix herbacea).

Stokkseyri

Rannsoknarsvaedid er medfram strondinni fra Olfusarosi ad Knarrardsi en pad eru teepir 15
km. Inn til landsins hafa vegir og slodar verid kannadir en adal ahersla verid 16gd a
strondina. Sveedid i heild er kallad Stokkseyri til einféldunar.

Adal varpsveedin hafa verid fra Knarrardsi ad Stokkseyri og vid Gamla hraun. Einnig hafa
fundist verpandi por vid Skipa, nordan Vatnsdals, & nAmusvedi austan vid Lyngholt, &
aflogdum reidvelli vestan vid Stokkseyri, innan og utan vid fangelsisgirdingar Litla-Hrauns
og Oseyrarnes. Leyfi fangelsisyfirvalda fékkst til ad rannsaka sandl6upér innan girdingar &
Litla-Hrauni. A Oseyrarnesi hefur adeins verid eitt par i senn. Varpsvadin ma sja & mynd 4
og eru pau i heild sinni um 0,9 km? (88 ha).
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Mynd 4. Rannséknarsvadid vid Stokkseyri (Teikning: BP/HBA/Nave©2013).

Rannsoknarsveaedid liggur ofan a steersta hraun sem hefur komid upp & natima (fyrir um
8700 arum), bjdrsarhraun. petta hraun myndar strondina, allt fra Pjérsarosi vestur fyrir
Olfusarés (Arni Hjartarson 1988). Efsti hluti fjorunnar eru po yfirleitt 1jos sandur og
finnast sandl6uhreidur frekar i pessum ljésa sandi heldur par sem hann er dokkur.
Sandfjaran er mjo rema medfram strondinni, & bilinu 10-40 m breid. Vida medfram
strondinni er sandl6unni heett vid ad flaedi yfir hreidrin.

Aoferodir

Leitad var ad hreidrum a rannsoknasveedunum fra midjum mai ad midjum jali ar hvert.
Fuglar voru flemdir upp og sidan fylgst med peim pangad til peir settust & hreidur. Oll
hreidur voru hnitsett med GPS taki en ekkert peirra var sérstaklega merkt heldur skrad ef
einhver kennileiti voru til stadar til ad fordast ad afraeningjar lerdu & merkingar. Hreidur
fundust aftur eftir minni, kennileitum eda GPS teki. Klakstig var melt med flotprofi
(Liebezeit o.fl. 2007). Fylgst var med flestum hreidrum pangad til afdrif peirra voru ljos.
Meld var lengd og breidd hvers eggs med skifumali upp 4 0,1 mm. Riammal eggja er
reiknad med formulunni:

V=L xB?xk

par sem V er rammal, L er lengd eggs, B er breidd og k er fasti sem er 0,485 fyrir sandlour
(Liley 1999).

Fullordnir fuglar voru veiddir i hreidurgildrur & rannsoknarsvedunum fra 2004-2011 og

merktir med samsetningu litmerkja sem audkenna einstaklinga. Kynin eru svipud ad sterd
og eru pvi ekki greind af pvi, en po eru karlfuglar med marktaekt sterra héfud en
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kvenfuglar (Tomas G. Gunnarsson o.fl. 2006). Kyn voru greind eftir baningi fuglanna
(Prater o.fl. 1977, Meissner o.fl. 2010) eda st6du peirra vid mokun (karlinn ofan &). Ungar
fengu stalmerki en faeinir fengu litmerki og pa yfirleitt ordnir um eda yfir 20 daga gamlir.
Ho6fud, nef og pyngd voru meld hjé badi fullordnum og ungum. Ad auki voru vaengur, rist
+ lengsta t& og breidd héfudbands meeld hja fullordnum.

Fjoldi varppara i Bolungarvik og Holtsodda var metinn eftir fjélda hreidra og para med
unga ef hreidur peirra hafdi ekki fundist. Par sem stor hluti af sandloum & pessum svaedum
voru med einstaklingsmerki pa var haegt ad pekkja endurvarp og taka tillit til pess vio mat &
heildarfjolda para. Athuganir i Bolungarvik fra 2007-2011 og i Holtodda 2005-2010 voru
tidar og gefa ageett mat a fjolda varppara a sveedunum. Sumarid 2004 var adeins tepur
helmingur svaedisins i Holtsodda skodadur og sdmuleidis i Bolungarvik arin 2005 og 2006.

Athuganir a komutima hofust ekki & rannsoknasveedunum ad radi fyrr en vorid 2005 en pa
skiladi sér fyrsti argangur litmerktra fugla fra 2004. A hverju vori var skradar endurheimtur
a litmerktum fuglum en einnig foéru fram reglulegar talningar i Holtsodda og i fjérunni i
Bolungarvik. Fra arinu 2005 hofust athuganir i byrjun april og svaedin skodud lauslega.
begar fyrsta sandldan séast i Onundarfirdi var reynt ad fara nerri daglega i Holtsodda fram
til 15. mai en pad leid lengra & milli athugana eftir midjan mai og fjorur litid skodadar eftir
1. jani. T Bolungarvik gatu athuganir verid nokkrar & hverjum degi par sem hofundur er
busettur par.

Konnud var atthagatryggd sandléa sem voru merktar i Bolungarvik (n=122, 967, &55) og
Holtsodda (n=199, 2113, 386) & arunum 2004-2010. Ef sandléa merkt i Holtsodda sést
sidari ar i Onundarfirdi, var hin talin hafa komid aftur & rannsoknarsvaedid. Eins var farid
med fugla ur Bolungarvik.

Sumarid 2010 var reynt ad meta hverjir vaeru helstu afraeningjar & sandl6uhreidrum og voru
bvi settar myndavélar narri hreidrum peirra. Notadar voru prjar myndavélar ad gerd HCO
SG550 en peer geta tekid prjar myndir i einu pegar paer nema hreyfingar. Myndavélar af
svipadri gerd hafa verid notadar til ad meta afran & vadfuglahreidrum a heimskautasvaedum
og par virtust peer ekki hafa ahrif & varparangur (McKinnon og Bety 2009). Myndavélarnar
voru settar upp i Holtsodda og hafdar u.p.b. 4 m fra hreidri. Hver vél var ekki hofd ad
jafnadi lengur en 10 daga vid hvert hreidur.

Stada pekkingar

Einkenni og Utbreidsla sandléu

Sandléa er af @ttbalki strandfugla (Charadriiformes) en innan pess ettbalks eru t.d.
svartfuglar (Alcidae) og mafar (Laridae). Sandl6a er af l6uzett (Charadriidae) en 1éur eru
litlir til medalstérir vadfuglar med stuttan gogg og stor augu. Hun er ein af 67 tegundum
innan pessarar ttar auk m.a. heidlou, graléu (Pluvialis squatarola) og vepju (Vanellus
vanellus). Sandléan er hanorreenn varpfugl, allt fra nordaustur Kanada, Graenlandi, Siberiu
0og med nordurstrond Rasslands ad Beringssundi en sydri mork varputbreidslu i Evropu eru
vid Bretlandseyjar og Frakkland. Han verpur medfram strondum en einnig inn til landsins
0g & hélendi Islands. Sandldan skiptist i prjar deilitegundir og tilheyrir st islenska C. h.
psammodroma en hun verpur einnig i nordaustur Kanada, & Granlandi, Jan Mayen og i
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Feereyjum. Hinar deilitegundir eru C.h. hiaticula sem er varpfugl & Bretlandseyjum,
Frakklandi og sudur Skandinaviu og C.h. tundrae sem verpur fra noréur Skandinaviu um
Finnland, Russland og ad Beringssundi (Cramp og Simmons 1983, Piersma og Wiersma
1996, Avar Petersen 1998, Delany o.fl. 2009). VetrarGtbreidsla pessara deilitegunda
skarast liklega i vestur Afriku en Gtbreidsla psammodroma og hiaticula er adallega i sudur
Evropu og vestur Afriku @ medan tundrae deilitegundin er ad mestu i austur- og sudurhluta
Afriku (Delany o.fl. 2009). islenski sandléu stofninn er talinn vera um 50.000 varpp6r
(Gudmundsson 2002) sem er u.p.b. helmingur af varpstofni deilitequndarinnar
psammodroma (Delany o.fl. 2009).

Faeda sandlou

Sandlda notar stutt hlaup og pikk vid fedudflun en stendur einnig a annarri I6ppinni og
hreyfir hina 16ppina pannig ad tain rétt snertir yfirbordid (e. foot-trembling) (Cramp og
Simmons 1983). bessar tahreyfingar geta hjalpad til vid ad sja dyr i yfirbordinu en einnig
til ad koma hreyfingu af stad hja peim. Samkvemt rannsokn i Skotlandi virtust sandléur
einungis nota pessa adferd narri flodmorkum og pegar fl6d var. A pvi svadi voru
pradormar (Nematoda) helsta mogulega fedan og peir hreyfou sig frekar vid pessar
tahreyfingar (Osborne 1982).

Helsta feda sandlou eru burstaormar (Polychaeta), lindyr (Mollusca) og krabbadyr
(Crustacea) (Cramp og Simmons 1983). A nordaustur Englandi var adalfeeda unga og
fullordinna i fjorum, burstormarnir Scoloplos armiger og Notomastus sp. (Pienkowski
1984a). | Onundarfirdi um vor og sumar 1979 var leirumy (Chironomidae) adal feda
hennar en einnig voru marfloategundir af ettkvisl Gammarus og tegundin Pseudalibrotus
litoralis mikilveegar. Burstaormar voru einungis um 12% i feedu hennar og voru petta t.d.
Scoloplos armiger og sandmadkur (Arenicola marina) (Arnpér Gardarsson o.fl. 1980).
Sandléa tekur einnig kdngulaer (Araneae), fidrildi (Lepidoptera) og tviveengjur (Diptera)
(Pienkowski 1982, 1983, Cramp og Simmons 1983). Ekki voru gerdar athuganir & feedu
sandlou fyrir pessa ritgerd.

Komutimi sandléu

Athuganir & komutima varpfugla voru gerdar af Arnpori Gardarssyni og Agnari Ingolfssyni
(1955) & Seltjarnarnesi a arunum 1952-4. Fyrstu sandléurnar saust um 20. april en pd sast
ein heldur fyrr eda 10. april 1953. A tveimur leirum vid Reykjavik saust fyrstu sandléurnar
um 11-17. april arin 1980 og 1981 (Arnp6r Gardarsson og Olafur Karl Nielsen 1989).
Vorid 1979 sast fyrsta sandloa i Onundarfirdi 29. april (Arnpor Gardarsson o.fl. 1980) en
betta vor var afar kalt og hefur pad hugsanlega seinkad komu hennar nordur pad arid. Talid
var i botni Skutulsfjardar arid 1992 flesta daga i april og mai en fyrsta sandléan sast ekki
fyrr en 30. april (Sigurdur ZAZgisson 1992).

A arunum 2005-2011 saust fyrstu sandléur fra 11. til 19. april i Onundarfirdi (ad medaltali
15. april, SE + 1,01) en heldur seinna i Bolungarvik og vid Stokkseyri (Tafla 1). A sému
arum voru fyrstu sandlournar ad sjast a landinu fra 31. mars til 11. april (ad medaltali 5.
april, SE £ 1,55) (Yann Kolbeinsson 2012).
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Tafla 1. Komutimi fyrstu sandléu ad vori til Bolungarvikur, Onundarfjardar, Stokkseyrar
og fyrir landid allt. I sviga eru fyrstu komudagsetningar & litmerktum karl- og kvenfuglum.

Ar Bolungarvik Onundarfjérdur Stokkseyri Island*
2005 20.4 17.4 (22.4 49) (214 3,23.4 Q) 1.4
2006 254(153) 19.4 (204 3,19.4 Q) (20.4 49) 11.4
2007 26.4(1.539) 14.4 (204 3, 19.4 Q) (214 3,234 9) 5.4
2008 204 (214 29) 12.4(19.4 3, 17.4 Q) (19.4 3,224 Q) 10.4
2009 16.4 (204 3, 16.4 Q) 14.4 (154 &3, 14.4 Q) (164 3,19.4 Q) 4.4
2010 27.4(27.4 49) 11.4(13.4 39) (17.4 39) 3.4
2011 22.4(25.43,22.4 Q) 18.4 (20.4 &, 18.4 Q) (184 39) 31.3

*Yann Kolbeinsson 2012,

I Onundarfirdi saust flestar litmerktar sandlour i fyrsta skipti & arinu um manadarmatin
april-mai (29. april til 4. mai, mynd 5) og fer pad vel saman vid topp sem er i fjolda
sandl6a a pessum tima (Tafla 2).

60 -
50
40
30
20

10

13-14 21-22  29-30 5-6 1112 17-18  23-24
April Mai

Mynd 5. Samanlagdur fjéldi merktra sandl6a sem saust i fyrsta skipti um vorid a &runum
2005-11 i Onundarfirdi.

Heildarfjoldi sandléa (merktar og omerktar) var einnig talinn & leiru vid Holtsodda og for
beim jafnan ad fjolga um 27. april og toppur um 30. april. Sidan var annar toppur fra 21.-
30. mai og voru par liklega adallega graenlenskir fuglar & ferd (Arnpdr Gardarsson o.fl.
1980, Arnp6r Gardarsson og Olafur Karl Nielsen 1989, Gudmundur A. Gudmundsson og
Arnthor Gardarsson 1993). I Toflu 2 eru talningar & leirunni i Holtsodda & arunum 2005-
11.
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Tafla 2. Fjoldi sandléa a leirunni i Holtsodda i april-mai 2005-11.

Dagar 2005 2006 2007 2008 2009 2010 2011
11-15. april 14 4

16-20. april 7 42 36 45 63 4 33
21-25. april 59 60 77 108 58 27 55
26-30. april 130 112 132 125 69 67 89
1-5. mai 130 140 210 138 112 58 107
6-10. mai 114 246 104 91 55 60
11-15. mai 122 150 210 118 44 56

16.-20. mai 49 295 131 76 108 70

21-25. mai 130 186 210 159 144 72
26-30. mai 160 81 102 266 114

pann 19. mai 2006 voru 295 sandl6ur a leirunni i Holtsodda og mégulega hafa graenlenskar
sandlour verid hér snemma & ferdinni og blandast vid per islensku. Ovenju mikill fjoldi
var einnig frd 4. mai til 13. mai 2007 en pa saust i hverri athugun a pvi timabili 200 eda
fleiri sandlour, flestar 6. mai. Sidan 2007 hafa ekki sést svona hair toppar i byrjun mai en
talsverdur fjoldi sast i lok mai 2008. | T6flu 2 eru nokkrar eydur i heildartalningunni par
sem ekki var talid en litmerktir fuglar voru samt skradir & pessum timabilum.

Varpvistfraedi sandlou

Sandlda er einkveenisfugl og samkvemt erfdafredirannsoknum & ungum i Svipj6d er
sjaldgeeft ad ungar eigi annan fodur en pann sem sér um uppeldi unga (Wallander o.fl.
2001). Karlfuglar hafa sést makast vid fleiri en einn kvenfugl i pessari rannsékn en pad var
b6 fatitt. Fjogur tilvik er vitad um i pessari rannsdkn par sem karlfugl var med tvo hreidur
samtimis og a.m.k. eitt tilvik erlendis (Cramp og Simmons 1983). Fljotlega eftir ad sandloa
kemur til landsins finnur han sér maka og timgunaratferli hefst svo sem ad verja maka,
mokun, songflug o.fl. Pad getur po 1idid ramur manudur fr4& komutima og pangad til varp
hefst. 1 Svipjod er vitad til pess ad 58 dagar lidu fra fyrstu mékun og pangad til fyrsta eggi
var orpid (Wallander o.fl. 2001).

Hreidur sandl6u eru yfirleitt & grodurlitlum sveedum og eru pau adeins grunn laut eda skal
& jordinni. Sandléan byr til lautina og radar i hana mél, skeljabrotum eda grodurleifum. |
Holtsodda er hreidurbotninn oft med skeljabrotum eda beitieski en i Bolungarvik er hann
oftast med mdl. Sandlda verpur fjérum eggjum eins og flestir vadfuglar (Maclean 1972,
Cramp og Simmons 1983). Fra fyrsta eggi er dlegan ad medaltali 30 dagar og ungar verda
fleygir a 24 dogum (Cramp og Simmons 1983, Wallander 2001). Eggin voru ad medaltali
33,8 mm (sd+1,2) ad lengd og 25,0 mm (sd+0,7) & breidd (n=823, fyrsta varptilraun).
Rammal eggja var 10,2 ml (sd+0,7) i fyrstu varptilraun en fyrir adra og pridju tilraun var
medalrimmal eggja 10,3 ml (sd+0,7, n=267) sem er um 1% aukning (pessi rannsokn). i
rannsokn i sudur Svipjod voru sandlduegg, fra sama kvenfugli, sem orpin voru seinni hluta
varptimabils ad medaltali 5% steerri en pau sem voru orpin & fyrra hluta timabilsins
(Wallander og Andersson 2003). | pessari rannsokn var athugadur fjoldi eggja i urpt eftir
tilraunum (#1 urpt: 3,91+0,32, n=282, #2 urpt: 3,68 £0,57, n=81, #3 urpt: 3,50 £0,73,
n=16) en i Svipjod var petta skodad med tilliti til dagsetningar og var urptarsterd 3,78 &
fyrri huta timabilsins en 3,06 & seinni hluti pess (Wallander og Andersson 2003). RUmmal
eggja eykst hja sandléu er lidur & varptimabilid en hja jadrakan (Limosa limosa islandica)
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hér a landi fannst ekkert samband (Schroeder o.fl. 2010) & medan pad var neikvett hja
deilitegundinni (Limosa limosa limosa) (Schroeder 2010, Lourenco o.fl. 2011). bad er vel
bekkt ad jakvett samband er a milli steerdar eggja og steerdar unga vid klak (Ricklefs 1984)
og afkomu peirra (Blomgvist o.fl. 1997, Schroeder 2010) en pad var ekki kannad i pessari
rannsokn.

A rannséknarsvedunum voru allra fyrstu sandléur ad hefja varp i byrjun mai og flestar
byrjadar fyrir manadarmot mai-juni. Ef paer misstu undan sér snemma pa var moguleiki ad
sumar heefu varp aftur adur en adrar voru byrjadar a fyrstu tilraun (mynd 6). Hér & landi
geta sandlour nad premur tilraunum eftir ad hafa misst fulla urpt og vitad er til pess ad eitt
par reyndi fimm sinnum en i pvi tilviki var adeins ein tilraun af fimm med fulla urpt. |
Bretlandi og Svipjod er vitad til pess ad per reyni allt ad fimm sinum og ad per geti reynt
ad koma upp 6drum ungahop ef fyrri hopurinn kemst & legg snemma sumars (Prater 1976,
Pienkowski 1984b, Liley 1999, Wallander 2001).

Sandléur virdast litid verpa i lok juni og seinna. Pvi ma atla ad aftari mork i varptima seu
um pad leyti. Af 550 hreidrum i Bolungarvik og Onundarfirdi voru adeins fjogur par sem
varp hofst i jali og kloktust ungar ar einu hreidri. Frd og med 20. juni hefur verid orpid i 13
hreidur & pessum svaedum og kloktust egg Gr fimm peirra. Ovist er hvada pettir akvarda
aftari mork varptima. Pau hreidur sem orpid er i petta seint virdast alika likleg til ad
klekjast og hreidur sem orpid er i fyrr svo e.t.v. er orka fullordinna fugla til ad halda
varptilraunum afram farin ad pverra um petta leyti (Témas G. Gunnarsson o.fl. 2006). A
mynd 6 ma sja hvernig varpid i Holtsodda i Onundarfirdi, samkveemt pekktum
varptilraunum, dreifist yfir timabilid.
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Mynd 6. Varptimi sandléu i Holtsodda i Onundarfirdi sundurlidadur eftir varptilraunum.
Dagar eru fra aramotum og samsvarar 150, timabilid 26-30. mai (n=258).
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Mestur heildarfjoldi para fannst arid 2005 i Holtsodda eda 65-68 pér. Sumarid 2006 var
mikid afrdn og endurvarp. Pad er ekki Oliklegt ad fjoldi varppara sé vanmetinn pad &r
vegna pess ad mikill timi for i ad leita ad endurvarpshreidrum og liklega hafa einhver
hreidur ekki fundist &dur en pau voru raend. Fra og med 2006 hafa um 56-84% hreidra
(allar tilraunir saman) verid rend. | tveimur tilvikum er vitad til pess ad hreidur hafi
eyodilagst vegna manna en hugsanlega hafa tvo hreidur verid yfirgefin vegna truflunar sem
ma rekja til manna. Fjolda varppara hefur um leid feekkad & sveedinu. Sumarid 2011 var
Holtsoddi litillega kannadur og adeins fundust prju hreidur. beim var ekki fylgt eftir og pvi
er pad ar ekki i Toflu 3.

Tafla 3. Steerd varpstofns i Holtsodda og 6rlég hreidra 2004-2010. Varppdr eru baedi por
sem fundust med hreidur og por sem fundust med unga an pess ad hreidur fyndist. T6pud
hreidur voru: rend, yfirgefin og/eda topudust af mannavéldum. Hreidur par sem ekki er
vitad um orlég eru skréd opekkt.

Ar Fjoldi Orlog hreidra, fjoldi og hlutfall (%)
por Hreisur —M9U" Kjak Tap Opekkt  Reant YA aaur

varp gefio
2004 35 19 0 16 1(53) 2(10,5) 1(53) 0 0
2005 65-68 65 3 45 11(16,9) 9(138) 4(6,2) 6(9,2) 1(1,5)
2006 55 77 22 3 69(89,6) 5(6,5) 65(84,4) 4(5.2) 0
2007 51-54 70 20 17 51(72,9) 2(2,9) 44(62,9) 6(8,6) 1(1,4)
2008 37 50 15 20 30 (60,0) 0 29(58,0) 1(2,0) 0
2009 24-26 32 8 10 22 (68,8) 0 18(56,3) 4(12,5) 0
2010 23 30 9 5 25(83,3) 0 23(76,7) 2(6,7) 0

Sumrin 2005 og 2006 var ner eingdngu leitad ad hreidrum nidur & Sandi i Bolungarvik en
sumarid 2007 og arin eftir voru 6ll likleg svaedi i Bolungarvik athugud. Fjoéldi varppara
hefur verid fra 29-33 & arunum 2007-2010 en &rid 2011 féll fjéldinn nidur i 22 poér. Vorhret
var um midjan mai 2011 og stod pad yfir i nokkra daga. Flest topud hreidur voru raend og
koma hrafn og kjo6i helst til greina en adrir liklegir eru hettuméfur, koéttur og minkur.
Nokkur hreidur tépudust vegna ahrifa mannsins og sumarid 2010 var pad adallega vegna
vegagerdar (Tafla 4).

Tafla 4. Steerd varpstofns i Bolungarvik og 6rlég hreidra 2005-2011. Varppor eru baedi
por sem fundust med hreidur og pdér sem fundust med unga an pess ad hreidur fyndist.
Topud hreidur voru: rend, yfirgefin og/eda topudust af mannavoldum.

Ar Fjoldi Orlog hreidra, fjoldi og hlutfall (%)

Por Hreidur Endurvarp Klak Tap Reant Yfirgefio Madur
2005 11 8 0 5 3@375 1(125) 1(125) 1(12)5)
2006 15 10 0 8 2(20,00 2(20,0) 0 0
2007 31 36 8 24 12(33,3) 8(22,2) 1(2,8) 3(8,3)
2008 29 31 6 20 11(355) 7(226) 3(97) 1.2
2009 33 37 7 26 11(29,7) 10 (27,0) 1(2,7) 0
2010 32 37 6 27 10(27,00 4(10,8) 1(2,7) 5(13,5)
2011 22 30 8 18 12(40,0) 11(36,7) 1(3,3) 0

16



Atthagatryggd sandiéu

Pad er vel pekkt ad vadfuglar syni atthagatryggd baedi vid varpsveedi og vetrarstodvar
(Klima og Johnson 2005, Leyrer o.fl. 2006, Newton 2008). Blokkutildra (Arenaria
melanocephala) er afar trygg sinum varpstéoum og komu 80-90% af fuglum aftur tilbaka
ari eftir merkingu (Handel og Gill 2000). Sandlour syna einnig mikla atthagatryggd (Liley
1999, Wallander 2001) og komu 76-84% af sandléum tilbaka & rannsoknarsvedi i
Englandi ari eftir merkingu (Liley 1999). Atthagatryggd sandl6u var kénnud i Bolungarvik
og Holtsodda i Onundarfirdi. I Toflu 5 eru endurheimtur & Holtsodda fuglum i
Onundarfirdi & arunum 2005-2011. | Onundarfirdi saust 20-100% af varpfuglum ur
Holtsodda arid eftir merkingar (Tafla 5). Ad jafnadi var hearra endurheimtu hlutfall &
kvenfuglum Ur Holtsodda en taka verdur fram ad her hefur ekki verid reiknad Ut hversu
hatt hlutfall skiladi sér sem varpfugl & sama svadi.

Tafla 5. Endurheimtur (%) i Onundarfirdi af varpfuglum fra Holtsodda naestu ar eftir
merkingar. Skyggdir reitir syna endurheimtur einu ari eftir merkingar en linur syna
hvernig merktum fuglum af tilteknum argangi feekkar eftir pvi sem arin lida.

Hlutfall (%) endurheimta eftir kyni og ari fr4 Holtsodda Fjoldi i
Ar 2005 2006 2007 2008 2009 2010 2011  arg. (n)
Arg. ¢ &4 ¢ & ¢ 8 @ 4 ¢ & 2 4 ¢ & 2 4

O4-arg 93 73 73 53 47 40 33 33 20 20 20 20 7 7 15 15

05-arg 90 83 49 68 31 38 15 25 13 23 13 18 40 40
06-arg 61 89 39 89 28 33 17 22 6 O 18 9
07-arg o0 56 38 33 13 22 6 11 16 9
08-arg 60 20 50 0 10 O 10 5
09-arg 71 60 43 20 7 5
10-arg /1 33 7 3

[ Toflu 6 eru fuglar sem saust i Bolungarvik & drunum 2005-2011 og voru merktir par.
Endurheimtur i Bolungarvik ari eftir merkingar syna allan skalann (0-100%). Karlfuglar
voru ad jafnadi ad endurheimtast betur (Tafla 6).

Tafla 6. Endurheimtur (%) i Bolungarvik af varpfuglum fra pvi svedi neastu ar eftir
merkingar. Skyggdir reitir syna endurheimtur einu ari eftir merkingar en linur syna
hvernig merktum fuglum af tilteknum argangi feekkar eftir pvi sem arin lida.

Hlutfall (%) endurheimta eftir kyni og ari i Bolungarvik Fjoldi i arg.
Ar 2006 2007 2008 2009 2010 2011 (n)
Arg. ¢ & ¢ & ¢ &8 ¢ 4 ¢ 4 ¢ 4 ? d

o9 4 0 40 O O O O O O O o o o 3 5

06-4rg 100 67 40 67 30 17 20 17 0 0 11 6
07-4rg 60 84 50 58 10 37 24 37 21 19
08-arg 44 88 33 75 14 63 7 8
09-4rg 77 80 46 40 13 10
10-4rg 67 63 12 7
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Heaettur

Sandlour verpa & opnu og grodurlitlu landi. Hreidur peirra hafa yfirleitt enga hulningu og
eru pvi i mikilli afranshettu. Sandl6an treystir baedi & felulit eggjanna og a atferli sitt sem
dregur athygli afreningja fra eggjunum. prétt fyrir god leikreena tilburdi verdur han fyrir
talsverdu afrani. | Englandi topudust & priggja ara timabili 54% af hreidrum og par af 33%
vegna afrans (Liley 1999). | Holtsodda topudust ad medaltali 57% af hreidrunum og par af
var 50% vegna afrans. Ef fyrstu tveimur arunum er sleppt pa var hlutfallido 75% og afran
68%. | Bolungarvik eru minni sveiflur og ad medaltali tépudust 32% af hreidrunum og par
af var afranio 22%.

Myndavélarnar, sem settar voru Ut sumarid 2010 i Holtsodda, stadfestu a.m.k. tvo tilvik par
sem hrafnahdpur for i hreidur (mynd 7) og eitt tilvik par sem hettumafur nadi nykloktum
ungum. A sama tima og petta 4tti sér stad pa voru hreidur reend sem engar myndavélar
voru vid. ba var videdupptokuvél sett at til prufu i Holtsodda 2009 og st6d hun adarkollu
ad verki vid ad teema sandl6uhreidur.

HCO ScoutGuard 5.29.2010 11:49:14

Mynd 7. Hrafnar vid sandlouhreidur i Holtsodda, 29. mai 2010.

Affoll & ungum voru ekki athugud sérstaklega & rannsoknarsvaedunum en pad fundust
daudir ungar flest arin. Oftast var banamein peirra (sem fundust) arekstur vid pungan hlut &
hreyfingu sem var liklega bill i flestum tilvikum. Einu sinni sast til hettumafs gleypa unga
0g einu sinni sast kria taka upp unga og fljuga med hann stuttan sp6l og sleppa i 4-5 m had
en hann 1ifdi af fallid. [ eitt skipti séast til sandl6u pikka i hausinn & unga og féll unginn vid
i hvert skipti. H6fundur bjargadi unganum enda atti hann e.t.v. orlitla sok pvi nybuid var ad
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merkja pennan unga og honum sleppt an pess ad foreldrid sai hann. Pikkaroninn var
liklega ekki varpfugl a.m.k. ekki pegar pessi atburdur atti sér stad.

Adeins er vitad um tvo tilvik par sem fullordnir létust & rannséknarsveedunum. Annar
fuglinn vard fyrir bil en hinn fannst i gini kattarins, hvort pad var banamein hans er ekki
vitad. Einu sinni sast smyrill & veioum nalaegt sandlouhreidri en eftir pad sast ekki til
karlfugls (sem var merktur) pess hreidurs. Hvort sem pessi smyrill nddi sandléunni eda
ekki pa eru liklega fair sem geta nad fullordinni sandléu & islandi nema hann.

Sandl6a og skyldar tegundir verpa oft par sem umsvif mannsins eru talsverd en blsvedi
pbeirra hafa m.a. verid skert vegna utivistar, framkvaemda vid strandir (sjovarnagardar) og
grédursetningar (landgraedslu). Strandléa (Charadrius alexandrinus nivosus) sem er
ettingi sandlounnar, er & valista i Ameriku en par & hun undir hdgg ad sekja vegna pessara
patta sem hafa verid nefndir en einnig er han undir mikilli afrdnspressu frd hréfnum og
raudref (Vulpes vulpes) (Colwell o.fl. 2010). Deilitegund strandléunnar (Charadrius
alexandrinus alexandrinus) i Evropu hefur einnig fekkad umtalsvert & varpstodum vid
strendur Hollands i Vadlahafi og er pad vegna pess ad blsvaedi hennar fara saman vid
utivistarporf (s6Ibod) Hollendinga (Kam o.fl. 2004). Hér & landi hefur ekki verid kannad af
hverju sandléu stafar mest hetta, en liklega eru pad uppgraedsla a strandsvedum, agengar
tegundir eins og alaskalUpina (Lupinus nootkatensis) sem graeda hratt upp litt gréin svedi
0g sjovarnargardar sem valda hvad mestu raski & busvedum hennar auk truflunar af ymsu
tagi.

Lokaoro

Hér hefur athugunarsvedum og helstu adferdum vid rannsoknirnar verid lyst asamt
almennri umfjollun um sandl6ur og skyldar tegundir. Einnig voru lysandi gogn um fartima
0g varp sem tengjast handritum ad aftan sett fram. Rannsoknir a sandl6u hafa stadid yfir
fra 2004 og & peim tima hefur vidamiklum gégnum verid safnad um marga patti er snia ad
lyofraedi, fartima og atferli sandlou. Hér & eftir fara tvo sjalfsteed handrit par sem fjallad er
um afmarkada peetti pessara rannsokna, hid fyrra um farhetti og vetrarstodvar sandléa sem
begar hefur verid birt (Thorisson o.fl. 2012) en hid seinna um tengsl milli komutima og
varps hja sandléu.
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Abstract

The Ringed Plover (Charadrius hiaticula) has a widespread breeding distribution at
temperate and high latitudes in Europe and NE-Canada. Three subspecies have been
identified: C. h. psammodroma has a breeding range from the Faeroes to NE-Canada, C. h.
hiaticula breeds in Britain, S-Scandinavia, Northern and Eastern Europe and C. h. tundrae
breeds from N-Scandinavia to Russia. These populations have a wintering range from
Britain to S-Africa and SW-Asia, where psammodroma and tundrae leap-frog most of the
hiaticula race by breeding further North and wintering further South. Even though the non-
breeding distribution of the Ringed Plover is quite well known, the knowledge of
movements of the subspecies from breeding ground to wintering sites is sparse. The
Icelandic population (psammodroma) has been thought to winter in S-Europe and NW-
Africa but only one winter recovery has been reported, in S-Spain. Here we show 104
recoveries of Icelandic Ringed Plovers outside Iceland, 86 sightings of colour ringed birds
and 18 recoveries of metal ringed birds. Most recoveries in autumn and spring were from
Britain, Ireland and France. In winter most recoveries were from S-Europe and NW-
Africa. Icelandic Ringed Plovers leap-frog the British population and probably a part of the
S-Scandinavia population.
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Introduction

The Common Ringed Plover (Charadrius hiaticula) (hence-forth Ringed Plover) is a
widespread breeding bird at temperate and high latitudes in Europe, Asia, Greenland and
NE-Canada. In Iceland the Ringed Plover breeds mainly along the coastline but also occurs
as a breeder in the highlands. The species is migratory, arrives in April and is mostly gone
by September. The Icelandic birds have been grouped with birds from NE-Canada,
Greenland, the Faeroes and Jan Mayen in the subspecies C. h. psammodroma. Two other
subspecies have been recognised; C. h. hiaticula, breeding in Britain, Ireland, France, S-
Scandinavia and Northern and Eastern continental Europe and C. h. tundrae, breeding
from N-Scandinavia, Finland, and N-Russia as far as the Bering Strait (Delany et al. 2009).

The Icelandic population is estimated at 50,000 breeding pairs (Gudmundsson 2002) which
is about half the breeding population of the subspecies psammodroma (Delany et al. 2009).
This race as well as hiaticula winters along the coasts of W-Europe, NW- and W-Africa;
and some have been recorded in S-Africa. Most of the tundrae subspecies winters in E-
and S-Africa and SW-Asia but overlap with the other races is unknown (Delany et al.
2009).

The British population is mostly sedentary while breeding birds ringed in S-Norway, S-
Sweden, S-Finland, Germany and Denmark have been recovered from Britain to Iberia
with a few recoveries in NW-Africa (Taylor 1980, Bakken et al. 2003, Bgnlgkke et al.
2006, Fransson et al. 2008, Delany et al. 2009). Birds ringed during autumn migration in
Sweden have been recovered further south than birds ringed there as chicks during the
breeding season. Some of the birds ringed on migration in Sweden have been recovered
south of 20°N in Africa and are likely of the tundrae race (Fransson et al. 2008). Birds
ringed in Greenland have mostly been recovered in Britain during migration but one bird
has been reported in Senegal in late October and one in E-Spain in spring (Lyngs 2003).
Birds ringed in Iceland have been recovered from Britain south to NW-Africa. Of those
only one bird has been recovered in winter (Nov) and that was in S-Spain. Three birds
have been reported in NW-Africa (2 in Morocco, 1 in Western Sahara) in August and April
(Taylor 1980).

Populations of Ringed Plovers are well-known for their leap-frog migration in which
northern breeding populations leap-frog their more southerly breeding conspecifics on
autumn migration and winter further South (Newton 2008). Salomonsen (1955) showed
that, while the British population is mainly sedentary, S-Scandinavian birds winter in SW-
Europe and NW-Africa and N-Scandinavian and Russian birds winter mostly in Africa.
Why Ringed Plover have a leap-frog migration is not known but two hypotheses have been
presented (e.g. Pienkowski et al. 1985). One is that birds winter as close to the breeding
grounds as possible, to reduce energy costs. Southern breeders finish breeding earlier than
northern breeders and can therefore occupy the closest wintering grounds before the
northern birds arrive. There are also indications that birds that winter further North are
larger and might therefore have a competitive advantage (Cramp & Simmons 1983, Kam et
al. 2004, Newton 2008). Icelandic Ringed Plovers are smaller in size than Ringed Plovers
in Britain (Cramp & Simmons 1983, Gunnarsson et al. 2006) and they leap-frog the British
population (Taylor 1980, Cramp & Simmons 1983).
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In some species, birds of different age and/or sex may exhibit different migration patterns.
Females of many species migrate further than males and juveniles migrate further than
adults (Cristol et al. 1999, Nebel et al. 2002, Newton 2008). Males might select to winter
closer to the breeding grounds so they can respond quickly when weather conditions are
favourable to secure a territory. Ruff (Philomachus pugnax) is an example of a species in
which females migrate much further south than males. Ruff females are also smaller which
lends support to both hypotheses for size and sex driven variation in migration distance
(Gill et al. 1995). In some species where females are larger (as among raptors) males
migrate further (Cristol et al. 1999, Lyngs 2003, Newton 2008). For the Icelandic Ringed
Plover there is a small difference in total head length (males are larger) but not in other
standard biometrics (Gunnarsson et al. 2006). It is not known if there is latitudinal
segregation of the sexes in Icelandic plovers but females from S-Sweden had a higher
recovery rate in Europe in winter than males which suggests a different non-breeding
distribution (Wallander 2001).

The non-breeding distribution of Icelandic Ringed Plovers is not at all well known but
Taylor (1980) showed recovery locations of 18 birds ringed in Iceland and recovered
elsewhere. Of these, only one was recovered in winter (in Iberia) but it could have
originated from Greenland as it was ringed as an adult in October. Two birds ringed as
chicks in Iceland were recovered in Morocco in August (Taylor 1980). Since 1980 almost
100 individual Ringed Plovers, that were either metal-ringed or colour-ringed, have been
recovered outside Iceland. We have analysed these recoveries to map the nonbreeding
distribution of the Icelandic breeding population and to determine the timing of migration
and possible sex-related variation in migration patterns.

Methods

From 2004 to 2011 at three sites in NW-, W- and S-Iceland, incubating Ringed Plovers
were caught in nest-traps and individually colour-marked (Figure 1). In addition, unfledged
chicks on study sites were ringed with a metal ring. Ringed Plovers have been metal-ringed
in Iceland since 1927 and in total 8,528 birds (1,690 full-grown, 6,838 as chicks) have
been ringed. In the database of the Icelandic ringing scheme, nine birds were ringed as
adults in spring or autumn and could potentially be transient birds breeding in Greenland or
Canada. In addition, records of 15 Ringed Plovers that were ringed in other countries and
recovered in Iceland were obtained from the Icelandic ringing scheme, but these birds are
of unknown breeding origin. In total, 174 recoveries of 115 individuals were available for
analysis. Of the 174 recoveries, 128 were used for the analysis (see below). These include
104 recoveries of 91 individuals related to Icelandic breeding birds (see Figure 1 for
ringing locations); for the remaining 24 recoveries the breeding location of the bird was
unknown.
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Figure 1. Ringing sites of Ringed Plovers in Iceland and number of ringed birds (n=91,
breeding birds or chicks) recovered outside Iceland that were used in the analysis. Main
study sites are marked with red squares and other ringing sites with filled circles. Numbers
of recovered birds are given for sites with > 1 recovered bird.

Birds of confirmed Icelandic origin (breeding adults or chicks) were analysed separately
from birds of unknown origin (birds ringed in other countries or during migration in
Iceland). Non-breeding sightings (outside Iceland) were split into three periods; autumn:
Jul-Oct, winter: Nov—Feb and spring: Mar—Jun, and noted with different symbols on the
maps. Also, 18 birds were seen outside Iceland more than once. If they were seen in the
same area and same season they were treated as one data point but if they were seen in
different areas and/or different seasons of the year, their sightings were entered on the map
separately.

Adults caught as breeders were sexed on plumage characteristics which allow for sexing of
most individuals (Prater et al. 1977, Gunnarsson et al. 2006, Meissner et al. 2010). These
birds were individually colour ringed (females = 386, males = 319).

Results

Non-breeding distribution

Of the 104 recoveries of Icelandic-breeding Ringed Plovers found away from Iceland, 52
were recovered during autumn migration, 25 in winter and 27 in spring (Figure. 2).
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Figure 2. The non-breeding distribution of Icelandic-breeding Common Ringed Plovers as
shown by recoveries and resightings of marked birds in autumn (Jul-Oct), winter (Nov—

Feb) and spring (Mar—Jun).

30



Of the autumn recoveries, 16 were in Britain and Ireland, 10 in France, 19 in Iberia and 6
in NW-Africa. In winter, there were no recoveries in Britain or Ireland; there was one in
France, 12 in lberia and 12 in W-Africa. The southernmost recovery concerned a bird
found dead in Gambia (Bijol Island, 13°N), in January, about seven months after hatching
in NW-Iceland. Most recoveries in Africa in winter (8/12) were from Banc d’Arguin
Mauritania. In spring, seven recoveries were in Britain and Ireland, one in the Netherlands,
13 in France, six in Iberia and none in Africa. In addition one bird ringed as a chick in
Iceland was found dead on a boat near Svalbard on 1 July two years later (not shown on
map).

Birds of unknown breeding origin (Table 1) showed largely the same non-breeding
distribution as those of confirmed Icelandic origin. However, two birds were recovered in
Greenland (ringed in Iceland on 1 June and 12 August) confirming the passage of high-
arctic Ringed Plovers through Iceland. One bird ringed as an adult on 27 August in S-
Norway was recovered in July in NE-Iceland two years later.

Table 1. Location of Common Ringed Plovers during the non-breeding period that were
ringed in Iceland or recovered there, but are of unknown breeding or natal origin.

Season  Greenland Norway Britainand Ireland France Iberia  Africa

Autumn 1 1 7 1 1 1
Winter 1
Spring 1 5 2 3

Timing of migration

As many Icelandic Ringed Plovers winter in Iberia and W-Africa, recoveries in France and
the British Isles give an idea of the timing and duration of migration. In April there is an
abrupt increase in European recoveries, a few in May and none in June which is the peak
of the breeding season in Iceland. Autumn migration starts in July, peaks in August and
stretches into November (Figure 3). The data suggest a longer autumn migration in females
(Figure 3) but are not conclusive due to small sample size.

Some individuals either do not stop in Europe during southward migration or only make a
short stopover there. This is indicated by three birds that were recovered in Africa as early
as August. One of them (a male) was still on its breeding grounds in NW-Iceland on 24
July 2006 but on 15 August 2006 it was seen on Banc d’Arguin, Mauritania. The two
others were unfledged chicks that were recovered in Africa in August the year after ringing
so it is possible that they had remained on the wintering grounds for the whole of their first
year.
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Figure 3. Number of recoveries of Icelandic Ringed Plovers in W-Europe (outside Iceland)
by month for birds of known sex (32 males, 41 females).

Discussion

This study confirms what limited evidence had previously suggested (Taylor 1980) that
Icelandic Ringed Plovers seem to winter largely in S-Europe and NW-Africa. It is possible
that some of the Ringed Plovers that are recorded in S-Europe during Nov-Feb move
further South for some part of the winter period, but there are too few repeated recoveries
of the same individuals to reveal such movements.

During autumn migration, most Ringed Plovers seem to stop along the coasts of Europe
rather than fly direct to Africa although such long-distance flights are known among other
small waders (Gudmundsson et al. 1991, Scott et al. 1994, Dierschke 1998, Lindstrom et
al. 2011). Icelandic Ringed Plovers arrive in Britain, Ireland and France in July and
August, at the same time as birds from S-Scandinavia (Wallander 2001, Bakken et al.
2003, Bgnlgkke et al. 2006, Fransson et al. 2008). During spring migration, Icelandic
Ringed Plovers are mostly recorded along the coasts of W-Europe and peak passage occurs
during a short period in early April, when the first Ringed Plovers are already arriving in
Iceland (mean first date 6 April) (Kolbeinsson 2012).

Icelandic Ringed Plovers show similar migration patterns to other European Ringed Plover
populations, except for the one that breeds in Britain. In-winter Icelandic birds are mostly
reported in lIberia and NW-Africa but birds from S-Scandinavia are mostly reported in
Britain, France and Iberia (Wallander 2001, Bakken et al. 2003, Bgnlgkke et al. 2006,
Fransson et al. 2008). Birds ringed in S-Scandinavia that have been reported in Africa are
mostly birds ringed as chicks or during autumn migration (Bakken et al. 2003, Bgnlgkke et
al. 2006, Fransson et al. 2008). Birds ringed in S-Scandinavia during autumn migration
could originate from further North and are possibly of the tundrae race. Icelandic Ringed
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Plovers leap-frog the British population and probably a part of the S-Scandinavian
population. In winter, it is likely that some birds of all three subspecies mix in the same
areas of Iberia and NW-Africa, but the ratios of the subspecies in these places are not
known.

Our sample size is too small to test whether there is any latitudinal segregation of the sexes
in Icelandic Ringed Plovers in winter. However, Wallander (2001) found a higher
proportion of females than males in Europe among a population that bred on the West
coast of Sweden. When those birds returned to their breeding areas, there was no
difference in arrival time between the sexes (Wallander 2001).

Our knowledge of the non-breeding distribution of Icelandic Ringed Plovers is reduced by
variation in colour-ring resighting effort, which is much lower in Africa than in W-Europe.
Of the 25 winter recoveries, almost half (12) were in Africa and most of them were from
expeditions to Mauritania; there were also three recoveries from the Canary Islands and
one from Gambia. In W-Europe, waders are more intensively watched, but even so Europe
only accounts for half of the winter recoveries. It therefore seems likely that the majority of
Icelandic Ringed Plovers migrate to Africa in winter. But there, their winter distribution is
poorly known and is likely to be biased towards Mauritania where intensive fieldwork
takes place every winter. Banc d’Arguin in Mauritania and Bijagos Archipelago in Guinea-
Bissau are important sites for Ringed Plovers in Africa (Wymenga et al. 1990, Salvig et al.
1997, Trollet & Fouquet 2004, Delany et al. 2009), but they are also widespread in winter
along other parts of the coasts of W- and S-Africa (Wearne & Underhill 2005, Delany et
al. 2009). Further studies are needed to accurately determine the distributions of the
different populations and their migration strategies. It is likely that such studies will benefit
from recent advances in geolocator technology (Clark et al. 2010).
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Abstract

Bird species which breed where breeding failure is high and unpredictable have limited
options for adjusting their breeding effort. Life history strategies in such species, like the
plovers (Charadrius spp.), are adapted to high rates of clutch losses with the capacity for
frequent re-nesting and a prolonged breeding period. In migratory species, there is a scope
for lengthening the window for breeding, by migrating earlier in spring. Timing of spring
migration is also under selection through its effect on mortality rates and seasonal
influence on breeding success through factors such as territory acquisition and in some
systems, seasonal changes in food abundance. Here the phenology of spring migration and
timing of nesting were studied in relation to breeding success in Common Ringed Plovers
(Charadrius hiaticula). The studies were conducted between 2004-2011 on individually
marked populations in NW- and S-Iceland. Ringed Plovers generally arrived on breeding
sites in late April and early May and the arrival dates of individuals in consecutive years
were repeatable. Females arrived slightly but significantly earlier than males. Individual
timing of nesting was also repeatable and earlier arrivals tended to lay earlier despite
having a longer gap between arrival and laying than later arrivals. Nest survival was
generally very low but variable and neither sites nor years had a significant effect on
hatching success. Ringed Plovers frequently re-nested when failed with the vast majority
re-laying once or twice. When sites were combined, seasonal patterns in nest survival were
not evident nor did individuals explain a significant part of the variation in nesting success
between years. The hatching dates of marked chicks that later recruited as adults on the
study sites were not significantly different from the background hatching dates in the year
of their hatching on their natal sites. When clutches failed, the earlier arriving birds in
spring seemed to have more time for re-nesting and were more likely to have three nesting
attempts than later arriving birds. Ringed Plovers have a hard life to hatch their clutches
due to high and unpredictable failure rates. The scope for increasing breeding success, by
arriving earlier to allow for more re-nesting attempts may have a significant effect on
fitness during the lifespan of Ringed Plovers. Early arrival in spring also contributes to
other important factors like securing a territory and a mate which may produce a strong
selection on long-term reproductive success.
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Introduction

Early arrival of migratory birds is often correlated with increased fitness through processes
such as territory acquisition and the ability to tolerate unfavourable conditions (Mgaller
1994, 2001, Kokko 1999). Early birds have an advantage in competition for resources and
mates (Aebischer et al. 1996, Lozano et al. 1996, Newton 2008). Males are often the first
to arrive (Myers 1981, Francis & Cooke 1986, Cristol et al. 1999, Newton 2008) but
females that arrive early have more high quality males and territories to choose from
(Bensch & Hasselquist 1992). There is also evidence that early arrivals, start laying earlier
than late arrivals which is often beneficial for breeding success operating through seasonal
changes in resources (Cristol 1995, Smith & Moore 2005). Several studies support that
earlier arriving or laying individuals tend to have higher breeding success (Aebischer et al.
1996, Perrins 1996, Kokko 1999, Currie et al. 2000, Mgller 2001). In territorial birds,
synchronized arrival of the sexes is also important (Gunnarsson et al. 2004) as the earlier
the males arrive, the earlier females are able to lay eggs which also enables them to raise
more broods (Aebischer et al. 1996, Blomqvist et al. 2001) and the time to re-nest after
failed nesting attempt is longer (Lozano et al. 1996). Populations that breed at high
latitudes have short breeding seasons and many of them have to rely on a peak in food
resources for raising their offspring successfully (Schekkerman et al. 1998, Kam et al.
2004). The short season at high latitudes can also restrict the number of nesting attempts
(Byrkjedal & Thompson 1998, Naves et al. 2008). The patterns described above are likely
to apply mostly to populations which breed in predictable environments where probability
of raising young varies strongly with season, because of predictability in weather, timing
of resource peaks or other events that put variation in timings of arrival and breeding under
evolutionary pressure. However, many species breed under unpredictable conditions where
variation in seasonal resource abundance is low, predation patterns or influential weather
events are stochastic. For such populations it is not clear how evolution would favour
different strategies in timing of arrival and breeding in terms of maximising breeding
success.

The Common Ringed Plover (Charadrius hiaticula) is a monogamous shorebird with a
breeding range from the temperate zone to the High Arctic (Cramp & Simmons 1983,
Delany et al. 2009, Thorisson et al. 2012). It is known for frequent re-nesting after nesting
failure and up to five nesting attempts have been recorded in temperate areas (Prater 1974,
Pienkowski 1984b, Liley 1999, Wallander et al. 2001). This is probably because, like
many related species, Ringed Plovers breed in very exposed sandy areas where predation
pressure and disturbance are generally very high (Wallander & Andersson 2003, Liley &
Sutherland 2007). In temperate areas the Ringed Plover can also produce a second brood if
the first attempt is early and successful (Prater 1974, Cramp & Simmons 1983, Pienkowski
1984b, Wallander & Andersson 2003). Food resources for chicks, both in northerly
populations in Greenland and southerly populations in England, are abundant for most of
the breeding season (Pienkowski 1984a) suggesting that Ringed Plovers may generally not
experience the pronounced peak in resource abundance which affects chick survival and
affects the evolution in timings, especially in northerly breeding species (Schekkerman et
al. 1998, Tulp & Schekkerman 2008).

An estimated one-third of the world population of Ringed Plovers breeds in Iceland but the
population has been estimated at 50 thousand pairs (Gudmundsson 2002, Gunnarsson et al.
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2006a) migrating from wintering grounds in W-Africa and S-Europe (Delany et al. 20009,
Thorisson et al. 2012). They are widespread breeders across the country from core
populations along the coast to more scattered breeding in the highlands. Ringed Plovers
arrive on the breeding grounds in mid April to early May and incubation starts in mid May
(this paper). Populations in S- and NW-Iceland were studied for eight years from 2004.
Around 500 breeding adults were colour-marked and individual timings of spring arrival
and laying were recorded each year and all nesting attempts followed throughout the
season. This detailed dataset allowed us to a) estimate the temporal and spatial variation in
breeding success, b) relate that variation to individual timing of arrival on the breeding
grounds and timing of laying c) assess the strategies in timings used by migratory birds,
when they are faced with poor predictability of conditions on the breeding grounds.

Methods

Study sites

The study was conducted on three sites in Iceland. Two in NW-Iceland: Holt (66°01"N,
23°26°W) and Bolungarvik (66°08°N, 23°14°'W) and one in S-Iceland: Stokkseyri
(63°50°N, 21°03"W). Stokkseyri was monitored from 2004-2011, Holt from 2004-2010
and Bolungarvik from 2005-2011. Holt is a 1 km? sparsely vegetated coastal plain adjacent
to a mudflat which is a key passage site for Ringed Plovers and other migrant shorebirds
from a large area. Bolungarvik study area consists mainly of three patches of Ringed
Plover habitat, on sand near the coast and further inland on gravel, which amount to 1 km?
in total. In 2005-6 only about half of the study area in Bolungarvik was monitored.
Stokkseyri site is a narrow sandy shoreline (15 km) with several sheltered bays. The site
consists of the shoreline and few inland patches, which amount to a total area of 0.9 km?.

Marking of individuals

In the years 2004-2011 incubating adults (n=486) have been caught in nest-traps and
individually marked with colour rings. At two sites and neighbouring area in NW-Iceland
about 750 unfledged chicks have been metal ringed. Adults caught as breeders were sexed
on plumage characteristics which allow sexing of most individuals (Prater et al. 1977,
Gunnarsson et al. 2006, Meissner et al. 2010).

Timing of arrival

Study sites and nearby coastal areas, where Ringed Plovers congregate before establishing
up territories, were monitored daily from early April to late May. Systematic searches were
made for individually marked plovers on each visit and their arrival dates recorded. Birds,
recorded after 25 May, were excluded from the analysis of arrival as search effort for
arrivals decreased at that time due to initiation of nest finding. Repeatability in timing of
arrival was calculated according to Lessells & Boag (1987). Standard error (SE) was
calculated following Becker (1992). It is important to bear in mind that the repeatability
can be low for two reasons: high within-individual variation or low between-individual
variation (Pulido 2007, Nakagawa & Schielzeth 2010). A general linear model (GLM) was
used to test whether there were differences in average timing of arrival of the sexes and
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between years and sites. A full factorial model was first tested with non-significant terms
sequentially removed to produce a minimum adequate model.

To test if wintering locations of birds were related to timing of arrival in spring we
compared mean arrival dates of birds which had been found in Africa during the non-
breeding season to those which were found during winter (Oct-Feb) in Europe (Thorisson
et al. 2012). We assumed that all birds which were seen in Africa wintered there but one
bird there (in Mauritania in August) did not fall into the defined winter period.

Monitoring of nests

Nests of Ringed Plovers were most often found by flushing the incubating bird and
watching them return to the nest from within a car or another hide. The positions of all
nests were described and GPS coordinates recorded so it was not necessary to mark the
nests to relocate them. All eggs were measured (length and breadth) and their incubating
stage estimated by floating them in water (Liebezeit et al. 2007). From the incubation stage
the laying date of the first egg was back-calculated using 30 days nesting period from the
first egg to hatching (Laven 1940, Cramp & Simmons 1983, Wallander 2001). Nests were
observed throughout the incubation period or until they were lost or the chicks had left.
Same was done with re-nesting attempts. Repeatability in timing of first egg was calculated
as for timing of arrival. Daily survival rate of nest and nest success was calculated by the
Mayfield (1975) method and standard error was calculated according to Johnson (1979). If
an individual or a pair was known to have more than one breeding attempt in the same year
then only the first attempt was used in calculation. A nest was considered successful if at
least one chick hatched. Nesting success (daily survival rate of first nests) was compared
between study sites with a GLM, with site as a fixed factor and year as a covariate.

Inter annual territory fidelity and relationship with breeding
success

One of the key drivers of variation in breeding success is local site or territory quality.
Territory quality is difficult to separate from individual quality but the two are likely to be
correlated. If individuals show high fidelity to breeding territories between years and
variation in territory quality within sites affects breeding success, variation in breeding
success of individuals in different years should be lower than variation in success between
individuals. To explore this we measured breeding dispersal distances for the sexes
separately. This was only done for Bolungarvik as that site is well defined geographically.
Only the first two years which a bird was located nesting were used and the distance
between consecutive nest sites (first attempts of the year) were measured. The dispersal
distances of the sexes were compared with a GLM with a poisson error distribution and a
log link function. We then estimated the individual effect on variation in breeding success
of the more territory faithful sex with repeated measures GLM with a binomial distribution
and logit link function.
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Relationship between arrival and timing of nesting

To isolate the relative arrival time of individuals it was necessary to control for annual
variation in arrival dates. A new reference point was made by scaling arrival within a year
to the overall mean arrival of all years of the study (mean of the mean arrival each year) to
which the arrival of individuals within a year were compared. For example, if mean arrival
in year X was on day 120 and the overall mean was 130, ten days were added to all dates
from year x and the same was done for the data from each year to make years comparable.
The same procedure was carried out for the timing of first nesting attempts. The
relationship between mean individual timing of nesting and mean individual timing of
arrival was then compared by linear regression. Individuals that were recorded with arrival
date 5 days or less before their first egg, were excluded from the data set from that year.
Males of songbirds and waders have well developed gonads on arrival (Morrison et al.
2005, Bauchinger et al. 2007) but females of passerines and small waders need probably at
least 4 days for yolk formation and one day for the egg formation and laying the first egg
(Roudybush et al. 1979, Vezina & Salvante 2010).

Relationship between hatch dates and recruitment

Fledging success was not studied in detail but the timing of hatching of chicks which were
later recruited as adults on the study sites or neighbour area can give an estimate of the
relative importance of timing of laying on chick survival. This rests on the assumption that
recruiting birds are more likely to have survived than birds that do not recruit. And hence
the comparison of the age of successful recruits to the underlying distribution of hatch
dates gives an estimate of seasonal patterns in chick survival. Hatch date of chicks which
later returned to the study sites to breed as adults, was determined as the timing of the first
egg in the clutch they hatched from (timing of incubation is almost fixed). The null model
to which the hatch date of surviving chicks was compared to was the mean timing of clutch
initiation for the year of hatching on that site. Mean chick hatch date was compared to the
mean of all chicks on that year-site with a paired t-test.

Results

Phenology

Ringed Plovers generally arrived on the study sites between 15 April and 10 May. Marked
birds arrived on average 5 days later in Bolungarvik (5 May) than in Holt and Stokkseyri
(30 April). The average first sighting of marked birds was in Holt 15 April, in Stokkseyri
19 April and in Bolungarvik 23 April (Table 1). There was a significant difference in
timing of arrival between sexes (females earlier: F1 659 = 4.61, P = 0.032) and between sites
(Bolungarvik later than other sites: F, g9 = 19.18, P < 0.001; full model: Fgg9s = 6.01, P <
0.001). No interaction terms were significant and the main effects model is reported. The
mean initiation of first clutches was generally around 25-30 May. Laying dates were earlier
in Holt than in Bolungarvik for the first two attempts but not for the third (Table 1).
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Table 1. Average arrival dates by sexes and sites. Average laying dates of 1st egg in three
attempts. Dates are ordinal days (121 = 1* May).

Arrival/egg laying Holt Bolungarvik Stokkseyri
Male arrival £ SE 121.6 £ 0.61 125.1+1.04 119.5+0.86
Female arrival + SE 119.1+£0.77 124,8 £ 0.97 120.8 £ 1.05
Egg laying 1% attempt 139.8 + 0.57 145.7 + 0,90

Egg laying 2" attempt 157.6+1.19 160.3+1,71

Egg laying 3" attempt 163.1+£2.09 163.3+£4,46

Individual males and females were repeatable in the timing of arriving on the breeding
grounds and also in the timing of nest initiation (date of first egg), except for females in
Bolungarvik (Table 2).

Table 2. Repeatability of Ringed Plover, for both sexes, in the date of arrival at Holt,
Bolungarvik and Stokkseyri, and laying date (first egg) in Holt and Bolungarvik. nO is a
coefficient related to the sample size per group in the analysis of variance.

Sites Sex Repeatability + SE no F statistic P value
Arrival
Holt Male 0.53 +0.010 3.403 F49,117:4,853 <0.001
Holt Female 0.57 +£0.009 2.942 F57]110=4,g57 <0.001
Bolungarvik Male 0.32 +£0.032 2.746 F21,36=2.812 <0.05
Bolungarvik Female 0.44 +0.035 3.040 F17,34=3,399 <0.01
Stokkseyri Male 0.53 +0.028 3.313 F13,44=4,783 <0.001
Stokkseyri Female 0.44 +0.036 2.358 F1826=2879 <0.01
Laying first egg
Holt Male 0.31 +0.017 3.216 F34,78 = 2.463 <0.001
Holt Female 0.22 +0.020 2.799 F31,58=1.792 <0.05
Bolungarvik Male 0.42 +0.018 3.054 F31,66 =3.191 <0.001
Bolungarvik Female 0.19 +0.020 2.737 F31,56=1.651 0.051

Of birds which arrival times in spring were known for, eight had been found wintering in
Africa and seven in Europe. As sample sizes were necessarily small the sexes were pooled
for the comparison. The proportions of males (5 and 3) and females (3 and 4) were similar
between both continents (Africa and Europe respectively) and did not affect the results.
Birds wintering in Europe arrived significantly earlier (mean 116.7 + 1.73, range 110-123)
than birds wintering in Africa (mean 123.6 + 2.23, range 115-136) (t-test: t = 2.37, P =
0.034). Excluding an outlier (Africa winterers arriving on day 136 = 16™ May) did not
change the significance of the result (P = 0.05).

Relationship between arrival and timing of nesting

Individuals who arrived earlier, initiated first nesting attempts earlier on average than later
birds and arrival explained from 12-39% of the variation in nesting dates when comparing
mean individual arrival to mean individual nesting (Figure 1).
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Figure 1. Mean individual timing (standardized ordinal days, 120 = 30 April) of arrival
and 1st egg in Bolungarvik and Holt for the sexes. Bol.males (n=31): R®=0.39,
y=0.7273x+52.369, p<0.001 Bol.females (n=29): R?=0.12, y=0.3929x+95.288, p=0.07
(excluding outlier in Bol.females the relationship is: R2=0.31, y=0.6053x+68.414,
p=0.002), Holt.males (n=41): R?*=0.19, y=0.4163x+91.471, p=0.005, Holt.females
(n=36): R*=0.24, y=0.5905x+69.496, p=0.003.

Despite earlier arrivals generally laying earlier, the pre-laying period (time gap between

arrival and laying of first egg) was generally significantly longer for earlier arrivals than
for later arrivals except for males in Bolungarvik (Figure 2).
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Figure 2. Mean individual timing (standardized ordinal days, 120 = 30 April) of arrival
and pre-laying period (Bol. males: R2=0.08, y=-0.2727x+52.369, p=0.118, Bol, females:
R2=0.24, y=-06071x+95.288, p=0.007 (excluding outlier in Bol.females: R?=0.16, y=-
0.3947x+68.414, p=0.037), Holt, males: R?=0.31, y=-0.5837x+91.471, p<0.001, Holt,
females: R?=0.13, y=-0.4095x +69.496, p=0.031).

Breeding success

General patterns in nest success

Hatching success was highly variable in space and time and there was no significant
difference in daily survival rates of first attempt nests between the three main study sites or
between years (Table 3) (GLM, both site and year included as fixed factors; Site:
F2221=2.936, P=0.079; Year: F;,,=0.712, P=0.410). Interaction terms were not included as
we were interested in consistent or predictable variation in hatching success but some sites
will inevitable be better than others in some years. The most common reason for nest
failure was predation which can amount up to 100% of failed nests.
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Table 3. Estimation of nest (first attempt) survival at three sites in Iceland, between the
years 2004 and 2011. Nest days = total number of days which nests were under
observation; DSR = daily survival rate (Mayfield 1975), SE = standard error of DSR
(Johnson 1979); nest success is the probability of nest hatching successfully after full
incubation (30 days).

Year Sites Nest hatched/total DSR (SE) Nest success
days %

2004 Holt 157 14/15  0.994 (0.006) 82.6
Stokkseyri 140 4/15 0.921 (0.023) 8.6

2005 Holt 916 43/51 0.991 (0.003) 76.9
Bolungarvik 54 4/6 0.963 (0.026) 32.2
Stokkseyri 255 7/19 0.953 (0.013) 23.5

2006 Holt 436 2/49 0.892 (0.015) 33
Bolungarvik 168 8/9 0.994 (0.006) 83.6
Stokkseyri 128 5/16 0.914 (0.025) 6.7

2007 Holt 544 11/49 0.930 (0.011) 11.4
Bolungarvik 401 18/28 0.975 (0.008) 46.9
Stokkseyri 174 5/19 0.920 (0.021) 8.1

2008 Holt 349 11/35 0.931 (0.014) 11.8
Bolungarvik 394 17/24  0.982 (0.007) 58.4
Stokkseyri 218 13/15 0.991 (0.006) 75.8

2009 Holt 258 8/21 0.950 (0.014) 21.2
Bolungarvik 276 18/28 0.964 (0.964) 331
Stokkseyri 90 5/9 0.956 (0.022) 25.6

2010 Holt 125 2/19 0.864 (0.031) 1.2
Bolungarvik 427 21/31 0.977 (0.007) 49.1
Stokkseyri 80 3/8 0.938 (0.027) 14.4

2011 Stokkseyri 56 2/4 0.964 (0.025) 33.6
Bolungarvik 264 12/22 0.962 (0.012) 314

Territory related nest success

To explore whether hatching success was related to local patch quality (territory) or
individuals it was necessary to assess variation in breeding dispersal as individual success
was available for consecutive years but territory boundaries were unclear. The distances
between nests from the same individuals in consecutive breeding years were highly
positively skewed (Figure 3). Females dispersed on average significantly further than
males between consecutive years with 50% of females moving less than 200 m but 80% of
males (GLM, Poisson distribution with log link: Parameter estimate (female) =
0.637+0.0105 SE, Z=60.42, P < 0.0001).
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Figure 3. Distances in m (log scale) between nest locations of individual females and
males in Bolungarvik in consecutive years.

To assess the effects of territory/individual quality on hatching success we tested whether
individual males (the more territory faithful sex) tended to have higher or lower hatching
success. During 2004-2011 (maximum 7 years hatching success per individual), including
all nesting attempts, the individual factor did not contribute significantly to explaining
variation in hatching success implying that stochastic events dominate hatching success at
the territory scale (GLM, repeated measures, binomial distribution with, logit link:
Parameter estimate 0.347+0.255 SE, Z = 1.361, P = 0.174).
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Seasonal patterns in nest success

If there is a predictable seasonal trend in nesting success, individuals could be expected to
adjust their investment accordingly. To assess this we constructed a logistic regression
model which predicted hatching success based on initiation date (ordinal) of clutches. As
there was neither an effect of site, year nor individuals on hatching success, other
predictors than timing of nesting were excluded. In total 514 nests from Bolungarvik and
Holt from 2004 to 2011 were included in the analysis, which spanned the entire breeding
season of Ringed Plovers but no effect of season on hatching success was found (3 = -
0.003, SE = 0.007, Wald = 0.161, P = 0.688).

Relationships between phenology and breeding success

Nest success

As variation in nesting success within individuals (between years) was as high as variation
between individuals and timing of arrival and nest initiation was repeatable a direct
relationship between phenology and nest survival is unlikely to be evident. However, due
to the high failure rate of nests and frequent re-laying, timing of laying could be expected
to affect the re-nesting potential. Indeed, the number of attempts of re-laying individuals
could have upon failure of earlier clutches was highly dependent upon the timing of
initiation of the first clutch (ANOVA for males: F;140 = 8.890, P < 0.001, breeding started
significantly earlier for birds which put in three attempts than one or two, Figure 3).
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Figure 4. Mean date (ordinal) of first egg in a nesting a attempt (135 = 15 May) in
relation to the maximum number of nesting attempts per pair.
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Hatching dates of recruited birds

Overall 22 birds, which hatched in Holt and Bolungarvik sites during the study period,
were later recruited as breeders. The mean day of clutch initiation (index of hatch day) for
birds which later recruited as adults was on ordinal day 147 (27 May), whereas the mean of
the comparative values for all chicks (split by year and site) was 146 (26 May: paired t-
test; t = 0.406, df = 21, P = 0.689). This suggests that the hatching dates of chicks that
survived and later recruited to study sites were typical of hatching dates on their natal sites
in their year of hatching (Figure 5).
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Figure 5. Distribution of nest initiation dates of chicks (grey bars) which later recruited as
breeding adults in comparison to the distribution of all nests initiation dates that hatched
chicks (black bars).

Discussion

Phenology

Most Ringed Plovers arrived on their breeding grounds between 15 April and 10 May and
females on average two days earlier than males. In S-Sweden a difference in the arrival
time of the sexes was not found (Wallander 2001). Both sexes were repeatable in their
timing of arrival and this has been shown for other species of migratory birds (Mgaller
2001, Gunnarsson et al. 2006b, Pulido 2007, Lourenco et al. 2011). Both sexes were also
repeatable in timing of laying except females in Bolungarvik. Males had a higher
repeatability in laying but this could be because of their higher territory fidelity than of
females and they spend less time in finding a territory and a partner. Repeatability was
higher for arrival than laying except for males in Bolungarvik (Table 2). Higher
repeatability in arriving than in laying has also been shown for Black-tailed Godwits
(Lourenco et al. 2011) and an explanation could be that local conditions in the breeding
period are more diverse than during the migrating period. During the study period, birds
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have experienced a cold spell in three springs in NW-Iceland with very cold weather and
snow in mid and late May which is about the time of mean laying for the 1% nesting
attempt (Table 1). This could delay the timing of laying for some birds and reduce
repeatability in the timing of laying.

Timing of arrival explained between 12-39% in the variation of laying dates and was
highest for males in Bolungarvik and lowest for females at same site. The relationship is
stronger for females (31%) if one outlier is excluded but that data point was probably
affected by severe weather in mid May in 2011 and a longer period of snow cover on that
site. Other studies have shown a correlation between timing of arrival and laying especially
for territorial birds (Aebischer et al. 1996, Lozano et al. 1996, Tryjanowski et al. 2004).
Earlier arrivals had a longer pre-laying period than late arrivals even though they started on
average earlier. This has also been shown in Black-tailed Godwits (Lourenco et al. 2011)
and in capital breeders like geese and swans (Klaassen et al. 2006). The benefits of early
arrival can both be a marginal effect on the probability of re-laying for earlier birds but
early arrival is also important for securing a territory and a mate (Aebischer et al. 1996,
Kokko 1999). The evidence is accumulating that earlier arriving migratory birds tend to
have experienced better conditions during winter and are likely to have wintered on higher
quality sites (Marra et al. 1998). Whether this holds true for Icelandic Ringed Plovers
remains unclear but they have a wide ranging winter distribution in coastal habitats from S-
Europe to W-Africa where wintering conditions are likely to be variable (Thorisson et al.
2012). Although the sample size was small, there was a significant difference in mean
arrival time of individuals which had been wintering in Europe (arrived earlier) or in
Africa. The arrival dates of these two groups did, however, fall into the main distribution
of arrival dates of all birds so other drivers (e.g. individual factor) of variation in arrival
dates, than winter location, are likely to be important. The benefit of early arrival driven by
winter site location (ca. week difference in arrival), which can affect the re-nesting
potential, is thus probably quite small given that the arrival period spans approx. one
month. Trade-offs between migration distance and winter site quality of Ringed Plovers,
e.g. variation in survival or body condition may well be important (e.g. Alves et al. in
press) but need further investigation. These seasonal links suggest however, that carry-over
effects from winter to summer may well be important in driving fitness variation in Ringed
Plovers.

Breeding success

Hatching success was highly variable between years and sites and Ringed Plovers probably
have limited information through which to mediate reproductive effort on arrival in spring.
Hatching success was high in Holt in 2004 and 2005 but in 2006 almost all nests were
preyed upon and the success has been low ever since. In general nest survival of Ringed
Plovers is very low (Prater 1974, Pienkowski 1984b, Liley 1999, Jackson & Green 2000,
Wallander 2001) but it did get up to 80% in this study in some years. There was no
seasonal trend evident in nest survival and chicks that were later recruited as breeders were
from nests which were initiated throughout the main breeding season (Figure 5) as has
been shown in England and Sweden (Liley 1999, Wallander & Andersson 2003). This
suggests that survival of chicks is not strongly affected by seasonal processes like peaks in
food abundance or systematic seasonal variation in chick predation. Prey availability and
chick growth rates were not studied in detail for this study but studies in Greenland and
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Britain suggested that food for Ringed Plover chicks was abundant throughout the season
(Pienkowski 1983, 1984a).

Males showed higher territory fidelity than females and 80% of males nested within 200 m
in consecutive years. Despite this level of fidelity, individual males were as variable in
their hatching success between years as were different males. Predation is the main cause
of nest failure on the study sites, and although some sites do better in some years, no
systematic trend was found in nest survival, neither between sites, years nor for
individuals. Predation on nests seems to be the major driver of variation in breeding
success of Ringed Plovers throughout their range (Pienkowski 1984b, Liley 1999,
Wallander 2001) and same applies for many other waders (Page et al. 1985, Jackson &
Green 2000, MacDonald & Bolton 2008).

Earlier arriving birds that start to breed earlier can have up to three nesting attempts upon
failure (Figure 4). The individuals which re-nested most often when failed started laying
significantly earlier in spring. As nest failure rates seem to be stochastic, early arrival and
laying, followed by an increased re-nesting potential upon failure may be the best option
for Ringed Plovers to increase their chances of raising a brood. The latest laying dates of
eggs which have hatched on the study sites are in the end of June which is likely to be the
latest Ringed Plovers can successfully start a nest which is likely to produce chicks in
Iceland. The variation in timing of laying of the first clutch in spring (almost a month)
suggests that the earliest arrivals in spring have most of May and June to produce clutches
whereas the birds that lay latest have only June. Assuming everything else is equal, the
earliest laying birds have double the chance of hatching a clutch than the latest laying
birds. Given that individual birds are repeatable in both their timing of arrival and laying
dates, early individuals will have this larger window of breeding each breeding year. The
fitness consequences of the increased re-nesting potential, obtained by earlier arrival, may
be slim when individual years are considered but may be significant when calculated over
the life span of individuals. Further exploration of the fitness advantage of early arrival,
which operates through increased time for breeding, could be done with simulation
modelling which would incorporate variation in survival rates of nests and timing of arrival
and laying throughout the estimated lifespan of individuals (Etterson et al. 2011).

Other benefits of earlier arrival are that early birds have an advantage in competing for
territories, resources and mates and it has been shown in many studies that the breeding
success of early arrivals is higher than of late arrivals (Aebischer et al. 1996, Kokko 1999).
Such processes may be just as important for early arrivals as the benefit obtained from
increased re-nesting potential. Birds which fail to secure a territory or a mate do not enter
the pool of individually marked birds which constitute the study population and it is
probable that the birds under study have already undergone strong selection which operates
through timing of migration and individual quality.
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