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Stopover of Northern Wheatear s Oenanthe oenanthe at Helgoland:
where do the migratory routes of Scandinavian and Nearctic birds

join and split?

VOLKER DIERSCHKE & JULIA DELINGAT

According to measurements from bird ringing, Northern
Wheatears of both Scandinavian (subspecies oenanthe)
and Nearctic (subspecies leucorhoa) origin stopover on
Helgoland (southeastern North Sea) during spring and
autumnmigration. Althoughwithalargeoverlap, leucorhoa
birdsmigrateearlierinspringandlater inautumncompared
tooenanthe. Inrel easeexperimentsduring springmigration,
Scandinavianbirdsheadedindirectionsbetween northwest
and northeast, while Nearctic birds departed in directions
between southwest and north. Most Nearctic Wheatears
are assumed to switch their direction to northwest already
west of Helgoland, some do this on Helgoland but some
continue on a northerly course and then head north-
westwards in southern Norway. Only very few leucorhoa
birdsoccur east of Helgolandin spring aswell asinautumn

Abstract

(shown by birdscaptured at Greifswal der Oie, 390 km east
of Helgoland). Some long-winged Wheatears are found
muchfurther east at Rybachy (Courish Spit), most probably
belonging to Siberian breeding populations. Owing to the
gap in the occurrence of long-winged Wheatears in the
western Bdltic it is unlikely that long-winged individuals
at the German North Sea coast are of Siberian origin.
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Introduction

With an amost circumpolar breeding range, the
Northern Wheatear Oenanthe oenanthe (Wheatear
hereafter) isthemost widespread migrating passerine
bird specieswith adistribution gap of only 1600 km
between Alaska and northeastern Canada (Cramp
1988). Becausenearly all Wheatearsspend thewinter
in Africa south of the Sahara desert (Cramp 1988),
the migration system includes very long distances,
e.g. between Alaska and Africa(e.g. Curry-Lindahl
1981). During migration, the Saharadesertisnot the
only an ecological barrier that has to be crossed
twiceayear, and theflight from eastern Canadaand
Greenland acrosstheAtlantic OceantowardsEurope
isprobably most challenging (Ottosson et a. 1990).
Themigrationof Wheatearsfromtheeastern Nearctic
is basically known (Godfrey 1966, Salomonsen
1967), but despitescattered observationsat sea(Snow
1953, Luttik & Wattel 1979) and at land (Hantge &
Schmidt-Koenig 1958, K. Thorup pers. comm.) it

remains unclear, where exactly those flights across
the Atlantic start and end. In this paper, we present
observations from the easternmost occurrence of
migrating Nearctic Wheatears as a contribution to
understand the migration system of this species.

Methods

Ontheisland of Helgoland (southeastern North Sea;
54° 11' N, 07° 55' E; Figure 1), Wheatears are
abundant stopover birds during both spring and
autumn migration. During both spring and autumn
migration (1998-2002), a total of 2205 birds was
captured with spring traps baited with mealworms
and measured (wing length and many other
measurements not referred to in this paper). Most
Wheatears were marked with a combination of 34
colour-rings in order to investigate the stopover
behaviour andthelength of stay of singleindividuals.
A more detailed description of the methods applied
was published earlier (Delingat & Dierschke 2000).
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Figure 1. Map of the southeastern North Sea and southern
Baltic Sea. Dots show the locations mentioned in the text
(from left to right: Helgoland, Langenwerder, Greifswalder
Oie, Rybachy).

Karta over syddstra Nordsjon och sidra Osterson. Prickar
visar de platser som namnsii texten (frén vanster till hoger:
Helgoland, Langenwerder, Greifswalder Oie, Rybachy).

Wing length of nominate Wheatearsis 90-97 mm
(females) and 93-102 (males), whereas those
breeding in Iceland, Greenland and NE Canada
(subspeciesO. o. leucorhoa) arelarger with 96-105
mm (females) and 99-110 mm (males) (Svensson
1992). Except for birdsfromtherangeof overlap, all
Wheatears trapped were assigned to one of the two
subspecies. Duringautumnmigrationthisispossible
only for a much smaller number of birds, because
sex cannot be determined in first-year birds.
Therefore, apart from the few adults measured in
autumn, subspecieswasidentified only for juveniles
with wing length below 96 mm (O. o. oenanthe) or
above102mm (O. o. leucorhoa). Despiteatendency
of Nearctic malesin spring and of Nearcticjuveniles
inautumnto show browner plumageat theunderparts
(e.g. Salomonsen 1934), we refused to identify
subspecies by plumage characters.

The phenology of migration is described by a
combination of bird counts in the field and results
from bird ringing. From the joint database of the
Institutefor Avian Research“ Vogel warteHelgoland”
and the OAG Helgoland, which contains all bird
observationfrom Helgoland, the maximum countsof
Wheatears for each five-day-period (pentade,
Berthold1973) intheyears1998—2002 wereaveraged
for afive-year mean. Maximum counts per pentade
were considered rather than data from all days,
because a complete coverage of the island was not
guaranteed for each day, but most probably occurred
within each five-day-period. For the birds captured,

the percentages of both subspecies and of birdswith
unknown subspecies were calculated for each five-
day-period. These percentages were extrapolated to
the number of Wheatears observed in the respective
pentade. Inorder to comparethemigration periodsof
thetwo subspecieswe cal cul ated the median capture
dates for spring and autumn migration, respectively.
Note that not all individuals could be identified to
subspeci esandthat trapping eff ort wasnot distributed
evenly over the migration periods. Therefore, these
median datesareonly valid for relative comparisons
within Helgoland, but not suitable for absolute
comparisons with other stopover sites.

The departure direction of Wheatears stopping
over on Helgoland was examined with release
experiments (Able & Terrill 1987, Ottosson et a.
1990) in spring 2000 and 2001. Birdstrapped during
the day and assigned to one of the two subspecies
were held in cages and provided with mealworms
and water until the evening. One hour before sunset,
up to six cages containing one Wheatear each were
placed ontheplateau of theisland, allowingthebirds
toseethesky andtoobtaininformation necessary for
orientation. When the sky was completely dark, an
activated green lightstick (0.16 g) was fixed with
transparent adhesive tape at the two outermost tail
feathers(Figure2). Then, thebird wastossedintothe
air and its departure behaviour observed with
binoculars. The time until the green light vanished,
i.e. until thebird had covered 700—-1000 m (Ottosson
et a. 1990), was measured with a stop watch. The

Figure 2. Wheatear with activated lightstick fixed at the tail.
Stenskvétta men en aktiverad lysstav fastsatt pa stjarten.



departuredirection was determined to the nearest 5°
with acompass. During the release, cloud cover (x/
8), wind direction (to thenearest 45°) andwindforce
(Beaufort) were recorded. The three evenings with
wind force of more than 3 Bft. were not considered
in the analysis, because we observed wind drift
during the departurefrom 4 Bft. onwards. Themean
departure directions of the two subspecies were
calculated by vector addition and tested for
significance by the Rayleigh-test (Batschelet 1981).
Thedifferenceinthedeparturedirectionswastested
by comparing the medians as well as the absolute
differences between the 50% interquartile ranges
(igr-comparison, Muheim et al. 1999).

Biometric data of migrating Wheatears in the
Baltic originate from various ringing projects and

were supplied by the respective ringing groups or
bird ringing centres. On the Courish Spit, one of us
(J.D.) trapped and measured Wheatearsin the same
way asonHelgolandfrom 24 August to 19 September
2000.

Results

Phenology of migration

On Helgoland, Wheatears pass from late March to
early June and from late July to early November
(Figure 3), and very few birds are present between
spring and autumn migration, usually without
breeding attempts(confirmedbreedingonly in 1971,
1991 and 1997). Very early birds can occur as soon
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Figure 3. Phenology of Wheatears stopping over on Helgoland. Both panels show the average maximum counts per five-day-
period 1998-2002 (n = 9103 hirds). The proportions of the subspecies |leucorhoa and oenanthe are painted black according to
the proportions of the respective subspecies in trapped birds 1998-2002 (n = 2205).

Stenskvittornas rastningsfenologi pa Helgoland. Béda panelerna visar det genomsnittliga hogsta antal som raknats per
femdagarsperiod 19982002 (n = 9103). Proportionerna av underarterna leucorhoa och oenanthe har fargats svarta utifran
proportionerna av respektive underart bland de fangade faglarna 1998 — 2002 (n = 2205).
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Table 1. Median dates of the two Wheatear subspecies trapped on Helgoland 1998-2002 (sample sizes given in
brackets). Note that the trapping effort was not distributed evenly throughout the seasons.
Mediandatum for de tva underarterna av stenskvatta som fangats pa Helgoland 1998-2002 (stickprovsstorlek
inom parentes). Notera att fangstanstrangningen inte var jamt fordelad 6ver sdsongerna.

Males Hanar Females Honor All birds Alla faglar
Spring migration
Varflyttning
leucorhoa 27 April (106) 4 May (141) 2 May (247)
oenanthe 7 May (242) 8 May (209) 7 May (451)
Autumn migration
Hostflyttning
leucorhoa 11 September (129)
oenanthe 31 August (497)

as mid March (during this study the early extreme
was on 12 March), whereas late autumn migrants
can stay until early December (the late extreme was
on 9 December). During both spring and autumn
migration the two subspecies occur simultaneously
throughout most of the season (Figure 3), but in both
seasons the nominate subspecies arrives first.
Greenlandic/lcelandic birds migrate earlier in
spring (Table 1). The median date of captured birds
is 2 May in leucorhoa, but 7 May in oenanthe
(Mann-Whitney U-test: Z = —2.705, P = 0.007). In
both subspecies, malesmigrate earlier than females,
but this is significant only in leucorhoa (Mann-
Whitney U-tests: leucorhoa Z = -5.667, P < 0.001;
oenanthe Z = —0.743, P = 0.458). While leucorhoa
males migrate earlier than oenanthe males (Mann-
Whitney U-test: Z=-4.781,P<0.001), thedifference
isnot significant infemales (Mann-Whitney U-test:
Z=-0.185, P=0.853). Notethat owing to relatively
low trapping effort in March and early June, early
males and late females of the nominate subspecies
aremost probably underrepresentedinthe sampl e of
trappedbirds. Therefore, thedifferenceinthetiming
of migration canbeexpectedto bemorepronounced.
The first part of autumn migration and its first
peak in late August and early September includes
nearly exclusively birds of the nominate subspecies
(Figure 3). From mid September onwards the
occurrenceof leucorhoaismoreprominent, but only
in the last part of autumn migration does this
subspecies outnumber oenanthe, of which only a
very small proportionoccursin October. Thedifferent
timing of migration is expressed also by the large
difference of the median dates of trapped birds
(cenanthe 31 August, leucorhoa 11 September;
Mann-Whitney U-test: Z = —6.641, P < 0.001).
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Becausetrapping effort wasrel atively low in October,
when many leucorhoa birds are present, this
difference of median dates is probably even larger.

Departure behaviour in spring

In the rel ease experiments, both subspecies showed
the same proportion of birdsdepartingimmediately
after release. Eleven out of 14 leucorhoa birds and
24 out of 40 oenanthe birds departed (Fisher’sexact
test: P=0.331). Departurewasobviously affected by
the weather. With a clear sky (cloud cover 0-1/8)
75% of all released birds departed (n = 36), but the
proportion departing was significantly lower with
cloud cover of 5-8/8 (44%, n = 18; Fisher's exact
test: P = 0.037). In addition, departure was faster
withaclear sky (meantimefromreleasetovanishing
75s,sd59s, n=25) thanwith cloud cover (mean 153
s,sd 104 s, n=6; Mann-Whitney U-test: Z =—1.978,
P = 0.046). With wind force of 1-3 Bft., most
Wheatears departed (61%, n = 41), but despite of
obvious wind drift immediately after release all
birds departed with 4 Bft. (n = 8) and two out of five
did sowith 5 Bft. With an approaching thunderstorm
(16 May 2000), only one out of five birds departed.
Altogether, theobserved departurebehaviour isvery
much in accordance with the results of similar
experimentswithWheatearsin Greenland (Ottosson
et a. 1990) and with other passerines (Sandberg et
al. 1991), as well as with results from field
observations on Helgoland, showing that especially
cloud cover suppresses departures of Wheatears
(Dierschke& Delingat 2001). Wethereforeconsider
alsotheobserved departuredirectionsto berealistic.

Most of the nominate Wheatears released with
wind force 1-3 Bft. departed in directions between



northwest and east (mean 10°, mean vector length
0.63,n=17, median 355°,iqr 76.25°, Figure4), and
the departure was significantly directed (Rayleigh
test: P=0.001). With oneexception, leucorhoabirds
headed towards north to southwest (mean 296°,
mean vector length 0.54, n = 8, median 295°, iqr
95.0°, Figure 4), but the departure was only nearly
significantly directed (Rayleightest: P=0.096). The
two subspeciesdiffer significantly intheir departure
directions (median-comparison: P = 0.029), but
overlap intheir scatter (igr-comparison: P=0.282).

Discussion

Inspring andinthesecond half of autumn migration,
considerableproportionsof Wheatearsstopping over
on Helgoland belong to the subspecies leucorhoa,
which breeds in Greenland and Iceland. Owing to
theusually longer staysof leucorhoabirds(Dierschke
& Delingat 2001, V.D. unpubl.), at least during
spring migration, probably nearly half of the “bird
days’ refers to this subspecies. In contrast to
Helgoland and the North Sea coast of Belgium (van
Havre 1933, Herroelen 1970), the Netherlands
(Verwey 1926) and Germany (Hantge & Schmidit-
Koenig 1958) only very few long-wingedWheatears
arefound at the German Baltic Seacoast (Figure5;
Klafs & Stiibs 1987) as well asin inland Germany
(Kleinschmidt 1903, Ringe 1965). The regular
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Figure4. Departuredirections of Wheatearsin rel ease experi-
mentsin spring 2000 and 2001 (triangles). Arrows show mean
departure directions (arrow length indicates the mean vector
lengthinrelationtotheradius). Thetwoinner circlesrepresent
the 5% (inner dotted circle) and 1% (outer dotted circle)
significance levels according to Rayleigh-test (Batschelet
1981). O. 0. leucorhoa: a =296°, r =0.54,n=8, P=0.096; O.
0. cenanthe: a =10°,r=0.63,n =17, P=0.001.
Flygriktning for stenskvattor vid utslappsexperiment vararna
2000 och 2001 (trianglar). Pilarna visar medelriktning (pi-
lenslangd indikerar genomsnittlig vektorlangd i forhallande
till radien). Deinre prickade cirklarna representerar 5% och
1% signifikansniva enligt Rayleigh-test (Batschelet 1981).

occurrence of leucorhoa on Helgoland shows that
the southeastern North Sea is at the northeastern
edge of the flyway of Greenlandic/lcelandic
Whesatears and one of the last regions where the
spring migration (starting in West Africa) switches
toanorthwesterly direction. SomeWheatearsdo not
shift direction until they arrivein southern Norway,
where spring occurrence of leucorhoa is known as
well (Bernhoft-Osa 1958, Haftorn 1971; see aso
spring observations at sea between Norway and
Greenland, Luttik & Wattel 1979). As shown in our
releaseexperiments, part of theleucorhoaWheatears
stopping over on Helgoland depart towards north
and can be expected to switch towards northwest in
southern Norway. However, most Greenlandic and
| celandicWheatearsprobably changetheir migration
directionalready atlower latitudesand movetowards
the breeding area through the British Isles
(Williamson 1958, Zink 1973, Hutchinson 1989).
According to observations at sea (Luttik & Wattel
1979), even direct flights from Iberiato Greenland
occur, but crossingsof theNorthAtlanticareprobably
rarer than in autumn owing to the unfavourablewind
conditionsin spring (Snow 1953). On Helgoland, a
surprisingly high proportion of oenanthe Wheatears
started towards north and northwest, indicating that
part of the Wheatears touching Helgoland during
migration may breed in Norway. The departures
observedintherel easeexperimentsaremoredirected
to the north than expected from ringing recoveries
(Zink 1973).

Greenlandic/lcelandic Wheatears are regular
migrantson Helgoland al soduringautumnmigration.
Asin spring, the southeastern North Seais situated
at the edge of theleucorhoa flyway, becauserecords
of this subspecies are amost lacking in the western
Baltic Sea. Theproportionof long-winged Wheatears
is small 390 km east of Helgoland on the island
Greifswalder Oie (Figure 5). Although the sample
sizeissmall (n=14), the only oneWhesatear trapped
ontheisland of Langenwerder (Bay of Wismar, 240
km east of Helgoland) in the years 1990-1998 and
falling in the range of wing length typical for
leucorhoa birds (110 mm; U. K6ppen pers. comm.)
seems to be an exceptional record. Because further
east, on the Courish Spit at Rybachy (850 km east of
Helgoland), 41% of trapped females (n = 21) were
long-winged (>97 mm), but none of 25 trapped
males exceeded 102 mm wing length, it seems that
eastern (Siberian) Wheatear populationsareinvolved
there. Wing lengths of morethan 104 mm, whichare
commonly observed onHelgolandinNearcticbirds,
werenever found inWheatearsringed at Rybachy (n
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Figure 5. Wing lengths of Wheatears at different stopover sites. The columns are divided according to the proportions of birds
which could be attributed to a subspecies (white: unidentified; grey: O. 0. oenanthe; black: on Helgoland O. o. leucorhoa, at the
Baltic Sea stations birds with wings longer than nominate subspecies from Scandinavia).

Vinglangden hos stenskvéttor pé olika rastplatser. Staplarna ar delade i forhallande till proportionen faglar som kunde
rasbestammas (vitt: g rasbestamda; grétt: O. 0. oenanthe; svart: p& Helgoland O. o. leucorhoa, vid Oster g dstationerna faglar
med vinglangd langre &n nominatrasen i Skandinavien.
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= 699; J.D. unpubl.) and cannot be expected from
eastern populations (Loskot 1973). The small
proportion in the western Baltic indicates that
Wheatears from the Courish Spit follow acourseto
the south (instead of southwest) and winter in East
Africa — much alike other trans Sahara migrants
ringedat Rybachy (Bolshakov etal. 2001). Therefore,
an occurrence of eastern populations at the North
Seaduring spring migration aspostul ated by Hantge
& Schmidt-Koenig (1958) appears unlikely.

As in spring, hints on the migration of large
Wheatearsare amost lacking from inland Germany
inautumn (Mester 1957, Englander & Weitz 1982).
We therefore expect that in leucorhoa the direction
of migration switchesto southwest not later than in
the southeastern North Sea. Accordingly, the four
recoveries of Wheatears ringed on Helgoland and
belongingtoleucorhoaareall inasouthsouthwest to
southwest direction (198°, 203°, 206°, 226°; K.
Huppop pers. comm.). Furthermore, the occurrence
of Wheatears in the Netherlands is much more
concentrated along the coast in October (when a
high percentage of leucorhoa can be expected)
compared toAugust and September (SOVON 1987).
However, the directional switch to southwest of
most leucorhoa Wheatears seems to happen much
earlier, probably when arriving at the European
coastlinebetween theBritish 1slesand Spain or even
in NW Africa after a nonstop flight starting in
Greenland or NE Canada (Ottosson et al. 1990, K.
Thorup pers. comm.). The abrupt limit of the
leucorhoa flyway at the German North Sea coast
may indicatethat thearrival at acoastlinecontributes
to switch the direction of migration.
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Sammanfattning

Stenskvattants Oenenthe oenanthe rastning pa
Helgoland: var forenas och klyvs flyttvagarna for
skandinaviska och nearktiska faglar?

Med ett néstan cirkumpolart hackningsomrade &
stenskvéttan denflyttandetétting som har denvidas-
te utbredningen med en lucka pa bara 1600 km
mellanAlaskaoch norddstraK anada. Eftersom nés-
tan alla stenskvéttor dvervintrar i Afrika sdder om
Saharaar flyttstrackornamycket |anga, t.ex. mellan
Alaska och Afrika. Sahara utgor en betydande eko-
logisk barridr, men strackan frén stra Kanada och
Gronland dver Atlanten till Europa & sannolikt en
annu stérre utmaning. Flyttningsmonstret frén ostra
Nordamerikaér till sinahuvuddrag ként, men detal-
jernakring exakt hur langt osterut som flyttningen
Over Atlanten borjar ochdlutar & inteklarlagd. Vi har
darfor studerat de nordamerikanskastenskvéttornas
(rasen leucorhoa) upptradande pa Helgoland i syd-
OstraNordsjon, och funnit att detta & den dstligaste
lokal dér dessa stenskvéttor regelbundet rastar i
storre antal (Figur 1).

60

Metoder

Under bade var- och hoststréacket aren 1998-2002
fangades 2205 stenskvéttor med hjédlp av slagfallor
som betats med mjolmaskar. De flestamérktes med
en kombination av tre eller fyrafargringar for att vi
skulle kunnabestéammahur |ange enskildaindivider
stannade. Vinglangden méttes for att skilja rasen
leucorhoa frén rasen oenanthe.

Vinglangden hos nominatrasen oenanthe & 90—
97 mm (honor) och 93-102 mm (hanar) medan den
hos de faglar av rasen leucorhoa som héckar pa
Island och Gronland samt i norddstra K anada dr 96—
105 mm (honor) och99-110 mm (hanar). Allaféglar
som inte hade vinglangder inom Gverlappningsom-
radet fordestill respektive ras. Under hostflyttning-
en var det ett mindre antal f&glar som kunde rasbe-
stdmmas eftersom konet inte kan bestémmas for
ungfaglarna. Dessa rasbestdmdes darfor bara om
deras vingar var kortare &n 96 mm (oenanthe) eller
langre an 102 mm (leucorhoa).

For att beskriva stenskvéttans sdsongsupptradan-
de paHelgoland anvande vi fagel stationens databas
som innehdller alla faltobservationer och al ring-
markning. Vi utnyttjade det maximala antal faglar
som registrerats under varje femdagarsperiod och
beraknade medelvardet for varje sadan period Gver
&ren 1998-2002. Med hjélp av procentfordelning
for de tvaraserna och de obestamda f&glarna bland
deringmérktaféglarnaextrapoleradevi deras ande-
lar av totalmaterialet. Dérefter berdknades median-
datum for de tre kategorierna.

Avflyttningsriktningen fran Helgoland bestam-
des med hjalp av faglar som forsdgs med ljusampul -
ler (Figur 2), slépptesi morker och foljdesi kikare.
Féglar somfangatsunder dagen ochrasbestamtsfick
sittai en bur frén en timmefore solnedgangen for att
samlainformation som debehdvdefor att bestémma
sin flyttriktning. Nér det var helt morkt aktiverades
ljusampullen och fageln kastades upp i luften. Fag-
larnakundefdljas 700-1000 meter. Utdver flyttrikt-
ningen (ndrmaste fem grader med kompass) regist-
rerades molnighet, vindriktning och vindstyrka.

Rastningens fenol ogi

P4 Helogland passerar stenskvéttor fran slutet av
mars till borjan av juni och fran slutet av juli till
borjan av november (Figur 3). Bada raserna fore-
kommer samtidigt under storredelen av sésongerna.
Pavarenflyttar faglar av rasenleucorhoatidigarean
de av rasen oenanthe (mediandatum 2 maj resp. 7
maj; Tabell 1). Det géller bade honor och hanar. Pa



hosten & ordningen den omvanda, 31 augusti for
oenanthe och 11 september for leucorhoa. Pagrund
av 1&g fangstaktivitet i borjan av varen och slutet av
hosten &r skillnadernai verkligheten troligen storre.

Avflyttning pa varen

Vid utsldppen med ljusampuller var det samma
andel av experimentfaglarna som strackte ivag av
bada raserna (11 av 14 leucorhoa och 24 av 40
oenanthe). V &dret paverkade avflyttningen. Nar det
var klart gav sig 75% av f&glarnaivag (av 36 indivi-
der) medanbara44% av 18féglar gav sigivag nér det
var mulet eller nastan mulet. Vid vindstyrka pa 1-3
Beaufort gav sig61%av 41 faglarivag, vid4 Bftdla
av &tta, vid 5 Bft tvdav fem, men vid ett annalkande
askvéder baraen av fem.

De flestafaglar av rasen oenanthe strackte ivag i
en riktning mellan nordost och ost (Figur 4) medan
de av rasen leucorhoa férsvann i riktningar mellan
norr och sydvast. De forra visade en signifikant
riktningskoncentration medan de senare inte gjorde
det. Skillnaden mellan raserna var déremot signifi-
kant trots att riktningarna éverlappade.

Diskussion

Till skillnad fréan Helgoland och Nordsjons kuster i
Belgien, Nederldnderna och Tyskland pétraffas
mycket f&langvingade stenskvéttor langstyska Os-
tergokusten och i tyska inlandet. Detta visar att
sydostraNordsjon pavaren ar den Ostligaste kanten
av flyttvagen for leuorhoa innan faglarna vaxlar

riktning mot nordvast for att flyga dver Atlanten till
Island och Gronland. Enstaka faglar kan dock fort-
séttanorrut till sodraNorgeinnan de ger sig ut dver
Atlanten, vilket ocksd bestyrks av varfynd till havs
mellan Norge och Gronland. Det & dock troligt att
majoriteten av leucorhoa-stenskvéttorna lamnar
Europasoder om Helgoland och flyger viadebrittis-
ka 6arna. Observationer till havs visar ocksa att det
forekommer direktaflygningar frén I beriskahalvon
till Gronland. Av rasen oenanthevar det en hog andel
som visade nordlig eller nordvastlig riktning i ut-
sl8ppsexperimenten. Dettaantyder att en stor del av
Helgolandsfaglarna av dennaras hackar i Norge.

| Figur 5 ges en jamférelse med lokaler Gster om
Helgoland. Vid Rybachy var 41% av 21 honor lang-
vingade (>97 mm), men ingen av 25 hanar hade
langre vinge &n 102 mm. Detta tyder pd att de
langvingade faglarna p& denna loka har ostligt,
troligen sibiriskt ursprung. Av 699 stenskvéttor som
maéitts vid Rybachy hade ingen en vinglangd over
104 mm, nagot som ar vanligt pa Helgoland.

Aven pa hosten & det ytterst séllsynt att patréffa
langvingade stenskvéttor i Tysklandsinland. Troli-
gen & det sA att det & ankomsten till Europas kust
efter det att dekorsat Atlanten som utl dser vaxlingen
av flyttriktningen mot sbder—sydvast vid dennaars-
tid. Vara rasbestdmningar och utsl &ppsexperiment
paHelgolandi kombination med prakti skt taget total
frénvaro av faglar som kan tillhGra rasen leucorhoa
Oster om Helgoland visar att dstgransen for regel-
bunden och frekvent rastning av dennaras ligger i
syddstra Nordsjon.
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