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The spring migration of two Bar-tailed Godwit Limosa lapponica

populationsin Sweden

MARTIN GREEN, SVEN BLOMQVIST & AKE LINDSTROM

The regional distribution and timing of spring passage of
the Bar-tailed Godwit Limosa lapponica in Sweden is
reported (160,300 observed birds in 1976-1995). Birds
were observed in most provinces, with the highest con-
centrations in southernmost Sweden. Timing of passage
was bimodal, with distinct peaksin the middle and end of
May, suggesting that two separate popul ationsarepassing.
The peak in mid-May probably refers to the European
population wintering in north-western Europe and bound
for breeding areasin Scandinavia, Finland and westernmost
Russia. The later peak most likely represents the Afro-
Siberian population, on passage from West Africa to
northern Siberia. The European birds were recorded over
most of Sweden, whereas the Afro-Siberian birds were
concentrated to the southern part. More European than

Abstract

Afro-Siberian birds were seen, even though the European
population is considerably smaller. Presumably, a higher
proportion of European than of Afro-Siberian birds stops
insouthern Sweden. Thetime pattern of Bar-tailed Godwit
migration is compared with the passage of other arctic
migrants previously reported.
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Introduction

Several wader species migrating along the East
Atlantic Flyway gather inthe Wadden Seaareafor a
long, final spring staging, before departing for the
breeding areasin northern Europe and Russia (Smit
& Wolff 1983, Piersmaet al. 1987, Smit & Piersma
1989, Meltofteetal. 1994). Whenleaving theWadden
Sea, their migration routes fan out in directions
between north and east. By its size and geographic
position on the Scandinavian Peninsula, extending
from 55° N to 69° N, Sweden offers good oppor-
tunitiesfor studies of latitudinally related migration
patterns of this contingent of birds in Northwest
Europe(Blomgvist & Lindstrom 1992, 1995). There
arenomajor stagingareasfor springmigratingarctic
waders within Sweden, but vast numbers can be
expected to pass. A well developed system of
organised bird reporting in Sweden, based on local
andregional ornithol ogical societies,incombination

with a network of bird observatories where regular
observationsarerecorded, further favoursstudies of
the large-scale geographical patterns (Blomqvist &
Lindstrom 1996).

So far, the spring occurrence in Sweden of four
arctic breeding wader species has been presented:
RedKnot Calidriscanutus(Blomagvist & Lindstrom
1992), Sanderling C. alba, Little Stint C. minutaand
Curlew Sandpiper C. ferruginea (Blomqvist &
Lindstrom 1995). Here we describe the spring
migration of another northern breeding wader, the
Bar-tailed Godwit Limosa lapponica. Our study is
based on an extensive set of recordsfrom thewhole
of Sweden, including a long-term series of obser-
vations from a single site (Ottenby), starting in the
early 1950s. Thegeographical patternandthetiming
of the spring passage over Sweden are described and
comparedwith Bar-tailed Godwit recordsfrom other
areas aong the Flyway. We al so compare the spring
migration of the Bar-tailed Godwit with that of the



arcticwader speciespreviously analysed (Blomqvist
& Lindstrém 1992, 1995).

Distribution and migration of the species

At least two populations of the Bar-tailed Godwit
migratethroughWest Europe (Prokosch 1988, Drent
& Piersma 1990). Recently, the two populations
have been given subspecies status, based on acom-
bination of differences in breeding and wintering
distribution, and morphological characters (Engel-
moer & Roselaar 1998). The European populationlL.
. lapponica of about 125,000 birds, winters chiefly
around the North Sea (Smit & Piersma1989). Most
of this population gathers in the Wadden Sea from
Marchtomid-May for spring staging (e.g., Prokosch
1988, Mdltofe et al. 1994, Salvig et al. 1994a,
Scheiffarth 2001), prior to an assumed non-stop
flight to breeding areas in northern Europe (Figure
1). A minor part of this population, still severa
thousand strong, uses staging areas in Denmark
which are closer to Sweden (Meltofte 1993). The
breeding range stretches from the northern part of
Fennoscandia (Norway, Sweden and Finland), east-
ward to the White Sea area, in northwestern Russia
(Figure 1). The highest abundance of breeding birds
is probably found in the eastern parts of the range
(Cramp & Simmons 1983).

The Afro-Siberian population L. |. taymyrensis
comprised about 700,000 birds in the early 1980s
(Smit & Piersma 1989), but today fewer seem to

winter in West Africa, mainly onthe Banc d’ Arguin
in Mauritania (Trotignon et al. 1980, Gowthorpe et
al. 1996, Hagemeijer et a. 2000), and in the Arqui-
pélago dos Bijagdsin Guinea-Bissau (Zwarts 1988,
Salvig et al. 1994b, Frikke et al. 2002). These birds
leavetheir African wintering groundsinlateApril to
early May. After adirect flight to the Wadden Sea,
they spendabout amonthinthisarea, beforedeparting
in late May and early June (Drent & Piersma 1990,
Piersma & Jukema 1990), on an assumed direct
flight to the breeding areas in western and central
arctic/subarctic Siberia (Figure 1). During the later
phaseof the spring staging, thebirdsgradually move
towards the north-eastern Wadden Sea, and also to
some sites outside the Wadden Sea, primarily in
Denmark (Meltofte 1993, Greenet al. 20023, cf. also
Piersmaet al. 1994). Thebreeding distribution of the
Afro-Siberian population is poorly known, and its
trueextension may differ somewhat fromthat shown
in Figure 1. The main breeding area is situated
between the peninsulas of Yamal and Taimyr, but
whether it is continuous or digunct (as shown in
Figure 1) is not clear.

Both populations of Bar-tailed Godwit follow the
east North Atlantic coast, turn northeastward at the
Wadden Sea, pass Scandinavia and the Baltic Sea,
and then head for the northern arctic/subarctic
breedingareas(Glutzetal. 1977, Cramp & Simmons
1983). Some thousand pairs breed in northern
Fennoscandia, with themajority (1 300 pairs) found
inNorway (Mjelstad & Segersdal 1986) and Finland
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Figure 1. Breeding areas of the European
Bar-tailed Godwit Limosa |. lapponica po-
pulation (hatched) and the Afro-Siberian
Bar-tailed Godwit Limosa |. taymyrensis
population (black). Also shown arethewin-
tering area of the European population in

Western Europe (hatched), which isused as
staging areaby both groups, and theAfrican
wintering areasof theAfro-Siberian popula-
tion (black) in Mauritania (Banc d’ Arguin)

and Guinea-Bissau (Arquipélago dos Bi-
jagos) (sources: Dementev & Gladkov 1969,
Glutz et a. 1977, Cramp & Simons 1983,
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Sweden normally holds only 5-25 pairs, in some
years maybe up to 100 pairs (Svensson et al. 1999).
TheBar-tailed Godwit isaregular spring migrantin
Sweden, recorded annually in April to June (SOF
2002).

Material

Data collection

Our data cover the whole of Sweden, and originate
from three main sources: (1) repliesto inquires sent
totheregional (provincial/county) report committees
of the Swedish Ornithological Society, (2) direct
communication with certain observers or obser-
vatories, and (3) literature searches, mainly in local
bulletins. Observationsfromthetimeperiod 1March
to 20 Junewereincluded intheanalysis. The bulk of
the material isfrom thetime period 19761995, but
some records from the period before 1976 and from
the year 1996 are also included. From the
southernmost provinceof Sweden, Skéane, dataupto
1999 are included.

Replieswerereceived from all 30 regional report
committeesin Sweden (Figure2). Thesecommittees
compile records reported voluntarily by ornitho-
logists. Spring observationsof theBar-tailed Godwit
were reported to most of the regional committees,
with a few exceptions (north Halland, Oland, Got-
land). In the province of Bohuslén records were not
collected during 1993-1995 and inV asterbotten not
before 1990. ReportsfromtheOttenby Bird Observa-
tory (Figure 2) on Oland, a major observation site
for waders, were available for all years. From the
West Coast (N. Halland), observationswereavailable
from two bird observatories (at Getteron and Ni-
dingen), and from Gotland and V asterbotten large
flocks and migration count datawere also reported.
Hence, for the main time period studied (1976—
1995), we believe thatthe data set eval uated reflects
fairly well the spring occurrence pattern of the Bar-
tailed Godwit in Sweden. Futhermore, the obser-
vation series of 45 years (1951-1995) from one
singlesite, the Ottenby Bird Observatory, offered an
opportunity to analyse along-term trend.

In order to avoid double counts of birds within a
province/county, and particularly within a single
locality, al recordswere carefully assessed. Hence,
reported figures represent the minimum number of
birds observed. Birds staying for longer periodsat a
stopover site were entered with the first date of
observation. All figures mentioned refer to the total

Norrland Norrbotten

Visterbotten

Hérjedalen Angermanland

Svealand

Stockholm

Dalsland =T/ I 3 -
Bohuslan 75 ! ™ [ )
Gétaland \'\_ ./ § Gotland
Halland v %ﬁland
Ottenby
Skane Blekinge

Figure 2. Map of Sweden and the different provinces/coun-
ties. Provinces/county mentioned in the text are named. The
three large regions Gétaland, Svealand and Norrland are
separated by thick broken lines.

Kartadver Sverige med de olika rapportomradena. Onmraden
och regioner som omnamnsi texten anges med namn.

number of birdsobserved during an approximate 20-
year period, unless otherwise stated.

Results

The present analysis is based on spring records of
160,300 Bar-tailed Godwits observed in Sweden
(Figures 3 and 4). Two thirds (67%) of al reported
birds were seen on the ground at stopover sites,
whileonethird (33%) wasobserved duringmigratory
flight.

Yearly totals varied greatly, from a few 1000
individualsup to morethan 10,000 birds. Therefore,
no effort was madeto analyse year-to-year variation
in the reported total number of birds in the whole
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country. At Ottenby, the only site with along-term
series record, annual numbers varied between a
handful up to 1800 birds. However, a correlation
analysis of the time series of 1951-1995, reveaed
no significant temporal trend (Spearman’s rank
correlation, r; = 0.06, n = 45, p = 0.70).

Regional differencesin bird numbers

Spring observations of the Bar-tailed Godwit were
reported from all regional committees, except
Dalsland and Hérjedalen, both situated inland in
western Sweden (Figure 3). Most (81%) birdswere
observed in the southernmost part of the country,
mainly aong the coasts from Halland to Gotland. A
major part of these observations were from the
provincesof Skane(30%), Oland (21%) and Halland
(20%). Bar-tailed Godwitswerereported frominland
areasof south Swedeninmost years, but thenumbers
were usually low, with maximum counts of up to a
few hundred birds. About 3% of the grand national
total, or up to 500 birds per year, werereported from
the area of large lakes in south central Sweden (in
Varmland and Nérke). In the county of Stockholm,
at the east coast, migration of Bar-tailed Godwits
was observed yearly, usually with a few hundred
birds, butin someyearsseveral thousands. Inall, ten
percent of the grand national total was recorded in
thecounty of Stockholm. Thecoastal areasof northern

Den geografiska fordelningen av det totala an-
talet rapporterade myrspovar under varen i
Sverige, (n = 160.300), férdelat pa rastande
faglar (a) och stréackande faglar (b).

Sweden (Angermanland, Norrbotten and Véaster-
botten) contributed 3% of the total national sum.
Some differences were found between the geo-
graphical distributionsof birdsrecorded at stopovers
and birdsseen on activemigration (inflight) (Figure
3). Large numbers of birds (>1000) on the ground
were recorded only in the five southernmost coastal
provinces (Figure 5). Among these, Skane was the
only provinceregularly holding large spring staging
numbers. A few hundred birds were present at any
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Figure 4. Number of Bar-tailed Godwit Limosa lapponica
recorded in Sweden per three-day period, from 1 March—20
June. Median datefor thegrandtotal is17 May (n=160,300).
Tidsmonster for rapporterademyrspovar under vareni Sverige.
Mediandatum for hela materialet & 17 maj (n = 160.300).



0001 X 4e/bgs spueysgns 5.: v 001 X 4e/6g} apueydess jepuy 0001 X Jejbks apueyoens [ejuy
0004 X spaiq BunesBjw jo “oN 001 X Spaiq BunesBiw jo "oN 0001 X Spa1q BuneiBiur jo "oN
S o 0 9 o~ NOW O N - © ot ™ N

e

3 3
m l: m
5068 8 == 50882 &
4 - &
g X m. o
geiel g [esl-el § £
0 o -
= m hy =8
3 3 £ 3 35
vos-8z o =5 [4'06-82 2 o Q
- w 5 [ e @ - (C]
e P 33 —= e
_ > O A (i} 0w
S o rsi-gh § 5 w m qreL-cl 3 £38=
= 8 c S r 1< 3T
0 c 2 c o £ o SN
£ £5¢c . = 12

c

Vel

© o -
001 X sejbg; apuejses jeyuy
001 X s19aodols je spdiq Jo "ON

o~ -
001 X JejBgy apuelsed [euy

m , 00} X S19A0d03S Je SpUIq JO "ON

0001 X se1bgy apuelses [eauy
0004 X s1aAaodols je spaiq Jo ‘ON

j
0

5. K

3E 82 ,

a® E& 001 X 481684 SpuBYIR.AS [EIUY

.m S =23 001 X Jejbg; apuexdess jejuy 0001 X 4816 apueyoRASs [ejuy 001 X spuiq BupesBiw jo 'oN

- T 2 S 001 X spaiq BuneaBiw jo ‘oN 0001 X spiq Buesbiw jo ‘oN I¥¢2 woww

© C = X @ © <« «

n 3 [T}

.m (] g"m .
tag 2 $'0£-82
nx =0 50692

[ R

v 0€-82

48 600

I v'Si-€l

Skane

n
Three-day period / Tredagarsperiod

Norrland
Three-day period / Tredagarsperiod

West Coast

Véstkusten
8
<
]
b
Three-day period / Tredagarsperiod

© T O N -
0001 X s&[0gs spuejses jeyuy
0001 X s1aaodojs je spiiq jo "ON

o« w < o W Wt N e
001 X JeiBgy spuesses jpyuy 0001 X JefBes spuessed euy
00} X S49A0d0}S je SpaIq JO "ON 0001 X S1aa0dojs je spiiq Jo 'oN

Three-day period / Tredagarsperiod

Figure 5. Time patterns in spring occurrence of Bar-tailed Godwit Limosa lapponica in six regions of Sweden (for regional
median dates, see text).
Tidsmonster i varupptradandet av myrspov i sex olika regioner i Sverige (for mediandatum for de olika regionerna, se texten).



one time each year in Skane, with a maximum of
1200 birds, and up to afew thousand birds recorded
per season. In the other four provinces, only small
numbers made regular stopovers, whereas large
numberswere seen resting temporarily in the south-
eastern parts during periods of inclement weather
conditions (headwinds of gale forcein combination
with rain). Such situations occurred in 1976, with
about 10,500 birds at Oland 27-30 May (Breife
1976), and in 1987, with about 6500 birds at Oland
29-30 May, 4000 birds at Gotland 28-29 May, and
2000 birds in Blekinge 29-30 May (Waldenstrém
1987, Hedgren 1988).

Regular spring staging also took place in coastal
areas of the northern provinces of Angermanland,
Vasterbotten and Norrbotten (Figure 3a), where
flocks of up to some 50 Bar-tailed Godwits were
reported more or lessannually fromriver deltasand
coastal bays. Few birds were reported from inland
areas of Norrland.

Migrating birds were predominantly seen in the
southerncoastal aress, andinthecounty of Stockholm
and the province of V ésterbotten (Figures3b and 5).
However, relatively largenumberswereal sorecorded
inland, intheareaaroundthelargelakesinthesouth-
central parts of Sweden.

General time pattern

Starting in mid-March, small numbers of Bar-tailed
Godwitsturned up along the coasts of southernmost
Sweden (Figure 5). In total, 830 birds (0.5% of the
grand total) were observed in March (Figure 4),
mostly inthe provincesof Sk&neand Oland. Inthese
provinces, the numbersin March increased signifi-
cantly over the years covered (Skane: Spearman’s
rank correlation, rs=0.55, n=30years, p<0.002, for
the time period 1970-1999; Oland: r=0.79, n=26
years, p<0.0002 for the time period 1970-1995),
indicating that more birds arrived earlier in later
years. Inthe 1970s, the Bar-tailed Godwit wasarare
Marchvisitor,inthe 1980ssinglebirdswererecorded
in some years, while in the 1990s up to 100 birds
were observed annually in the province of Skane,
and 25 birds at theisland of Oland.

In April, Bar-tailed Godwits were regularly
observed in the whole southern third of Sweden
(Figure 5). In total, about 9000 birds (6% of the
grand total sum) were reported from this month
(Figure 4). The numbers were low early in the
month, and increased slowly towardsthe end. Asin
March, most Bar-tailed Godwits observed in April
(91%) were reported from coastal areas of the

southern provinces. However, small numbers of
birds were also observed in other parts of Gétaland
(Figure 5). At Ottenby, the number of Bar-tailed
Godwits observed in April increased significantly
during the period 1970-1995 (Spearman's rank
corelation, r=0.61, n=26, p<0.001). The number
of birdsobservedinthewholeof Gétaland increased
significantly in the period 1975-1995 (Spearman's
rank, r;=0.52, n = 21 years, p < 0.015).

May wasthe main migration month, with 136,000
Bar-tailed Godwitsobserved (85 % of thegrandtotal
sum). Two distinct peaks were recorded (Figure 4):
oneinthemiddleof May and oneintheend of May.
About 15,000 birds (9% of the grand total) were
reported from the first week of June, but few
thereafter. The birds observed in May fell into two
groups, the first group included all birds recorded
before 22 May, while the second group consisted of
birds recorded from 22 May onwards. Fifty-nine
percent of the Bar-tailed Godwits were categorized
into the early group, and 41% into the late group;
median date for the two groupswere 13 May and 29
May, respectively.

Regional time pattern

In order to evaluate geographical differences in
numbers and timing of the Bar-tailed Godwit in
Sweden, the country was divided into six large
regions (Figure 5). In Skane, in the far south, a
gradual build up of staging birdswas observed from
April, withapeak inmid-May (mediandate 14 M ay,
n = 44,410). However, migrating birds in Skéne
wererecordedinrel atively low numbersinApril and
the great part of May, followed by adistinct peak in
late May—early June (median date 30 May, n =
4190). In Southeast Gotaland, i.e., the provinces of
Blekinge, Oland and Gotland, a relatively small
peak was recorded in mid-May, followed by alarge
peak in the last days of May. Median date was 29
May for migratingbirds(n=11,421),and 28May for
birds at stopover (n = 37,479). A large fraction of
these birds (40%) were observed during a few
occasions when birds were grounded by inclement
weather conditions. However, excluding the latter
birdsand re-running the analysis did not change the
general patternin thisregion. The resulting median
datewas 28 May, bothfor migrating birds (n=7224)
and birds on stopover (n = 22,287).

Along the West Coast (Halland, Bohusléan) two
peakswererecorded (Figure5). However, unlikethe
pattern in Southeast Gotaland, thefirst peak in mid-
May was largest, followed by asmaller peak in late



May—early June. Only a minor difference was
recorded inthetiming of migrating birdsand birdsat
stopover (median dates 15 May, n = 14,550 and 13
May, n = 18,080, respectively).

In the inner and eastern parts of Gotaland, few
Bar-tailed Godwitswerereported (Figure5), but the
bimodal timepatternin May resembledthat foundin
other parts of southern Sweden. Median dates of
migrating birds (17 May, n = 1922) and birds at
stopover (16 May, n = 1718) were close. Also, an
earlier small peak in late April was recorded in this
area.

In contrast to Gétaland, the time pattern observed
in the northern two thirds of Sweden was unimodal
(Figure5). A single peak was recorded in mid-May,
withanidentical mediandate (13 May) for Svealand
(n=21,730) and Norrland (n = 4810), for migrating
birds aswell asfor birds at stopover.

Discussion

Seasonal timing

The two distinct peaksin the time pattern of spring
migrating Bar-tailed Godwits recorded in Sweden
(Figure 4) seem to reflect the passage of two diffe-
rent populations. The first peak, in the middle of
May, coincides in time with the departure of the
European Godwits from the Wadden Sea (Prokosch
1988, Drent & Piersma 1990, Meltofte 1993, Salvig
etal. 1994a), aswell asrecordsof first arrival dateat
the breeding groundsin the White Seaarea (median
date 17 May, range 8-22 May), and from the penin-
sulaof Varanger (median 20 May, range 13-30 M ay)
in northeastern Norway (Glutz et a. 1977). How-
ever, a single note from the Varanger area states a
somewhat earlier (11 May) date (Frantzen et al.
1991), asdo records (median 6 May, n=18) fromthe
county of Troms, farther westward in north Norway
(Barrett 2002).

The second peak, in the last days of May and the
first days of June (Figure 4), coincides in time with
the departure of Afro-Siberian Bar-tailed Godwits
from the Wadden Sea (Prokosch 1988, Drent &
Piersma 1990, Piersma & Jukema 1990, Meltofte
1993). Likewise, arecorded median passage date of
1 June (in 2000) for 21 radio-tracked Afro-Siberian
birds over south Sweden coincidesin time (Green et
al. 2002a). The passage of the Afro-Siberian
population through western Siberia is reported to
take place in late May to early June (Glutz et al.
1977). Arrivals in Taimyr have been recorded from
theend of May until the end of June, with amajority

in June (Dementev & Gladkov 1969, Glutz et al.
1977).

Different migration strategiesof thetwo populations

At least 75% of all Bar-tailed Godwits migrating
through Europe are Afro-Siberian birds, whereas
<25% areheading for the European breeding grounds
(Smit & Piersma 1989, Drent & Piersma 1990).
However, in Sweden, the highest numbers of Bar-
tailed Godwit were recorded for the mid-May peak
(Figure4), which containsover 50% of the observed
birdsand most likely represents European breeders.
The comparatively low proportion of Afro-Siberian
birdsin Sweden may be dueto few of them actually
passing Sweden during migration. However, this
seems unlikely, since the Afro-Siberian birds are
known to spring stage in the Wadden Sea (Prokosch
1988, Drent & Piersma 1990, Piersma & Jukema
1990), making them more or less bound to pass
Swedenontheir flight towardsthe Siberian breeding
areas(Greenetal. 2002a). Inaradio-telemetry study
of Afro-Siberian birds in 1999-2001, 38 out of 66
marked individuals (58%) were recorded to pass a
narrow corridor (75 km wide) over southernmost
Sweden (Green2003). Inaddition, wehavefound no
indicationthat Afro-Siberian Godwitsmigratealong
the south and east coast of the Baltic (Tomiatojc
1976, Klafs & Stibs 1987, Leibak et al. 1994). We
conclude that most of the Afro-Siberian birds are
likely to pass Sweden on their way to the breeding
grounds. This passage may be difficult to observe,
because most birds fly at high altitude and during
night.

Inessence, mostAfro-Siberian Bar-tailed Godwits
passing Sweden in spring seem to conduct the final
part of their migration in long, non-stop flights at
high altitudes, while a higher proportion of the
European breedersuseamixed strategy, with shorter
flights coupled to brief stops at several sites along
theroutes. If so, more European birdsarelikely tobe
encountered during the short time stopovers, and
when flying at low altitude, while Afro-Siberian
birds usually pass over, beyond the limit of
conventional observation methods. Also, this
dichotomy in migration pattern is corroborated by
dataon departure fuel loads of Bar-tailed Godwit at
the Wadden Sea, where Afro-Siberian birds put on
morefuel than the European birds(Drent & Piersma
1990, Scheiffarth et al. 2002).



Different routes

Bar-tailed Godwits were reported from almost all
provinces of Sweden; by far the largest numbers
were, however, recorded in the southern part of the
country (Figure 3). This might partly be due to
regional differencesinthe number of active ornitho-
logists, but certainly alsoreflectstruedifferences. In
someareasof central (eastern Svealand) and northern
Sweden (Vé&sterbotten), themain migration sitesare
well covered, but the numbers of birds observed are
neverthel esscomparatively low. Also, obviousdiffer-
ences in the time pattern were found in different
parts of the country (Figure 5), which cannot be

Figure 6. Suggested spring migration routes of the European
Bar-tailed Godwit Limosa |. lapponica (between dashed ar-
rows) and the Afro-Siberian Bar-tailed Godwit Limosa .
taymyrensis (between solid arrows) over Sweden.
Varflyttningsrutter for europeiska myrspovar (mellan streck-
ade pilar) och afro-sibiriska myrspovar (mellan heldragna
pilar) 6ver Sverige.

explained by different observer intensity. Distinctly
bimodal peaks were found in Gétaland, whereasin
Svealand and Norrland one single large peak was
recorded.

Thisregional difference in time pattern suggests
that the two populations of Bar-tailed Godwit
observedin Swedenfollow different migrationroutes
(Figure 6). The mid-May peak was recorded in all
six regions (Figure 5). In Skane, at the West Coast,
inInner Gotaland, Svealand and Norrland this peak
was relatively large, suggesting that the European
population is a large fraction of the birds passing
theseareas. Incontrast, theend-of-May peak (Figure
4) was found primarily in Skéne and Southeast
Gotaland; with the West Coast and Inner Gétaland
forming a transition area (Figure 5). Hence, the
Afro-Siberianpopul ation of Bar-tailed Godwit seems
primarily to cross Sweden in the south and south-
eastern part of the country.

Theoutlined route patterns of Bar-tailed Godwits
over Sweden (Figure6) aresimilar to theonesof the
RedKnot (Blomgvist & Lindstrom 1992). However,
incontrast to the Godwitsflying up along Swedento
breeding areas in northwestern Europe, the Knots
following this route are heading for transit staging
areas in Finnmark, north Norway (Strann 1990,
1992, Blomgvist 1991), before entering anon-stop,
transoceanic flight to the Nearctic (Davidson et a.
1986, Uttley et al. 1987). As to the Siberian route
(Figure7),theBar-tailed Godwit (Greenetal. 2002a)

Figure7. Spring migration routesfrom the Wadden Seato the
breeding areas, along constant compass (rhumb line) courses
for the European Bar-tailed Godwit Limosa |. lapponica
(between dotted arrows) and the Afro-Siberian Bar-tailed
Godwit Limosa |. taymyrensis (solid arrow). Map projection:
Mercator.

Varflyttningsrutter med konstant kompasskursfor europeiska
(mellan prickadepilar) och afro-sibiriskamyrspovar (heldra-
gen pil) fran Vadehavet till hackningsomradena.



as well as the Red Knot (Gudmundsson 1994)
recordedin Sweden seemtofollow constant compass
(rhumbline) courses, muchlikearctic geesebreeding
in Russia (Green 1998, Green et al. 2002b).

Early arrival

At the earliest, European Bar-tailed Godwits arrive
at their breeding grounds in mid-May (Glutz et a.
1977). This coincides in time with mean day
temperatures above the freezing point in northern
Scandinavia and the White Sea area (Gray 1996,
SMHI 2001). However, some birds have been
observedto passsouth Sweden already inMarchand
April (Figures4 and 5), which iswhen the breeding
areas are till inhospitable. Birds stopping over in
early spring seemto stay for afew daysonly, and are
often seen foraging (Green 1999). Also, up to a
couple of hundred Bar-tailed Godwits per spring
havebeen observed overflying, suggesting that these
birdsareontheir way tointermediate stopover areas
further north and east. Although the overall numbers
observed duringMarchandA pril werecomparatively
small (about 6% of thegrandtotal ), the magnitude of
this early occurrenceis surprising, considering that
no major staging area is known between south
Sweden and the breeding grounds. Theseearly birds
most likely belong to the European population, as
the Afro-Siberian birds remain in West Africa until
lateApril—early May (Drent & Piersma1990, Piersma
& Jukema 1990). The early occurrence of birdsin
Sweden might reflect an alternative migration
strategy withinthe European population, in addition
to the strategy followed by most European Bar-
tailed Godwits, fuelling in the Wadden Sea and a
direct flight to the breeding areas.

Dividing the migratory journey into several short
flight steps, withrelatively small fuel loads, reduces
the overall cost of migration, compared with along
non-stop flight, carried out on one large fuel load
(Alerstam 1979, Piersma1987). Theformer strategy
will be beneficial if it ispossibleto refuel along the
route. Furthermore, birds which can minimize the
remaining distance to the breeding area early in the
season, will probably arrive early when weather
conditions permit, and therefore, will have first
access to the best nesting territories (Alerstam &
Hogstedt 1980). Early, but not too early, arrival to
the breeding grounds has been claimed to favour the
evolutionary fitness among competing birds (e.g.,
Priceet a. 1988, Kokko 1999). Thefinding of small
flocks of staging Bar-tailed Godwitsal ong the coast
of the Gulf of Bothnia, suggests that there may be

other, yet undiscovered, small scale stopover sites,
permitting migration by short steps up aong the
Flyway.

A selective advantage of early arrival in springis
challenging, considering the recent increase, most
marked inthe 1990s, in the observed number of Bar-
tailed Godwits in south Sweden during March and
April. Even though the number of birdsinvolvedis
low, thereisamarked change from earlier decades.
Thisincreasein the number of early birds coincides
with warm winters in the North Atlantic Region
(Hurrell 1995), which may have promoted the early
arrival of Bar-tailed Godwit in Sweden.

An advancement in the spring arrival of the
European Bar-tailed Godwit has been previously
reported from Tipperne, in the Danish part of the
Wadden Sea, for the period 1920s-1980s (M eltofte
1987). In Britain, wherealargefraction of the Euro-
pean Bar-tailed Godwits overwinter (Prater 1981,
Evans 1986, Atkinson 1996), a reported trend of
more birds found farther north and east in 1995/96
compared with 1969/70, was attributed to warmer
winter climate (Austin et al. 2000).

Comparison with other species

In Sweden, the Bar-tailed Godwit is the most
numerous spring migrating arctic-breeding wader,
with 160,300 birds reported. During roughly the
same period of years, 55,000 Red Knots, 2 000
Sanderlings, 2 000 Little Stints and 700 Curlew
Sandpiperswererecorded (Blomqvist & Lindstrom
1992, 1995). The Bar-tailed Godwit and the Red
Knot have indeed larger populations than the other
species, but there are aso differences in migration
routes. At least the Curlew Sandpiper and the Little
Stint use continental migration flyways in spring,
crossing the Mediterranean basin and the Middle
East, reducing thenumbersactually passing Sweden
(Blomgvist & Lindstrém 1995). Theoverall number
of Sanderlings staging in the Wadden Sea, and
migrating towards breeding areas in arctic Russia,
hasbeen estimated to some 50,000 birds(Meltofteet
al. 1994), compared to several hundred thousands of
Red Knots and Bar-tailed Godwits migrating the
same way. Large birds like Godwits are also more
conspicuous, and therefore easier to recognise, in
particular if they gather in large flocks. The many
recordsof Bar-tailed Godwitsobservedinmigratory
flight are in agreement with this notion (Figures 3b
and4). Incontrast, nearly al observationsin Sweden
of the smaller wader species were birds on the
ground (Blomgvist & Lindstrém 1995).



Themid-May peak of Bar-tailed Godwitsrecorded
in Swedenwasearlier than the corresponding spring
peaks of the other arctic-breeding waders analysed
(Blomqvist& Lindstrém 1992, 1995). Thisprobably
reflects differencesin the onset of the phenological
spring in the breeding areas. However, themid-May
peak coincides well in time with the small peak of
the Nearctic breeding Red Knots C. c. islandica
passing Sweden, en route for staging areasin north
Norway (Blomgvist & Lindstrom 1992). Infact, the
latter staging sites are not far from the Norwegian
breeding areas of the European Bar-tailed Godwits.
Except for asmall number of theL ittleStints(Hildén

breeding areas of the other waders are situated
farther east, where spring islater (Grey 1996).

The end-of-May peak of Bar-tailed Godwits in
Sweden coincideswiththespring pesk of Sanderlings
and Curlew Sandpipers (Blomgvist & Lindstrém
1995), which breed in the same region as the Afro-
SiberianBar-tailed Godwits. TheLittleStintsmigrate
earlier than the Sanderlings and the Curlew Sand-
pipers (Blomqvist & Lindstrom 1995), as can be
expected for a species breeding in large number on
the tundra between the White Sea and Taimyr
(Morozov 1998). The Siberian Red Knot isthe last
wader to pass Sweden in spring (cf., Blomgvist &
Lindstrém 1992), about aweek after thelate peak of
Bar-tailed Godwits. Even though both Red Knots
and Bar-tailed Godwits breed on Taimyr, the Knots
breeds farther north on the peninsula, while the
Godwits are mainly found in the zone where tundra
meetstaiga(Dementev & Gladkov 1969, Rogacheva
1992, Lappo 1998).

To sum up, there is a similarity in the migration
pattern of the arctic/subarctic wader populations
passing Sweden in spring, suggesting natural
selection pressuresin common. Except for Nearctic
Red Knots, which are heading for transit staging
areas in north Norway, the timing and migration
dynamicsof thearctic wadersstudied appear to have
evolved in relation to two critical factors in the
Palaearctic breeding areas: (i) the timing of the
phenological spring, and (ii) their geographical
position in relation to staging opportunities along
the East Atlantic Flyway.
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Sammanfattning

Varflyttningen hos tva populationer av myrspov
Limosa lapponica dver Sverige

Varje vé&r samlas stora méangder arktiska vadare i
Vadehavet (Nederlanderna, Tyskland, Danmark) for
att bygga upp sinafett- och proteinforréd infor den
avsl utandeflyttningen mot hackningsomrédet. Dessa
faglar ger sig darefter av pd en i manga fall flera
hundra mil lang direktflygning upp till arktiska
trakter. N&r vadarna ger sig av fran Vadehavet gar
flyttningsvégarna i alménhet i riktningar mellan
norr och dster mot Norra ishavets tundraomraden.
Dettagor Sverige, somden storaflygvégen passerar,
val lampat for studier av flyttningens tidsméassiga
och geografiska forlopp. | tva tidigare artiklar har
varupptradandet av négraarktiskavadararter i Sverige
behandlats, namligen kustsndppa Calidris canutus,
respektivesandl dpareC. alba, smasngppaC. minuta
och spovsnédppa C. ferruginea (Blomqvist & Lind-
strom 1992, 1995). | den hér artikeln fortsétter vi
denna serie av presentationer med att redovisa var-
upptrédandet av myrspov Limosa lapponica i
Sverige.

Myr spovens utbredning och flyttning

Tva populationer av myrspov férekommer regel-
bundet i Europa (Prokosch 1988, Drent & Piersma
1990). Delsden europei ska popul ationen som héack-
ar i ett balte fran norra Skandinavien osterut till
Vitahavsomrédet i nordvastra Ryssland, och dels
den afro-sibiriska popul ationen med héckningsom-
radelangre osterut, troligen med tyngdpunkt mellan
halvdarna Yamal och Taimyr i Sibirien (Figurl).
Den europeiska populationen dvervintrar i huvud-
sak pa Brittiska Garna och kring Nordsion, medan
afro-sibiriskafaglar vervintrar i Vastafrika, framst
i Mauretanien och Guinea-Bissau (Figur 1). De
europeiska myrspovarna samlas for varrastning i
Vadehavet under mars—april, innan de i mitten av
maj ger sig av mot hackningsomradena. Fleratusen
europeiska myrspovar |angtidsrastar aven i andra
delar av Danmark (Meltofte 1993). Afro-sibiriska
myrspovar |amnar V astafrikai manadsskiftet april—
maj for endirektflygningtill Vadehavet. Sedan spen-
derar deungefar enmanad i V &steuropainnan deger
sig av mot Sibirien i slutet av maj — bérjan av juni.

Den afro-si biriskapopul ationen hyser flest faglar,
narmare 700.000 i slutet av 1980-talet, men idag
troligen farre &n s3. Det totala antalet europeiska
myrspovar & ca 125.000. Béda populationernas



flyttningsvagar foljer i stort den atlantiskaostkusten
upp till Vadehavets Ostra del for att dérefter vika av
nordostvart Gver Sverige mot hackningsomradena
norréver. Myrspoven upptréder regelbundeti Sverige
under april-maj i varierandeantal (SOF 2002). Stora
rastplatser saknas, menregel bundenrastningi mindre
skala férekommer i Skéne (Green 1999). Ett fatal
par héckar i landetsnordligastedel ar, troligenungefar
5-25 par arligen, under vissa ar kanske sa manga
som 100 par (Svensson et al. 1999).

| denna uppsats beskriver och analyserar vi myr-
spovens varflyttning Gver Sverige, baserat pa
observationer fran lokal arapportkommittéer, fagel-
stationer och enskilda observatorer.

Material och metoder

Insamling av data

Véra data harstammar framfor allt fran svar pa
forfrégningar hos landets 30 regional arapportkom-
mittéer (rrk), men ocksafran direkta kontakter med
vissa observatorer och fagelstationer, samt littera-
tursdkning i nationella och regionala tidskrifter.
Observationer till och med 1995 har tagits med (for
nagra omraden dven 1996, och for Skanes del har
uppgifter till och med 1999 inkluderats).

Vi har erhdllit uppgifter franlandetsallarrk (Figur
2). Varobservationer av myrspov har varit foremal
for systematisk rrk-registrering, forutomi vissakust-
trakter: norraHalland, Oland och Gotland, Bohusl&n
under dren 1993-1995, samt i Véasterbotten fore
1990. Vad géller Oland har vi erhallit uppgifter fran
Ottenby (Ottenby fagelstations dagbok), en plats
som normalt st&r for en stor del av de 6landska
vadarobservationerna. Fran norraHalland har vi fatt
uppgifter fran fagelstationerna pa Getteron och
Nidingen. Dessutom har spontan rapportering av
storre ansamlingar och stracksiffror frén Oland,
GotlandochV asterbotten forekommit. Sammantaget
tror vi dérmed att en Gvervégandedel av dei Sverige
gjorda varobservationerna av myrspov kommit till
var kannedom.

Observationer frén 1 marstill och med 20 juni har
raknats som vérstrackande myrspovar. For faglar
som stannat pa rastplatser mer @n en dag har vi
anvant forsta rapporterade datum. Uppgifter fran
alatillgangliga & har réknats samman och total-
summor for olika perioder, rapportomréden, stérre
regioner och landet som helhet har ber&knats som
summan av ala rapporterade faglar under alla &r.
Detta innebér att alla antal som ndmns avser total-
summor for en ungeférlig 20-arsperiod, om inget

annat anges. Vi har bedomt risken for dubbel rékning
mellan rapportomréden (landskap/lan) som mini-
mal och har darfor inte korrigerat nagra siffror for
dennaeventuellafelkélla. Daremot har vi efter bésta
forméaga korrigerat summorna inom varje enskilt
rapportomréde for eventuella dubbelrékningar.

Resultat

160.300 myrspovar ingar i analysen (Figur 3 och 4).
Arssummornavarieradestort frén négraf&tusen upp
till mer an tio tusen f&glar. Vi har inte gjort nagot
forsok att utvarderamellandrsvariationen for landet
som hel het, men vid Ottenby (den endalokalen med
en nagorlunda jamn observationsintensitet) fanns
ingen signifikant trend i antalet observerade myr-
spovar under perioden 1951-1995. Tva tredjedelar
av allavarfaglarnai Sverige sdgsunder rastning och
en tredjedel under aktiv flyttning (Figur 4).

Geografiskt monster

Myrspovar rapporterades fran alla rapportomraden
utom Dalsland och Hérjedalen (Figur 3). Den stora
majoriteten faglar (81%) noterades i de sydligaste
kustlandskapen (Figur 5), dar det &rligeninréknades
mellan ndgra hundra och nagra tusen faglar per
landskap. Skane, Oland och Halland stod fér huvud-
delen av deobserveradefaglarnamed 30, 21 respek-
tive 20% av totalsumman. Aven i Gotalandsinland
sags myrspovar i princip &rligen, men i betydligt
|&gre antal. Relativt hdga antal noterades kring de
storre goarnai Mellansverige (framst Vanern och
Véttern), med upp till 500 faglar per ar. | Stock-
holmsomrédet inrdknades ca 10% av total summan.
I regel noterades hér &rssummor pa hundratals fag-
lar, men under vissa &r rapporterades flera tusen.
Aven langs norra delen av norrlandskusten (Anger-
manland, Vasterbotten, Norrbotten) forekom myr-
spovar arligen; 3% av totalsumman rapporterades
frén denna kuststracka.

Det geografiskamonstret skilde sig ndgot mellan
rastandeoch strackandefaglar (Figur 3). Storreantal
rastandeféglar noteradesendast i de sydligaste kust-
omradena. Bland dessavar Skane det endalandska-
pet med regelbunden varrastningen i storre skala.
Ovrigadelar hystei regel endast smaantal av regel-
bundet rastandefaglar, dock medtillfalligtvismyck-
et stora antal i samband med ddligt vader under
flyttningsperioden &ren 1976 och 1987. Regelbun-
den vérrastning i mindre skala forekom aven langs
Norrlandskusten. Strreantal strackandefaglar sags
ocksa langs kusterna i syd, men héga totalsiffror
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noterades likaledes kring de stora mellansvenska
gjarna, samt i Stockholmsomradet ochi V asterbot-
ten (Figur 3b och 5).

Tidsmonster

De forstamyrspovarna dok upp langs de sydligaste
kusterna, framst i Skane och pa Oland, under mitten
av mars(Figur 4). Enhalv procent av det total antal et
vérféglar noterades i mars. Béde i Skéne och vid
Ottenby tkade antalet marsfaglar under de senaste
25-30-arsperioden. | april sdgs myrspovar regel-
bundet i hela Gotaland. Totalt sex procent av ala
vérféglar observerades under april (Figur 4). Likt i
mars sdgs majoriteten av faglarna i de sydligaste
kustlandskapen (Figur 5). Antal et faglar seddai april
okade under de senaste 20—25-arsperioden béde vid
Ottenby och i Gétaland som helhet.

Hela85% av total summan rapporterades fran maj
manad. Tvadistinktatoppar framtrader, eni mitten
av manaden och en vid manadens dut (Figur 4).
Antalet rapporterade myrspovar sj6nk sedan snabbt
i juni, men hdga antal noterades &en under den
forsta juniveckan. Totalt stod juni fér 9% av total-
summan. Om materialet delasi tvadelar (mitt emel-
lan de tva topparna), fore respektive efter 22 maj
(Figur 4), hamnar 59% av totalsumman i dentidiga
gruppen och41%i den senagruppen. Mediandatum
for den forstagruppen var 13 maj och for den andra
gruppen 29 mg.

Regionala mdnster

Vi delade in Sverige i sex stOrre regioner for att
utreda regionala skillnader i upptrédandet av myr-
spov (Figur 5). | Skéne noterades en skillnad mellan
rastande (mediandatum 14 maj) och strackande fag-
lar (mediandatum 30 ma)). | det sydostra hornet av
landet (Blekinge, Oland, Gotland) &terfinnsen min-
dretopp i mitten av maj, foljt av en betydligt stérre
toppi slutet av manaden. Mediandatum for rastande
och strackande faglar skilde bara en dag (28 maj
respektive 29 maj). Aven langs Véastkusten (Hal-
land, Bohusldn) noterades tva toppar, men hér var
den forstatoppen i mitten av maj den storsta. Ingen
storre skillnad mellan rastande och stréckande fég-
lar fannsi dettaomréde (mediandatum 13 maj och 15
maj). Inre delarna av Gotaland uppvisade i princip
samma monster som langs Vastkusten. | Svealand
och Norrland var upptradandet entoppigt, eftersom
toppen i slutet av maj saknadesi dessadelar. Medi-
andatum for rastande och strackande féglar var i
béda dessa landsdelar 13 maj.
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Diskussion

Sasongsmonster

De tva distinkta topparna i tidsmonstret (Figur 4)
sammanfaller vél med rapporterade avfardsdatum
for detvamyrspovpopul ationernasom|amnar Vade-
havet (Prokosch 1988, Drent & Piersma 1990, Pier-
ma & Jukema 1990, Meltofte 1993, Salvig et al.
1994, Scheiffart 2001, Green et a. 2002a). Magjori-
teten av de europei skamyrspovarnalémnar Vadeha-
vet i mitten av maj, i dverensstdmmelse med den
forstatoppeni Sverige. Deafro-sibiriskamyrspova-
rnaléamnar Vadehavet i slutet av maj —bdrjan juni, i
god bverensstdmmel semed den andratoppeni sodra
Sverige (Figur 5). Rapporterade ankomstdatum till
héckplatserna stammer &ven deva 6verens med de
tva passagetopparna dver Sverige (Glutz et al 1977,
Dementev & Gladkov 1969). Vi drar darfor slutsat-
sen att den forsta(tidiga) majtoppeni Sverige (Figur
4) motsvarar passagen av europeiska myrspovar pa
vag mot hackplatser i norra Skandinavien och nord-
vastraRyssland, medan den andra(sena) majtoppen
utgors av afro-sibiriskafaglar pavag mot hackplat-
ser langre Osterut.

Har detvamyrspovpopul ationernaskildastrategier?

Tidsfordelningen av antalet observerade féglar i
Sverige (Figur 4), med en majoritet (59%) av faglar-
na sedda under den férsta toppen (europeiska fag-
lar), skiljer sig markant fran fordelningen av det
totala antalet faglar d& majoriteten (>75%) av ala
myrspovar som flyttar genom Europa tillhdr den
afro-sibiriskapopulationen. Daallt tillgangligt bak-
grundsmaterial tyder pd att huvuddelen faglar i de
béda populationerna faktiskt flyttar 6ver Sverige
tolkar vi detta som att det kan finnas en skillnad i
flyttningsstrategi och beteende mellan grupperna.
Det funna monstret tyder pd att de afro-sibiriska
faglarnai hog grad anvander sig av |anga non-stop
flygningar pahdg hojd, med liten chansfor observa-
tioner med konventionellametoder, medan de euro-
peiskaféglarnaforefaller varamer benagnaatt géra
kortare flygningar, avbrutna av korta stopp langs
svenska strander, och blir darmed &aven |éttare att
observera under pagaende flyttning.

illnader i flygrutter

Det fannsuppenbaraskillnader i det storskaligt regi-
onalaflyttningsmonstret i Sverige (Figur 5). Detva
distinktatopparnanoteradesenbarti Gotaland. Langre
norrut fanns endast en topp, den (tidiga) i mitten av



maj. Dettatolkar vi som att de storskaligaflygrutte-
rnaskiljer sigmellan detvapopul ationerna(Figur 6).
De afro-sibiriska (sena) faglarna passerade endast
Over de sydligaste och sydostligaste delarna av
Sverige, medan de europeiska faglarna passerade
over en stor del av landet (Figur 5). Aven for sist-
namnda population observerades dock huvuddelen
av adlaindivider i den sydligaste delen av landet.

Bakgrunden till det funna regionala flyttnings-
monstret i Sverige hanfor sig troligen till hackning-
somrédenas geografiska bel dgenhet. Det har tidiga-
revisat sig att andrafaglar med samma avfardsom-
rade och héackningsomrade som myrspovarnai stort
foljer flygrutter som ligger néra en konstant kom-
passkurs (Gudmundsson 1994, Green 1998, Green
et a. 20023, b), snarare an storcirkelrutter (en stor-
cirkelrutt & den kortaste rutten mellan tva punkter
pajordens yta). De funna varflyttningsmonstret for
myrspovar i Sverige stammer val éverensmed flyg-
ning langs konstanta kompasskurser fran Vadehavet
mot respektive hackningsomrade (Figur 7). Att flest
féglar av den europeiska populationen ses i sbdra
Sverige (Figur 5) stammer bra 6verens med att de
hogstatatheternaav hackande faglar &erfinnsi den
Ostra delen av utbredningsomradet (kring Vita ha-
vet).

Tidiga faglar

Ankomst av myrspov till héackningsomréden har
noteratsi mitten av maj som tidigast. Det &r darfor
forvanande att en relativt stor andel faglar (>6%)
observerats i Sverige redan i mars—april. Eftersom
hackningsomrédenavid dennatid g &r tillgangliga
(8nnu frusna) tyder dessa iakttagelser pa att denna
grupptidigaféglar kanvarapavag mot annu salange
okanda rastplatser beldgna nordostéver. Detta indi-
kerar &ven att det inom den europei skapopul ationen

kan finnas alternativastrategier; ndgratar sig frami
kortaetapper medan huvuddel en gor [angflygningar
frén Vadehavet till hackningsomrédena. Antalet ti-
digamyrspovar i Sverige 6kade under senare & och
det kan vara sa att de mildare vintrarnaftidigare
vérarnai Nordvasteuropa under senare &r lett till att
tidigainidivider med korthoppsstrategi gynnats.

Jamforelse med andra arter
Under varflyttning har i Sverigeiakttagits betydligt
fler myrspovar an andraarktiskavadare, d.v.s. kust-
snédppa, sandlGpare, smasndppa och spovsnippa
(Blomgvist & Lindstrém 1992, 1995). Skillnaden
kan till viss del forklaras av skillnader i de totala
populationernasstorlek samt i olikaflyttningsvéagar.
Smésnappaoch spovsnappaflyttar bAdaunder varen
i stor utstréckning éver den Euro-Asiatiska konti-
nenten, istéllet for [angs Atlantkusten, och passerar
darfor Sverigeendast i mindre utstrackning. Antalet
sandldpare som flyttar via Vadehavet mot Sibirien,
och darmed Gver Sverige, utgor endast en brékdel av
de storaantal kustsndppor och myrspovar som flyt-
tar samma vag (ca 50.000 sandlOpare jamfort med
atskilliga 100.000 for de tvd andra arterna). Att fler
myrspovar (160.300) an kustsnappor (55.000) iakt-
tagits, beror troligen framst paatt méngaeuropeiska
myrspovar regelbundet rastar i Sydsverige. Deafro-
sibiriska myrspovarna och kustsnépporna flyger
déremot bara forbi Sverige utan att rasta.
Skillnadernai tid och rum mellan de olika vadar-
arternas varflyttning dver Sverige kan huvudsakli-
gen (med undantag for nearktiska kustsndppor; se
Blomqvist 1991) forklaras med hur tidigt om varen
hackningsomraden blirtillgangligafor faglarna, samt
héckningsomradenas beldgenhet i forhallande till
lamligarastplatser |angs flygvégarna
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K onsfér delninghosoéver vintrandebrunand Aythyaferinai Er staviken,

Sormland

SVANTE SODERHOLM

Dataon the sex ratio of Porchard Aythya ferina have been
collected during eleven consecutive winters (December—
February) at Erstaviken (59° 16' N, 18° 15' O) in the
vicinity of Stockholm, Sweden. The average fraction of
males was 0.89+£0.054. No difference in sex ratio was
found between different winters or between mild and cold
winters, i.e. if the bay froze or not during the winter.
Neither wasthereany differencebetween different months.
Flock sizedid not affect sex ratioeither. Thehigh proportion

Abstract

of malesat Erstavik fitswith ageneral pattern of declining
sex ratiosfromnorthto southin Europe. However, presence
or absence of seasona variation in sex ratio and its
dependence on flock size seemto vary from siteto sitein
Europe.
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Konskvoten hos brunand avviker avsevart fran de
flestaandra @nders. Bland &nderna ér det vanligt att
andelen hanar &r storre 8n andelen honor, men hos
brunanden & denna skevakdnskvot mera utpraglad
an hos flertalet andra arter. Detta forefaller gélla
generellt, pa hacklokaler, rastplatser och de flesta
overvintringslokaler. Trots att detta forhallande &
valkant (eller pAgrund av det?) finns det inte manga
kvantitativa uppgifter rérande konsférdelningen
publicerade. Dettamotiverademig att sammanstéla
minanoteringar, insamladeunder elvavintrar i foljd,
frén en Gvervintringsplats i Sormland. Ytterligare
motivationgavsav attlokalenér enav denordligaste
(kénda) dar brunand regelbundet dvervintrar eller
gor overvintringsforsok. Den nordligaste lokalen i
Sverigedr svitt jag vet Stockholmsinrevatten, men
dér overvintrar brunanden inte lika regelmassigt.
Endast nagot mera norrut i Uppland &r det mycket
sdllsynt med vinterobservationer av brunand (se
t.ex. Tjernberg 1996). | moderna handbocker anges
Sormland dérfor helt korrekt som det nordligaste
overvintringsomradet (Cramp & Simmons 1977).
Av intresse i sammanhanget var att det fanns
uppgifter rorande konsférdelningen hos évervint-
rande brunand frén Skéne (Nilsson 1970) och fran
storadelar av Europa (Owen & Dix 1986, Carbone

& Owen 1995) vilket gav mdjlighet att belysa en
eventuell geografisk skillnad i kdnsfordelningen
hos dvervintrande faglar.

L okal och metodik

Erstaviken & en djup havsvik med utstrackning i
SO-NV riktning, belégen mellan Salts6baden och
Tyreso. Langst in i viken ligger Erstaviks herrgérd
(59° 16' N, 18°15' O). Mellan herrgarden och viken
finnsbetade strandéngar. Vikensnorrasidautgorsav
klippstrénder och barrtrédsdominerad skog tillsvil-
labebyggelse i Solsidan tar vid efter knappt tva
kilometer. Den sidra sidan & mer omvéaxlande och
langs den finns skog, betesmarker och hagar med
|6vskogsdungar. Efter ungefar tva kilometer kom-
mer mantill tétbebyggt omrédei formav framfor allt
fritidsbostader i Tyresd strand. Vikens utstréckning
tillsammans med att den & ganska djup, 15 till 50—
70 m, frénsett en smal strandzon och de innersta c.
500 m, gor att den tenderar att frysa sent, senare &n
manga av de kringliggande vikarna och fjardarna,
och varaisfri mangavintrar nér isen ligger i vattnen
langre in. Detta bidrar till att Erstaviken &r relativt
rik pa s6fagel vintertid. Bland ovanliga eller séll-
synta dvervintrare i Stockholmstrakten som regel-
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bundet ses i viken vintertid kan forutom brunand
ndmnas skaggdopping och bergand. Erstaviken och
dess omgivningar benamns Erstavik och &r kand
som fégellokal och har varit relativt valbevakad
sedan borjan av 1960-tal et &ven om antal et fagel ska-
dare som besokt omrédet varit ringa. Detaljerade
beskrivningar av |okalen och dessfégelliv har givits
av Larsson (1991) och Lindén (1999).

Narvaron av bebyggelse och den darpa foljande
avsaknaden av goda observationspunkter samt att
viken Gppnar sig &t norr ¢. 3,5 kmut langsdessnorra
sida har medfort att endast brunénder observeradei
deninre delen av viken, c. 2 km ut fran herrgarden,
utgor underlag for deresultat som presenterasi detta
arbete.

Resultaten har inhdmtatsunder elvavintrari foljd,
1991/1992-2001/2002. Som vintermanader raknar
jag pasedvanligt sétt december, januari ochfebruari.
Uppgifternainsamlades de forsta &ta ren inte sys-
temati skt genom regel bundna besok utani samband
med " allman fégelskadning” och utan tanke pa né&
gon specifik fragestélIning. Forst under detresenas-
te vintrarna har jag forsokt att gora regelbundna
besok, dtminstone en géng vartannat veckosl ut tills
vintern varit over eller tillsdess att den del av viken
som utgjort undersokningsomradet varit tackt av is.
Inte heller de &tta tidigare vintersasongerna skedde
nagra besok efter det att isen lagts sig, d.v.s. de
vintrar da islaggning skedde var viken istackt vid
sasongens sista besok. S&songen 1993/1994 utgor
ett undantag; vid det sista bestket var viken delvis
istackt och det fanns brunander i omradet.

Under de elva vinterssongerna har jag besokt
Erstavik 65 ganger (i medeltal 5,9 besok/sisong).
Det hogsta antalet besok var atta 1999/2000 och
2001/2002 och det minsta fyra 1994/1995. Den
manadsvisa fordelningen var 25 besok i december,
241 januari och 161 februari. Det |&gre antal et besok
i februari beror till stor del pa att islaggningen (nér
den intréffat) skett under senare delen av vintern.

Antalsuppgifterna kan vara behéftade med olika
typer av fel eller osdkerheter: brunénder kan ha
dubbelréknats, inte observerats, eller kdnsbestamts
felaktigt. Inverkan av detvaforstnamndafaktorerna
torde haen ytterst ringainverkan paresultateni och
med att undersokningsomradet & relativt litet och
har avspanats fran fyraeller fem observationspunk-
ter. Hela vattenytan har kunnat avspanas, vilket
medfort att ytterst faindivider missatsi och med att
brundnder ligger 6ppet och inte tenderar att gomma
sigi desmérre vassomradenasom finnslangs stran-
derna. Att resultaten paverkats av dubbelrékning ar
inteheller troligt, &ven om vissforflyttning av ander
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kan haintréffat och intréffat nér jag forflyttat mig
mellandeolikaobservationspunkterna Brundnderna
har vid huvuddelen av besdken varit samlade i en
flock eller legati enlitendel av viken, vilket gjort att
de kunnat observeras fran en observationspunkt.

Felaktigkonsbestdmning, framst att hanar i eklips-
drakt och unga hanar bedémts vara honor, bor vara
ringai det aktuellafall et. Dettapastdendegrundaspa
foljande: (a) en hane av brunand skiljer sig markant
frén en hona, (b) deflestahanar anlagger praktdrakt
redan i dutet av oktober (dessutom kan hanar i
eklipsdrakt utan svarighet sarskiljas frén honor un-
der hyggliga observationsforhallanden; Cramp &
Simmons1977, Bauer & GlutzvonBlotzheim 1968),
(c) juvenila hanar ruggar pa sddant sitt att de fran
borjan av september far nyafjadrar utseendemassigt
som adulta hanars, och fére december har huvud,
halsoch en stor del av kroppsfjadrarnaruggats saatt
de & mycket svéraatt i falt skiljafrén adulta hanar
i praktdréakt. Avensenaindivider har vid dennatid pa
aret ruggat i atminstone sadan utstrackning att det
framgér klart av huvud- och halsteckning och farg
att det & frdga om en hane trots att kroppsfjadrarna
endast delvis ruggats (&ven om flanker och mantel
interuggatsfullstandigt siger dessadelar ett intryck
av att kroppen & grai likhet med en adult hane i
praktdrakt).

Resultat

Under de 65 besoken vid Erstavik har 1566 brunan-
der noterats och av dessa har 1543 konsbestamts.
Resultaten redovisasi detalj i Appendix 1. Vid ett av
bestken den forsta vintern, den 9 februari 1992,
noterades endast antalet brunander utan konstillho-
righet. Den manadsvisa fordelningen av medeltal et
brunander per bestk med brunander nérvarande var
23,4 i december (totalt 561 ex. denna ménad), 32,5
i januari (617 ex.) och 38,8 februari (388 ex.).

Medelvardenafor de olika ménadernager en god
uppfattning om den genomsnittliga flockstorleken
dabrunandernai nastan samtligafall &terfunnitsi en
flock. Detre storstaflockarnavar 123 ex. 7 februari
1993, 98 ex. 3 december 1995 och 83 ex. 16 januari
2002 (Tabell 1). Vid 16 tillfalen d& brunand notera-
des var antalet mindre &n 10 (1-8) ex.

Av de 1543 konsbestdmda brunanderna var 88%
hanar. Det fannsinga signifikantaskillnader mellan
olika vintrar, mellan vintrar med och utan islégg-
ning, mellan olikamanader eller mellan vintrar med
olika antal faglar. Jag & medveten om att de statis-
tiskatester som gors nedan &r tveksamma eftersom
observationernaintear oberoende. Det ré&der snarare



Tabell 1. Inventeringsresultatet for brunand de olikavintrarnavid Erstavik med angivel se om viken varit isbelagd
eller g. Max. avser storsta antal brunander inréknade vid ndgot av besoken. * = exklusive 23 exemplar €

kodnsbestémda 1992-02-09.

Counts of Porchards in the different winters at Erstavik with notes on whether the bay was free of ice the whole
winter or not. Max. is the highest number of Porchards counted during any of the visits. * = exclusive of 23

individuals that were not sexed on 1992-02-09.

Vinter I fri Is Antal % hanar Max. Datum
Winter Noice Ice Number % males Date
1991/1992 X 141* 84,4 50 1992-02-22
1992/1993 X 305 87,2 123 1993-02-07
1993/1994 X 122 83,6 40 1993-12-18
1994/1995 X 75 86,7 48 1995-02-19
1995/1996 X 215 87,9 98 1995-12-03
1996/1997 X 126 92,1 44 1997-01-02
1997/1998 X 89 97,8 33 1997-12-20
1998/1999 X 9 100,0 4 1998-12-06
1999/2000 157 86,6 60 2000-01-23
2000/2001 X 32 84,4 22 2001-01-28
2001/2002 X 272 89,7 83 2002-01-26
Totalt 1543

% FF 88,1 89,1+5,4

ett starkt beroende mellan observationerna olika
dagar samma vinter (en okand men sannolikt stor
andel av faglarnavar desammavid flerabesok) och
troligen ocksa mellan olika & (faglarna kan utgora
stickprov ut samma population).

Andelen hanar var snarlik de olika vintrarna och
varierade mellan 84% och 100% (Tabell 1). Medel-
véardet for deelvavintrarnavar 89,1% och standard-
avvikelsen 5,4%-enheter. Endast tre vintrar var an-
delenhanar 6ver 90% (1996/97: 92%, 1997/98: 98%
och 1998/99: 100%). En av dessavintrar (1998/99)
avviker markant fran de 6vrigai och med att totalt
noterades endast nio exemplar, samtliga hanar, vid
fem besok; vid det sista var viken istéckt. Vintern
med nast |8gst antal noterade brunander, 2000/2001,
utgjorde hanarna 84% av de 32 exemplaren som
noterades under de fyra bestken fore islaggningen.

Underisfriavintrar var 87% av brundndernahanar
(6 sésonger med totalt 889 brundnder) och under
vintrar med islaggning 89% (5 sasonger med 654
individer). Medelvérdena for andelen hanar isfria
vintrar och vintrar med isléggning var 87,7%
(s=5,1%-enheter) respektive 90,8% (s=5,1%-enhe-
ter). Det foreligger ingen signifikant skillnad mellan
dessa tva medelvérden (P=0,25; Mann-Whitney U
test).

Avsaknaden av en signifikant skillnad mellan
vintrar utan och med isléggning gor att det & me-

ningsfullt att jamfora andelen hanar de olika mana-
dernautanatt tahansyntill omvinternvaritisfri eller
g. Skillnaden i andel hanar mellan de olika mana-
derna & mycket liten: december 88,2% (n=561),
januari 87,8% (n=611) och februari 88,5% (n=365).
M otsvarande medel varden (baserade pade manader
nar brunand noterats) var fér december 86,5%
(s=10,7%-enheter), januari 86,5% (s=7,9%-enhe-
ter) och februari 87,6% (s=7,6%-enheter). Skillna-
dernadr givetvisintesignifikanta(P=0,91; Kruskal-
WallisANOVA test).

Antalet brunander (d.v.s. i deflestafall flockstor-
leken, seovan) i omradet paverkadeintekonsfordel -
ningen. En linj&r regression gav ett R>vérde pa
endast 0,017, vilket & langt frén signifikant (F=0,88;
P=0,35). Medtanke paatt litteraturuppgifter visat att
andelen hanar varierar med flockstorleken (Owen &
Dix 1986, Carbone & Owen 1995) men dadeflesta
flockar ingdende i detta material varit storre an deii
Erstaviken genomfdrdesytterligare en analysfor att
bekréfta resultatet av den linjdra regressionen. |
denna analys jamfordes de extrema flockstorlekar-
na, namligen de 16 tillfallen damindre an 10 exem-
plar noteratsoch de5tillfallen daantal et Gversteg 70
exemplar. Medelvardenafor dessagrupper var 84%
(s=26%-enheter) och 88% (s=3%-enheter), en skill-
nad sominte&r signifikant (P=0,55; Mann-Whitney
U-test). Den relativt stora standardavvikelsen i det
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forsta fallet uppkommer genom att enbart hanar
noteratsvid nioav dessatillféllen ochenbart enhona
vid ett tillfalle.

Diskussion

Andelen hanar bland de 6vervintrande brunédnderna
i Erstaviken var hdg, 88%, och oberoende av Ar,
manad, isforhallande och antal faglar. I och med att
inventeringsserien omfattar elva vintrar i foljd &r
sannolikt denna hoga andel hanar karakteristisk for
den 6vervintrande popul ationeni omrédet. K onsfor-
delningen hos de 6vervintrande féglarna sager inget
om konsfordelningen hos den eller de hackande
populationer som brunénderna tillhor, da flertalet
andarter uppvisar komplexa flyttningsmonster; se
till exempel Salomonsen (1968).

Andelen hanar vid Erstavik & i god 6verensstam-
melse med uppgifter fran sodra Sverige (Nilsson
1970) och frén 6vriga Europa (Burkhardt 1958,
Owen & Dix 1986, Carbonne & Owen 1995). De
ddre uppgifterna frén Sverige och Schweiz faller
vél ini det monster som pavisats av Owen & Dix
(1986) for konsfordelningen i England och senare
visats vara giltigt for Europa av Carbone & Owen
(1995). Dessa forfattare har visat att andelen hanar
& starkt korrelerad med breddgraden. Pa 59° N i
England var andelen 89%, d.v.s. ssmma andel som
i Sverige p& samma breddgrad. Forst i sydligaste
Europa, sddra Spanien och Grekland omkring 37—
38° N blir andelen hanar 50% eller nagot mindre
(Carbone & Owen 1995).

| frdga om sasongsvariation & uppgifterna ndgot
olika. | uppgifternafrén England, sominte &r forde-
lade efter breddgrad, gar det inte att utlasa nagon
sasongsvariationi andelen hanar. Andelenforefaller
vara konstant fran november till mars, i oktober &r
dendock htgre(Owen & Dix 1986). Aveni Schweiz,
c. 48° N, forefaller andelen hanar var konstant fran
november till april, omkring 65%, ocksandgot hog-
re i oktober. De svenska uppgifterna fran Oresund
(Nilsson 1970) skiljer sig fran ovanstéende. | dessa
uppgifter gar det att se en tydlig sasongsvariation.
Under hosten fran september till november & ande-
lenrelativ konstant, c. 70%, okar till 77%i december
for att darefter avta under januari till marstill 68%.
Under april och maj 6kar andelen hanar anyo. Upp-
gifternafran Oresund visar paen klar sisongsvaria-
tioni och med att andelen hanar avtar strangt mono-
tont under vintern (december—februari) med drygt
10%. Den procentuella skillnaden mellan hogsta
och l&gsta andel under vintern i uppgifterna frén
England & av samma storleksordning, men ingen
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klar trend syns. Skillnaden mellan vintermanaderna
i Erstavik & obetydligochinteheller dar finnsnagon
antydan till s&songsvariation. Varfor uppgifterna
frén Oresund avviker frén de 6vriga padennapunkt
& oklart.

Vid analysen av inventeringsresultaten fran Eng-
land fann Owen & Dix (1986) signifikanta skillna-
der i andelen hanar for olika flockstorlekar, med
Okande storlek okar andelen hanar. For flockar om
mindre &n 50 individer var andelen mindre &n 67%
och for flockar om mer &n 500individer var andelen
storre an 75%. Nar uppgifter frén storre delen av
Europa analyserades undersoktes flockstorlekens
inverkan i fyra olika regioner. | de tva nordliga
regionerna(NV: 47-56° N och 10° V till 12° O; NO:
47-56° N och 13-35° O) fanns ett signifikant posi-
tivt samband mellan flockstorlek och andel hanar
(Carbone & Owen 1995). Aven om regionen be-
ndmnsNO-regionen & uppgifternainhdmtadei cen-
trala Europa (att ddmaav de uppgifter som presen-
terasi arbetet kommer de frén Ungern och Ruméni-
en), likasaharror uppgifternafor NV-regionen fran,
i jamforelse med Erstaviken, sydligalokaler.

Att flockstorleken inverkar pa andelen hanar &r
intei Gverensstammelse med resultaten fran Ersta-
vik. Det & mojligt att dennaskillnad till vissdel kan
bero pa olikheter i det insamlade materialet. En
tydlig skillnad &r att i undersokningar omfattande
England respektive Europa (sdder om 56° N) harror
material et fran endast en sasong och &r inhamtat fran
flera lokaler. Inventeringsresultatet fran England
baseras pa ett avsevart storre antal brunander och
innehdller ett stort antal flockar om mer &n 100
exemplar, den storsta innehdll mer an 1000 exem-
plar. Men dandrasidan & materialet i den europeis-
ka undersokningen fran den NO-regionen litet, en-
dast 256 exemplar fordelade pa 13 flockar.

Mot att skillnad i flockstorlekens betydelse skulle
bero pa storleken hos de flockar som inventerats
talar &ven faktumet att den korrelation som finns i
materialet fran England framtrader va aven for
flockar upp till 100 exemplar.

Utgéende frén ovanstéende samt att Carbone &
Owen (1995) intefann motsvarande samband i upp-
gifterna fran sodra Europa forefaller det som om
skillnaden i flockstorlekens kan tillskrivas under-
sokningsomradenas geografiska l&ge, och att dver-
vintringsomrédets position har ett mera komplext
inflytande pa det aktuella sambandet an vad de
genomfordastudiernavisat. | nulaget gar det inte att
utesluta att biotopen kan inverka pa resultatet.

| sammanhanget bor det pdpekas att en motsva-
rande diskrepansfinnsfor vigg. Uppgifter franMal -



mo visar klart att andelen vigghanar vaxer med
flockstorleken (Nilsson 1970), men resultat frén
England visade motsatsen — andel en minskade med
Okande flockstorlek (Owen & Dix 1986). Ovansta-
ende visar att det behovs mera uppgifter for att
utrénahur flockstorleken paverkar konsfordel ning-
en for bland annat brunand och vigg, frén ett antal
undersokningsomraden sa att ett eventuel It beroen-
de palatitud och longitud eller biotop belyses.

Orsaken till den differentierade flyttningen och
Overvintringen som anses bidratill den skevakons-
fordelningen har diskuterats i frdga om brunand av
i termer av kol dtol erans, hackningsfordel ar och kon-
kurrens mellan konen (Owen & Dix 1986, Carbone
& Owen 1995). Utan att g& pa djupet med denna
frégestalining vill jag helt kort sittain resultatenfran
Erstaviken i detta sammanhang.

Resultaten fran Erstaviken & intei enlighet med
hypotesen om koldtalighet, d& andelen hanar inte
paverkas av temperaturen i den bemarkelsen att
andeleninte paverkasav omvintern &r isfri eller om
isen lagger sig. (Det tidigare pavisade sambandet
mellan andel hanar och latitud & dock férenligt med
kol dtalighetshypotesen.)

Att det i uppgifterna fran Erstaviken inte gér att
utl&sanégot samband mellan andel hanar och flock-
storlek gor att dessauppgifter inte ger ndgot stod for
hypotesen om konkurrens mellan kénen. Ett dylikt
samband existerar dock i uppgifter fran vissa delar
av Europa (Carbone & Owen 1995), men péverkas
av lokalens geografiska lage och |okalens kvalité.

Jag tackar Leif Nilsson fér uppmuntran att samman-
stéllaoch publiceramina” brunandsuppgifter” samt
for hjalp med att ta fram relevanta referenser, och
Johan Lind for larorika diskussioner och svar pa
frégor rérande statistik.
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Summary

Sex ratio among wintering Pochards Aythya ferina
at Erstavik, Sormland

Among Pochards, the sex ratio seemsto be strongly
in favour of males at breeding as well as at staging
and wintering sites. During eleven consecutivewin-
ters(1991/1992—-2001/2002), | recorded the number
of males and females at Erstaviken (59° 16' N, 18°
15'0), inthevicinity of Stockholm, Sweden, during
the three months December—February. This site is
very closeto thenorthernlimit for regular wintering
of this species.

Erstavik is a marine bay between Saltsjobaden
and Tyresd. Apart from narrow zones along the
shores and the innermost 500 metres, the bay is
rather deep, up to 70 m. In many wintersthisbay is
free of ice even when other nearby bays freeze. |
counted the Pochardsin the innermost two kilome-
tresof the bay, where several vantage points madeit
easy to survey the whole water surface. | am there-
fore sure that | missed very few birds. Appendix 1
providesinformation about thedatesof al visitsand
the number of males and females recorded. Only
once, on 9 February 1992, | counted the birds wit-
hout di stinguishing between the sexes. At almost all
occasions al birds were gathered in one flock.
Occasionally, there were some movements, but in
spiteof this| could avoid double counts of the same
birds. Sexing was not difficult since most adult
males moult to breeding plumage already in Octo-
ber, and al so late males still in eclipse plumage can
easily be distinguished from females. Yearling ma-
les have al so moulted so that they aredifficult totell
apart from adult males already before December.

The total number of visits was 65, an average of
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5.9 per winter. The number of visits was 25 in
December, 24 in January, and 16 in February, the
lower number in February because ice covered the
bay in some winters. In total 1566 Pochards were
recorded, and 1543 weresexed. Themean number of
birdsper visit with birdspresent was23.4in Decem-
ber (561 individuals), 32.5 in January (617), and
38.8 in February (388). These monthly means ap-
proximate mean flock size since the birds were
usually gathered in one flock. The largest flock was
123 birds on 7 February 1993, and at 16 visits the
number of birds was only 1-8.

Of al 1543 sexed birds, 88% were males. The
fractionof malesdifferedlittlebetweenwinters (84—
100%; Table 1). The mean value for all eleven
winterswas89.1+5.4% and it exceeded 90%in only
three winters.

Therewasnosignificant differenceof thesexratio
between winters when the bay never froze and
winters when it did. During six ice-free winters
87.7£5.1% of the birds were males whereas this
fraction during five winters with ice cover was
90.8+5.1%. Thisdifferenceisnot significant (P=0.25;
Mann-Whitney U test).

Since there was no difference between winters
with and without ice, the months can be compared
without accounting for ice or noice. Thefraction of
males was 86.5£10.7% in December, 86.5+7.9%in
January, and 87.6+£7.6% in February. These diffe-
rences are of course not significant (P=0.91; Krus-
kal-Wallis ANOVA).

Thenumber of Pochardsinthebay (flock size) did
not affect thesexratio. A linear regression gaveaR?-
value of only 0.017, which is far from significant.
Someother studiesindicate sex ratio dependenceon
flock size but since these studies involved flocks
larger than those at Erstavik | al'so compared the sex
ratio of the smallest with that of the largest flocks. |
found no difference between the sex ratio at the
sixteen visitswith 1-8 birds and the five visits with
more than 70 birds (84+26% and 88+3%, respecti-
vely (P=0.55; Mann-Whitney U test).

In summary, | found that the fraction of males at
Erstavik washigh, 88%, and that it wasindependent
of year, month, absence or presence of icein late
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winter, and number of birds present. Since the sur-
vey comprises eleven winters it is likely that this
high fraction of malesis characteristic for the popu-
lation that winters at Erstavik. This sex ratio does
not, however, tell anything about the sex ratio of the
recruiting breeding population or populations.

The fraction of males at Erstavik agrees with the
pattern earlier found for Europe in generd, i.e. a
dependence on latitude: 89% at 59° N in England,
thesameasat Erstavik, 65%at 48° N in Switzerland,
and 50% or even somewhat less at 37-38° N in
southern Europe.

When it comes to seasonal variation, data from
different sitesagreelesswell. The fraction of males
was about the same from November through March
in England and from November through April in
Switzerland. Swedish data from Oresund were dif-
ferent with a ten percent decline from December
through March.

In England it has been found that the fraction of
mal esincreased with flock size, and the samedepen-
dence on flock size has been found at sitesin conti-
nental Europe. | do not know why asimilar pattern
was not found at Erstavik, but the British and conti-
nental data are rather different. In both cases they
involveonly onewinter, thecontinental datainclude
only 13 flocks with 256 birds, and the British data
compriseflocksof muchlarger sizethan at Erstavik,
many flocks with 100 to more than 1000 birds.

The available data from Europe are not yet suffi-
cient to describe the full pattern of relationships
between sex ratio and flock size and seasonal shifts
of the sex ratio. Different patternsin different parts
of Europehave beenfound alsoin other species, e.g.
Tufted Duck. Several factors have been proposed to
explain differencesin sex ratios, such asdifferences
between the sexesin cold tolerance, different requi-
rements before the breeding season, or competition
between the sexes. The results from Erstavik do not
support the cold tolerance hypothesis since the sex
ratio was independent of the severity of the winter.
They seem not to support the competition hypothe-
sis either since the sex ratio did not shift with flock
size.



Appendix 1.

Primérdata fran inventeringarna. Under respektive manad anges forst bestksdatum och dérefter antal hanar
respektive honor. En astersisk (*) anger att inventeringsomrédet var istéckt. ** Ej konsbestamda.

Primary data fromthe censuses. Below each monthisgiven first the date of visit and then the number of malesand
females, respectively. One asterisk (*) indicates that the bay was covered by ice. ** Not sexed.

Vinter December Januari Februari
Winter season December January February
1991/92 22: 7-1 6. 314 9. (23)**
15: 40-8
22: 41-9
1992/93 5 00 2: 192 7: 11013
27, 122 9. 428 28: 193
23: 64-11
1993/94 4. 305 1. 00
11 244 15: 10
18: 337 23. 144
1994/95 3 01 1. 166 19 46-2
17 31
1995/96 3. 84-14 13*: 0-0 25%: 00
16: 57-8
23: 484
1996/97 1. 243 2. 413 15. 272
15: 242 22*: 00
1997/98 2. 282 2. 10 7. 00
20: 330 6: 250
24: 00
1998/99 6. 40 3 00
12: 20 16*: 0-0
27 30
1999/2000 5 153 1 30 6. 314
19: 51 9 134 20. 60
16: 111
23. 52-8
2000/01 3 2-1 14: 11 10*: 00
25. 50 28: 193 24 0-0
2001/02 2. 10 2. 676 10: 31
16: 7-3 13: 485 23*: 00
24 444 26 749

23
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Breeding success of Wryneck Jynx torquilla during thelast 40

yearsin Sweden

HANS RYTTMAN

The Swedish population of Wrynecks Jynx torquilla has
decreased at |east during the last decades. The reason can
be worse breeding success, fewer breeding places, or
problems in the wintering areas. This study compares
brood sizeat ringing and number of ringed broodsbetween
the periods 1962—1981 and 1982—-2001. Breeding success
did not decrease. On the contrary, a small but significant
increase was shown, from 6.7 to 7.1 young per brood.
Despite this the number of ringed broods declined from
1016 to 449. Deducting an observed 15% loss between
ringing and fledging, 5.7-5.8 young would fledge from
broods that were not deserted before ringing. Wrynecks

Abstract

lay about 10 eggs, sothelosstofledgingishigh, but despite
thistheobserved brood sizeought to beenoughtomaintain
a stable population if mortality alone were to be
compensated, indicating that habitat lossisthemost likely
explanation for the decline, probably diminishing area of
pasture with fewer grazing cattle which in turn decrease
the abundance of the ant species on which the Wrynecks
feed.

Hans Ryttman, Kantarellvagen 25, 756 45 Uppsala,
Sweden.
E-post: hans.ryttman@telia.com
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Introduction

The number of Wrynecks has decreased during the
last 20yearsin Sweden (Svensson 2000, SOF 2002).
Inthelate 1990sthe size of the population wasonly
20% of what it wasin thelate 1970sand early 1980s
(Svensson 2000). Decreasing numbersisacommon
trend in the whole of Europe and it seems to have
begun early in the 20th century (Glutz et al. 1980,
Cramp 1989). Linkola (1978) observed that the
number of breeding pairs decreased from 1952 to
1977 in hislarge study of the Wryneck in Finland.

The reason for the diminishing number of
Wrynecks is thought to be replacement of open,
often deciduous and mixed forests by denser forests
of mainly Norwegian spruce, and afforestation of
numerous small farms that previously often hosted
grazing cattle. Fewer grazing cattle caused invasion
of bushesto the grasslands. The ensuing decline of
insolation reaching the ground decreased the
abundanceof theant species, onwhichtheWrynecks
feed.

However, the decrease may aso be connected

with lower breeding success or deteriorating
conditions in the wintering quarters. Unfortunately
we do not know where the Wrynecks are wintering.
According to Glutz et al. (1980) and Cramp (1989),
the most southern ring recovery is from a Swedish
bird in Marrakesch in September 1959, but in 1989
a Swedish bird was caught south of Agadir some
hundredkilometresfurther south. Observationshave
been madeonmoresouthernplacesinAfrica(Cramp
1989) but the origin and number of the birds is
unknown.

Material and methods

Since 1962 through 2001, 1465 broodswith 10,031
young Wryneckshave been ringed in Sweden accor-
ding to the Swedish Bird Ringing Centre. Therefore
itispossibleto comparethebreeding successduring
the course of four decades. | have compared the
mean number of ringed young between the two
periods 1962-1981 and 1982-2001 and aso the
number of broods between the same periods.
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Results

Between 1962 and 1981, 6842 young wereringedin
1016 broods with a mean of 6.73 young per brood.
Between 1982 and 2001, 3189 young wereringedin
449 broods with a mean of 7.10 young per brood.
Thedifference between thetwo meansissignificant
(t= 2.80; P=0.0052; Table 1).

When comparing the number of broodsthere was
adramatic decline of 56% between the periods. For
the whole forty years period the linear decline was
significant (b = —1.14+0.19 (SE); t = -5.92; P =
0.000). When the regression was calculated for the
early and late twenty years period separately the
trend in the first period was negative but not
significant (b = -0.98+ 0.47 (SE); t = -2.05; P =
0.055) but in the second period it was dlightly
positive (b = +0.44+0.48 (SE); t = 0.91; P=0.376).
If the last six years of ringing activties in a special
Wryneck project areexcluded fromtheother ringing
activities, the slope in the second period becomes
negative (b = —0.61+0.26 (SE); t = —2.34 P=0.03;
datain Table2). Thenumber of broodsringed during
the two periodsis shown in Table 2. The number of
broodsbetweenthetwo periodsisquitedifferentand
theslopeof thelines(b) isclearly different depending
onthelast years of ringing activties. Thereason for
the non-significant regression coefficients in the
divided material depends on fewer and therefore
more uncertain datawhich is shown by the standard
error terms.

The variation in brood size is shown in Table 1.
The number of young in the broods was smaller
whenthebroodswereringed after 1 July. Brood size
was6.98 (1250 broods) beforeand 6.23 (214 broods)
after 1 July. Extreme dates when young wereringed
wereonebrood on 25 May and oneon 9August. The
increasein brood size between the time periodswas
evident among both early and late broods. Mean
brood size before 1 July was 6.87 (849 broods) vs.
7.21 (401 broods) in the early and late period,

Table 1. The variation in brood size of the 1465 broods.

Variationen i kullstorlek i det undersokta materialet.

respectively. The corresponding values for broods
ringed after 30 June was 6.08 (166 broods) vs. 6.23
(48 broods).

Thenumber of broodsringed after 1 July decreased
from 16%beforeto 11%after 1981. Themediandate
of theringingwas29 Junein 1962—1981 and 27 June
in 1982—2001.

26% of the broods were ringed north the 60°
latitude in 19621981 and 18% in 1981-2001. The
number of young did not show any significant
differences between the northern and southern part
of Sweden when the periods are separated (6.78
young per brood in the southern part and 6.60 in the
northern part during 1962-1981 and 7.11 young per
brood in the southern part and 7.05 in the northern
part during 1982-2001). The median date for the
ringing in the northern part was 2 July during 1962—
1981 and 1 July during 1982—2001.

Since 1982 the ringers are asked to inform about
deadyoung and unhatched eggsinthebroods. In443
broods, the mean number of dead young was 0.22
and the mean number of unhatched eggs was 0.89.

Discussion
Theresultsshow that the number of young per brood
has not declined between the study periods. On the
contrary, asmall but significant increase, from 6.73
to 7.10 young per brood, was detected. The reason
for thisfact isimpossible to know. But my guessis
that fewer young areringed inlessfavourabl e bioto-
pesand that the broods areringed at an earlier stage
of growth. Both causes would increase the number
of ringed young. If birds have abandoned the worst
environments, which producefewer young per brood,
theremaining broodswill belarger, andif theyoung
are ringed when younger, fewer will have died
before ringing.

In my experience, according to Linkola (1978),
andoccasionally asrecordedintheringers protocoals,

No. of broods

Brood size Antal ungar

Antal kullar

1 2 3 4 5 6 7 8 9 10 11 12 13
1962—-1981 16 27 61 79 110 129 164 192 143 71 21 2 1
1982-2001 10 13 25 26 37 40 71 84 71 54 15 3 0
All years 26 40 86 105 147 169 235 276 214 125 36 5 1
Allaar
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Table 2. Number of broods (B) and young (Y) of theWryneck ringed in Sweden, with ringing in aspecial Wryneck
project excluded. BP and Y P show the additional number of broods and young ringed within this project.
Antalet kullar (B) och ungar (Y) av goktyta somringmérktsi Sverige, med ringmarkningen inom Projekt Goktyta
utesluten. BP och YP visar det ytterligare antal kullar och ungar som mérkts av Projekt Goktyta.

Year B Y Year B Y  Year B Y Year B Y Year BP YP
1962 78 490 1972 46 337 1982 29 202 1992 9 60
1963 46 304 1973 54 382 1983 35 237 1993 9 51
1964 30 205 1974 53 354 1984 24 148 1994 15 109
1965 44 309 1975 51 313 198 19 140 1995 10 61
1966 50 346 1976 54 380 1986 14 90 1996 8 64 199 8 70
1967 59 357 1977 39 265 1987 18 104 1997 12 104 1997 6 55
1968 69 489 1978 39 244 1988 19 139 1998 18 140 1998 10 71
1969 69 440 1979 31 33 1989 27 177 1999 17 126 1999 11 95
1970 56 361 1980 38 384 1990 17 126 2000 23 149 2000 12 95
1971 70 458 1981 40 289 1991 16 99 2001 23 152 2001 40 325

young sometimes die also after they have been
ringed. Most ringers do not inspect their nest boxes
during the weeks after they have ringed the young.
Next year the dead bodies have disappeared, eaten
by fly larvae or covered by tit nests. Linkola (1978)
reports that of 721 ringed young as much as 108
young were found dead (15%) in the nest after the
ringing. In my own limited experience | found 9
dead young of 64 ringed (14%). Thus early ringing
has an effect on the number of ringed young.

Linkola (1978) found a mean of 10.2 eggs per
brood, and after all |osses(dead young and unhatched
eggs) apair reared 5.5 young per year. Linkolaaso
reported dead young and unhatched eggs at the
ringing occasion and he found 0.9 unhatched eggs
and 0.4 dead young. In my material | found 0.89
unhatched eggsand 0.22 dead young. PerhapsLinkola
ringed his young later and therefore found more
deadyoung. If | exclude dead young, after theyoung
have been ringed (c. 15%), | get 5.6-5.7 fledged
young per nest, slightly more than Linkola.

It seems to be awaste of energy for the Wryneck
tolay morethan 10 eggsand only get 5.5 young. On
the continent it isknown that the Wryneck isableto
rear two or threebroodsayear (Glutzet al. 1980). In
Sweden no second brood has been documented.
Gullquist (pers. comm.) once found a Wryneck
brood that was laid a few days after the young of
another Wryneck left anest box. But hedid not know
if thesecond bird(s) breeding was (were) thesameas
the first one(s). Linkola (1978) found two broods
where he could retrap one of the birds, which had
bred earlier in the neighbourhood. Late broods,
ringed in late July in the southern part, are probably
replacement broodsafter apreviousbreedingfailure.

However, thevery few possiblesecond broodscannot
compensate for the very high breeding losses.

Theoldest Wryneck found in Sweden wasexactly
fiveyearsold. Glutzet al. (1980) mentionaWryneck
retrapped when breeding in Niedersachsen at least
10 years old. Unfortunately no estimations of
survivals have been done for the Wryneck and the
Swedish material of Wrynecks found dead is too
small (only 109 specimens have been found since
1911; Report on Swedish Bird Ringing for 2000) for
making a calculation.

It seems probable that the Wryneck, despite the
high breeding losses, should be able to maintain its
popul ationsizewith aproduction of about 5,5young
per nest. It is apparently possible to increase the
number of nesting pairs if nestboxes are available
(Wryneck project; Table 2) indicating that the
population is not decreasing depending on bad
breeding results.

However, the number of ringed broods has
decreased dramatically during the period studied.
Already between 1962 and 1981, a decrease was
found although not significant. Linkola (1978)
reported that ” During the observation period (1967—
1977) thenumber of pairshasobviously decreased”
(my translation). The decrease of breeding pairs
during the two latest decades is not so pronounced
depending on an increase of ringing activity within
aWryneck project startedin 1996 (seeAxelssonet al
1997) where hundreds of nest boxes were put up in
favourable biotopes for the Wrynecks.

Linkola (1978) thought that the diminishing
number of breeding Wrynecksdepended on pastures
beinginvaded by coniferoustreesandthat thegrazing
of cattle was rapidly decreasing. | think that thisis
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the main reason also in Sweden knowing that the
number farmers, mostly small farmers, hasdecreased
very fast during the studied period. Another reason
for fewer Wrynecks may be fewer holes in trees.
When nest boxesare put up, around 80% of them are
occupied by tits, Pied Flycatchers, and other bird
species. Theincreasing number of ringed broodsthe
last few years depends probably on the Wryneck
project wheretheWryneck found hundredsof suitable
nestboxes in favourable biotopes. It is known that
Wrynecks can breed in rather dense populations (8/
ha) without territory conflicts (Glutz et a 1980).
Therefore more nest boxes in favourable
environmentscan perhapsinasmall scalecompensate
adiminishing populationinother partsof thecountry.
In my material it may also be that Swedish ringers
nowadays are less interested in ringing Wrynecks
but I do not think that thisis the case.

This article shows that the breeding Wrynecks
produce anumber of young that is probably enough
to maintain a stable population. Therefore, the
popul ation decrease known from surveys(Svensson
2000) and bird-ringing stations(Karlssonetal. 2002)
probably depends on changes in the environments,
making them lessfavourableto breedin. That fewer
broods have been ringed in later years certainly
dependsonthefact that fewer Wrynecksarebreeding
in Sweden. However, more nest boxes in suitable
biotopes and more engaged ringers can of course
increase the number of ringed broods and veil the
decreasing number if Wrynecks.
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Sammanfattning

Hackningsframgéngen hos goktyta Jynx torquilla
under de senaste fyrtio &ren i Sverige
Studienbehandlar goktytanshéckningsframgangoch
omfattar en jamforel se mellan de tvatjugodrsperio-
dernal962-1981 och1982—2001. Jamforel sengrun-
dar sig paantalet ringméarktakullar och ungar enligt
Ringmarkningscentral ensstatistik. Ingenminskning
i antal et ringmarktaungar per kull, utan en statistiskt
sakerstalld 6kning kan markas, fran 6,73 ungar aren
1962-1981 till 7,10 ungar &ren 1982—2001. Orsaken
till detta kan vara att goktytan har lamnat mindre
gynnsamma héackningsomréden till férman for de
hagmarksiokaler som finns kvar. En minskning i
antalet markta kullar ar pétaglig i materialet, vilket
& i Overensstammelse med den bestandsnedgang
som registrerats genom hackfageltaxeringar och fa
gelstationsfangst. Fran att drygt 1000 kullar ring-
marktes under de tva forsta artiondena s marktes
knappt 450 under de senaste 20 &ren. Kullantalet
minskade redan under de forstatva artiondena men
har 6kat ndgot de senaste &ren, troligen beroende pa
projektet Goktyta. | projektet Goktyta har négra
hundra holkar satts upp i gynnsammalokaler vilket
gynnat goktytan som pa sa sét fétt tillgang till
lampligaboplatser. Efter storaforluster i dodaungar
och okl &ckta agg fér goktytan fram drygt 5.5 ungar
per par frani genomsnitt ca10 &gg. Den ungproduk-
tion som ringmérkningen visar bér varatillracklig
for att uppratthalla en stabil population vilket pro-
jektet Goktytatyder pa. Ju fler holkar som satts upp
desto fler hackande goktytor, vilket tyder paatt brist
panaturligahdligheter kan varaen av orsakernatill
goktytans minskade popul ation. Orsaken till gokty-
tans bestandsnedgéng maste sl edes vara nagot an-
nat an for 1&g hackningsframgang, mest sannolikt
biotopforluster.





