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Sex differences in recovery pattern and migratory direction of 
Goldcrests Regulus regulus ringed in northern Europe during 
autumn migration 

URBAN GRENMYR 

----------------------------------- Abstract -----------------------------------

Among Goldcrests ringed in Denmark, Sweden and Fin
land, and recovered later the same autumn in the British 
Isles, a remarkably high proportion (30:5) of males are 
found , compared with the assumption of equal sex ratio or 
a surplus (55%) of males in the migrating population 
during autumn. Sex ratio bias was not found in birds ringed 
in Norway. Provided that males and females can be as
sumed to have on average the same relative fat deposits 
and that the sexes are morphologically similar, both sexes 
should have the same flight range. Differences in flight 
capacity can thus not be a main explanation to the sexual 
bias in the short time recoveries in the British Isles. An 

alternative explanation may be a difference in migratory 
strategy between the sexes when facing long sea passages. 
If there is a choice, e.g. an alternative migratory route 
along the coast, the females, although for unknown rea
sons, fly out over the sea to a lesser extent than the males . 
Different geografical situations, compared to the rest of 
southern Scandinavia, is assumed to explain why Gold
crests ringed in southern Norway and later recovered in the 
British Isles do not show the same sexual bias. 
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Introduction 

The Goldcrest Regulus regulus is one of the most 
numerous species trapped at bird observatories. In 
Sweden nearly 400,000 Goldcrests have been ringed 
(Stolt et al. 1995). In contrast to most other passerine 
species, the majority of Goldcrests can be sexed on 
plumage characters . This gives further valuable in
formation in addition to other data collected in 
connection with ringing. 

In autumn catches of Goldcrest, males usually 
predominate while the opposite seems to be true 
during spring migration (Table 1). The predominan
ce of males during autumn migration seems to be a 
general phenomenon at north European ringing si
tes. The reason for this is howewer unclear (e.g. 
Karlsson 1980, Lifjeld 1982). High mortality among 
males during the migrations and wintering has been 
proposed as an explanation to the low proportion of 
males in spring catches (Busse & Machalska 1969). 

Among Goldcrests ringed in Finland in autumn 
and recovered in the British Isles there was a remar
kable sex bias as 7 recoveries were all males (Sauro
la 1978). 

The purpose of this analysis of short time recove
ries of Goldcrests during autumn migration ringed in 
Scandinavia is to elucidate the proportion of sexes 
among birds that presumably have crossed the North 
Sea or the Baltic Sea. 

Methods 

Data on recoveries of Goldcrests ringed in Sweden 
1960-94 have been obtained from the data base at 
the Swedish museum of Natural History, Stock
holm. Of these 221 were short time recoveries of 
birds ringed and recovered during the same autumn 
migration season (until 15 November) , and displa
ced > 50 km. Mean overall speed of migration has by 
two different methods been estimated to 47 km/day 
(Hilden & Saurola 1982, Grenmyr & Olsen 1995). 

Afew recoveries with uncertain recovery circum
stances have not been included in the analysis. In 
those cases (n = 8) where sex has not been noted at 
the time of ringing, or different sex at ringing and 
recovery, sexing in connection with the retrap has 
been used when made by a ringer. 
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Table 1. Sex ratio of Goldcrests trapped during autumn and spring migration at different localities in North Europe. 

Konsfordelning ifangst av kungsfaglar under host resp. valflyttn.ing vid olika lokaler i n.orm Europa. 

Autumn Host 

Locality Sampling method Period 
Loketf Fallgstll1etod Period 

Netherlands, Schiennonnikoog Mist-nets 1969, 72-73 
Poland, Mierzeja, Wislana 1963-67 
Poland, Hel 1963-67 
Germany, Augustusburg Mist-nets (?) 1976-80 
Norway, lomfruland Mist-nets 1972, 74-80 
Finland Mist-nets (?) 1913-77 
Sweden, Hammaro Mist-nets 1969-75 
Sweden, Falsterbo Mist-nets 1970-78 
Denmark, Iighthauses Found dead 1886-1939 
Sweden, Stora Fjaderagg Mist-nets 1985-92 
Latvia, Pape "Rybachy-trap", Mjst-nets 1967-86 
Sweden, Eggegrund Mist-nets 1989-93 
Norway, Revtangen 1969 
Britain, Calf of Man Mist-nets 1989 

Spring Val' 

Locality Method Period 
Loketf Fangstmetod Period 

Britain, Calf of Man Mist-nets 1989 
Sweden, Falsterbo Mist-nets 1980-94 
Poland, Hel 1963-67 
Sweden, Eggegrund Minst-nets 1993 
Poland, Mierzeja, Wislana 1963-67 
Germany, Augustusburg Mist-nets (?) 1976-80 

• 11·20 
• >20 
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n 
allta! 

1.949 
21.303 
4.933 

555 
6.733 

72.000 
7.727 

12.300 
1.037 

18.055 
60.811 
14.992 

460 
3.309 

n 
anta! 

1344 
3011 
5091 
524 

2127 
93 

% males References 
% hannar Kiilla 

63.2 Osieck (1976) 
61.4 Busse & Machalska (1969) 
58.7 Busse & Machalska (1969) 
58.2 Saeman (1987) 
57.4 Lifjeld (1982) 

ca 55-60 Saurola (1978) 
55.6 Ehrenroth & Lundin (1976) 
55 .6 Karlsson (1980) 
55.2 Hansen (1954) 
53.7 Grenmyr & Olsen (1995) 
53.1 Baumanis & Reinbergs (1990) 
52.5 Grenmyr (not pub!.) 
49.6 Holgersen (1970) 
46.7 Thorpe & Sapsford (1992) 

% males References 
% hannar Kalla 

49.5 Thorpe & Sapsford (1992) 
42.9 Karlsson (in letter) 
42.6 Busse & Machalska (1969) 
41.3 Grenmyr (1994) 
38.5 Busse & Machalska (1969) 
35.5 Saeman (1987) 

Figure 1. Ringing sites for Goldcrests 
ringed in Sweden and numbers of short 
time recoveries (> 50 km) during autumn 
migration until 15 November. (Designa
tions of larger bird observatoriers are gi
ven in Table 2). 

Ringmarknillgslokaler i Sverige och antal 
korttidsfynd av kungsfaglar vilkcl tilli)'g
galagt minst 50 km under hastflyttningen 
f.O.I11. 15 novembeJ: (Beteckningarpa sfar
refagelstafionerjinns i Tabell 2). 



Table 2. Distribution in four directional sectors of short time recoveries of Goldcrests during autumn migration 
until 15 November ringed in Sweden. M=males, F=females and N=not sexed. 

Korttidsfynd t.o.m. 15 novemberav hostflyttande kungsfaglar ringmarkta i Sverige,fordelade pa ateliyndsriktning 
inomfyra sektoreJ: M=hanncu; F=honor och N=obestamd kon. 

271-360· 

Ringing localityg, Landscape Bird observatory NW 
Rillg111arknillgslokal, Lalldskap Fagelstatioll M F 

Stora Fjaderagg, VB Sf 
Eggegrund, GA Ed 
Bjorns fyr, UP 
Hammaro, VR Ho 2 
Arnon , VR 
Bonkasen, DS 
Asson , NA 
Svenska hogarna, UP Sh 
HuvudskaJ, SO 
Toro, SO 
Landsort, SO Lt 4 2 
Hartso-Enskar, SO He 
Faludden , GO 
Sundre, GO Se 
Fredri ksberg, SM 
Otten by, OL Oy 
Torhamn, BL Tn 
Utklippan , BL Un 
Falsterbo, SK Fo 3 
Ljunghusen, SK Lj 
Two localities, SK 
Nidingen , HA 
Molndahl, VG 

Total Totalf 10 6 

Number of recoveries/sector 17 
Antal aterjYl1dlsektor 

Controlled by a ringer 53% 
KOl1trollerad av rillgmarkare 

Data on short time recoveries during the autumn 
migration until 15 November in the British Isles, 
including two birds reported from the North Sea, of 
Goldcrests ringed in Norway, Finland and Denmark 
have been obtained from the British Trust for Ornit
hology (BTO, data base), Mead & Clark (1987), 
Runde (1987), Spencer & Hudson (1974, 1975, 
1977, 1978), Saurola (1978) and Solvang, Cleve & 
Lifjeld (1991). Two birds ringed in Norway, recor
ded unsexed and as a female , respectively, were 
controlled by ringers on the British Isles as males. 

Data on Goldcrests ringed in other countries and 
later recovered the same autumn in Sweden have 
been obtained from the Swedish Museum of Natural 
History, Stockholm. 

Statistical analyses of sex ratios have been made 
from two different assumptions of the ratio among 

N 

181-270· 91-180· 1-90· 

SW SE NE 
M F N M F N M F N Total 

10 7 17 
4 4 3 13 

1 
8 5 8 5 30 
2 3 

3 3 2 10 
1 

1 3 
2 4 3 15 
9 6 10 26 

2 2 
5 4 4 1 15 

1 1 
7 6 6 7 27 
2 2 4 10 

3 2 1 9 
9 3 2 2 2 2 26 
2 4 

2 
3 

68 50 5 46 26 5 0 221 

123 75 6 221 

66% 95% 83% 75 % 

north European Goldcrests during autumn migra
tion, i.e. equal sex ratio and a surplus (55 %) of 
males. 

Results 

Figure 1 shows the ringing sites in Sweden of short 
time recoveries (n=221). The distribution of the 
recoveries has been divided into four compass sec
tors from the respective ringing sites (Table 2). Of 
the recovered Goldcrests a majority (90 %) has 
moved within the SW and SE sectors (91-270°). 

From the northernmost observatory, Stora Fj ader
agg, all recoveries of ringed Goldcrests lie within the 
SW sector. The proportion of Goldcrests with mig
ratory direction in the SE sector, compared with the 
SW sector, was at maximum in the southeastern part 
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SW-ssctOl' 
181-2700 

n = 18 

M=S3 % 

md 23 sap 

(Figure 4) of the Swedish Baltic coast (Chi2=8.30, 
df=l, p<O.Ol). 

The age distribution of the 221 recovered Gold
crests was 163 juveniles, 7 adults and 51 of which 
age was not determined. Of all autumn recoveries 
75% has been controlled by other ringers. Along the 
southern and eastern shores of the Baltic this propor-

SW-seclor 

181-270° 

n=24 

M=50% 

md 5 Oct 

84 

SE-ssclor 
91-1 BOo 

n= 14 

M=57% 

md=;9 sap 

Figure 2. Short time recoveries of Gold
crests during autumn migration ringed at 
four sites in the interior of central Sweden. 
M=males, F=females, N=not sexed. In
sert Table: Distributon of recoveries 
(n=number) and sex ratio in SW and SE 
sector and median date (md) of ringing. 

Korttidsfynd av kungsfaglar under hasten 
fran fyra inlandslokalel: M=hannaJ; 
F=honor och N=kon obestiimt. Inj1ikad 
tabell: Antalfynd (n) samt konsfordelning 
inol11 SV respektive so sektor samt medi
andatul11 (md) for ringmarkning. 

tion was particularly high, 100% (n = 75). The 
distribution of recoveries over different countries is 
given in Table 3. 

The temporal distribution of ringing dates in three 
areas of Sweden as well as the entire Sweden (exclu
ded Stora Fjaderagg) is shown in Table 4. Recove
ries from the northernmost ringing site, Stora Fja-

SE-ssctor 
91-180° 

n = 15 

M=87% 

md40ct 

Figure 3. Short time recoveries of Gold
crests during autumn mjgration ringed at 
four sites along the Sbdermanland coast. 
M=males, F=females, N=not sexed. In
sert Table: Distributon of recoveries 
(n=number) and sex ratio in SW and SE 
sector and median date (md) of ringing. 

Aterfynd av kungsfaglar ringmarkta vid 
fyra lokaler langs kusten av Soderman
land. M=hannaJ; F=honor och N=kon 
obestamt. Inj7ikad tabell: Antal fynd (n) 
samt konsfordelning inom SV respektive 
SO sektor samt mediandatum (md) for 
ringmarkning. 



deragg were excluded because all lie in the SW 
sector. The median dates (md) of ringing in the three 
areas were 4 days, 1 day and 1.5 days, respectively, 
earlier for Goldcrests found in the SE sector compa
red to birds found in the SW sector (P> 0.05, Mann
Withney U-test). The median date of ringing of the 
182 recoveries from ringing sites in southern Swe
den, i.e. from Eggegrund and southwards, with mig
ratory directions within the SW sector was 4 October 
and for those with directions within the SE sector 1 
October (P> 0.05, Mann-Withney U-test) . 

Recoveries of Goldcrests are shown from three 
areas in southern Sweden (Figure 2-4). Recoveries 
from the interior of central Sweden are shown in 
Figure 2, and recoveries from two coastal areas are 
shown in Figure 3 and 4. Among recoveries (n=35) 
of Goldcrests from the interior of central Sweden the 
majority has been ringed at Hammaron and Arnon, 
on the northern coast of lake Vanern. 

Recoveries (n = 45) of Goldcrests ringed on the 
Sodermanland coast, Hartso-Enskar, Toro, Landsort 
and Huvudskar are shown in Figure 3. Two recove
ries in the SE sector have been reported from Got
land, the others from the southern coast of the Baltic 
Sea. The sex ratio of the recoveries within the SE 
sector, i. e. birds heading out over the Baltic Sea, was 
13 males against 2 females, compared to a presumed 
ratio of 55% males (P=0.0107, Binominal test) or 
alternatively an equal sex ratio (P=0.0074, Binomial 
test 2-Tailed). For birds moving in the SW sector, i.e. 

Figure 4. Short time recoveries of Gold
crests during autumn mjgration ringed at 
three sites of the southeastern part of the 
Swedish Baltic coast. M=males , 
F=females, N=not sexed. Insert Table: 
Distributon of recoveries (n=number) and 
sex ratio in SW and SE sector and median 
date (md) of ringing . 

Aterfynd av kungsfaglar ringmiirkta vid 
tre lokaler vid sydostra delen av svenska 
ostkusten. Inflikad tabell: Antal fynd (n) 
samt kOl1sjordelning inom SV respektive 
SO sektor samt l11ediandatum (md) fOr 
ringl11iirkning. 

Table 3. Distribution of short time recoveries of Gold-
crests during autumn migration ringed i Sweden. 

Korttidsfynd av kungsfaglar ringmiirkta under host-
flyttningen i Sverige fordelade pafyndliinda 

Country Males Females Not sexed 
Land Hanllar HOllar obesl. kOIl 

Sweden 24 14 
Norway 6 6 
Denmark 20 9 2 
Finland 3 
Estonia 
Latvia 2 1 
Litauania 2 3 
Russia (Rybachy) 19 8 
Poland 19 17 3 
Germany 9 7 
Netherlands 5 4 
Belgium 8 6 
Britain 11 
Switzerland 1 2 
France 2 
Spain 

Total 129 83 9 

birds heading towards land, the sex ratio is equal, 12 
females and 12 males. 

Recoveries (n = 46) of Goldcrests from the southe
astern part of the Swedish Baltic coast, ringed at 
Ottenby, Utklippan and Torhamn are shown in Figu
re 4. Here sex ratio was nearly the same for birds 

SE·SBclor 

91-180° 

n-22 n =21 
M=55% M =52 % 

md 7.5 oat md 6 Oct 
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Table 4. Ringing dates of Goldcrests ringed in three regions of Sweden and entire Sweden, with the northernmost 
ringing site, Stora Fjaderagg Bird Observatory, excluded. 

RingmCirkningsdatumfor fynd av kungsfaglarfangade i tre omraden i sodra Sverige, samt totalt hela Sverige 
exklusive Stora FjCiderCiggs fagelstation. 

Region Interior Soderman land 
Omrade In/alld Soderman/and 

Fig. 2 Fig. 3 

Sector SW SE SW SE 
n 16 14 24 IS 

first date 30Aug 22 Aug 12 Sep 28Aug 
2 quartile IS Sep 11 Sep 27 Sep 20 Sep 
median 23 Sep 19 Sep 5 Oct 40ct 
3 quartile 29 Sep 29 Sep 11 Oct 9.5 Oct 
last date 9 Oct 12 Oct 21 Oct 18 Oct 

heading in the SE and SW sectors, respectively. 
Goldcrests ringed in Norway, Finland, Sweden 

and Denmark during autumn migration (until 15 
November) and recovered in the same season in the 
British Isles are shown in Table 5. Excluding birds 
ringed in Norway there are only 5 females among the 
recoveries (Figure 5) and the biased sex ratio is 
significantly different from an expected ratio of 55 
% males (P=O.OOOO, Binominal test) or alternatively 
from a presumed equal sex ratio (P=0.0002, Binomi
al test 2-Tailed). 

Short time recoveries of Goldcrests ringed in 
Norway (n = 20) during autumn migration and later 
found in the British Isles are shown in Figure 6. The 
sex ratio, 9 males to 11 females, among the recove
ries does not deviate from an assumed ratio of 50-55 
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Southeast Sweden excl. S. Fjaderagg 
Sydoslra Sverige oklo S. Fjiideri:igg 

Fig. 4 

SW SE SW SE 
22 21 106 75 

18 Sep 19 Sep 24 Aug 22 Aug 
29 Sep 28 Sep 27 Sep 25 Sep 
7.5 Oct 6 Oct 4 Oct 1 Oct 
12 Oct 18 Oct 11 Oct 11.5 Oct 
26 Oct 24 Oct 27 Oct 24 Oct 

% males (55% males, P=0.249, n.s. Binomial test) . 
Of short time recoveries (n = 155, Table 6) of 

Goldcrests found in Sweden during autumn migra
tion and ringed in other countries up to the end of 
1994 a high proportion (89 %) has been controlled 
by ringers. The median recovery date (controlled by 
ringers) in Sweden for Goldcrests ringed in Norway 
is 6.5 October and for those ringed in Finland it is 10 
October (P>0.05, Mann-Whitney U-test). 

Discussion 

Goldcrests ringed in Sweden move in different di
rections towards wintering areas on the continent. A 
mean vector calculated collectively for all recove
ries does not in a relevant way describe the migratory 

Figure 5. Short time recoveries in the 
British Isles of Goldcrests , 30 males and 5 
females, ringed in Denmark, Sweden and 
Finland during autumn migration 
(P=O.OOOO, Binom.inal test, expected ratio 
of 55 % males respectively p=0.0002, 
Binom.inal test 2-Tailed, expected ratio of 
50% males). 

Korttidsoterfynd po Brittiska oarna av 
kungs!ag!CII; 30 hannar och 5 hanOi; ring
markta under hostjlyttningen i Danmark, 
Sverige och FinLand (P=O,OOOO, Binomi
nal test, !orvantad alldel 55 % hannar 
respektive p=0,0002, Binominal test tvo
sidig, !orvantad andel50% hannar). 



Table 5. Short time recoveries of Goldcrests during 
autumn migration ringed in Scandinavia and later found 
in the British Isles until 15 November. 

Korttidsfyndpa Brittiska oarna t.O.I11. 15 novemberav 
kungsfaglar ringmCirkta under hostflyttningen i Skan
dinavien. 

Country (ringed) Males Females Total 
Land (ringmiirkning) Hannar Honor Tolafl 

Norway 9 11 20 
Finland 13 3 16 
Sweden 11 12 
Denmark 6 7 

Total 39 16 55 

movements over southern Sweden. The proportion 
of Goldcrests with a migratory direction in the SE 
sector is at its largest in the southeastern part of the 
country, while Goldcrests ringed in northern Swe
den exhibit a closely collected orientation towards 
SW. A minor part of the migratory Scandinavian 
Goldcrest population crosses the Baltic during au
tumn migration, and the proportion reported from 
the SE sector is, however, biased by the extremely 
high ringing activity on the southeast Baltic coast, 
compared to western Europe (Hanssen 1982). 

There are most likely several reasons for the 
dispersion in different migratory directions among 
the Goldcrests passing through Sweden on autumn 
migration. The most likely main explanation is that 
southern Sweden is passed by Goldcrests from po-

Figure 6. Short time recoveries (n = 20) in 
the British Isles of Goldcrests, 9 males and 
11 females, ringed in Norway during au
tumn migration . (P=0.249, Binomial test 
n.s., expected ratio of 55% males) . 

Korttidsfynd, av kungsfaglar pa Brittiska 
barna, 9 hannar och 11 honor, av kungs
faglar ringmarkta under hbstflyttningen i 
Norge. (P=0,249, Binomial test, ej signifi
kant skild mot fbrvantad andel 55% han
nar) 

pulations of widely different origins. Recoveries in 
Sweden stem from Norway in the west to Karelia, 
Russia in the east (Table 6). Goldcrests of eastern 
origin probably pass southern Sweden later than 
those of western origin. 

Wind drift may certainly also contribute to an 
increase in dispersion, particularly in movements 
over open sea. Generally speaking it is difficult to 
determine the degree of influence of this factor on 
the movements of the recovered birds, since the time 
for sea passage is known with certainty only for very 
few individuals. 

Stationary anticyclone weather and associated 
easterly winds in autumn affect migrating Gold
crests on northerly and southerly routes respectively 
(Saurola 1978). Aconnection between easterly winds 
and larger catches of Goldcrests has been found at 
Ottenby Bird Observatory (Gezelius & Hedenstrom 
1988). 

The small size and thereby the limited migratory 
capacity of the Goldcrest makes it particularly sen
sitive to adverse winds. Migration over large bodies 
of water like the Baltic Sea involves great risks. It 
can thus be assumed that to accomplish a successful 
migration a favourable weather situation should be 
used to reach the target area together with a predeter
mined migratory direction. One hypothesis is that 
different individuals (or populations) with different 
migratory directions, participate in the migratory 
movements in different winds. A certain wind direc
tion favours birds to a varying degree depending on 
the direction of their target area; the ones that in a 
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Table 6. Short time recoveries of Goldcrests in Sweden 
during autumn migration until 15 November of birds 
ringed abroud. 

Korttidsfynd t.O.111. 15 november av kungsfaglar pa
triiffade i Sverige ringmarkta under hostflyffningen i 
andra liinda 

Country (ringed) n 
Land (ringmCirkning) 

Norway 23 
Finland 58 
Estonia 31 
Latvia 3 
Lithuania 5 
Russia (Rybachy) 5 
Russia 9 
Poland 6 
Denmark (Christianso) 15 

Total 155 

given situation have the most favourable winds will 
to the greatest extent be on migration, so called 
pseudodrift (Alerstam 1982). 

A significantly large proportion of males was 
represented among recoveries of Goldcrests ringed 
in Northern Europe and found in the British Isles 
later the same autumn, with the exception of Nor
way. This confirms the trend Saurola (1978) noted 
for Goldcrests ringed in Finland. 

The reason for the heavily biased sex ratio regar
ding movements to the British Isles and also over the 
Baltic Sea by Goldcrests ringed on the Soderman-

Figure 7 . Principle flight patterns along leading lines , mainly 
coasts , in south Scandinavia. 

Principskiss over /edlil~jeflyffl1ing ICings sodra Skandinaviens 
kusfeJ: 
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land coast is unclear. Morphologically the males are 
on average slightly larger (e.g. wing and tail length, 
Saemann 1987). Whether this small difference in 
size can be decisive on long nonstop migratory 
flights is uncertain. According to flight mechanical 
theory geometrically similar birds with the same 
relative fat load have equal maximum flight range 
(Pennycuick 1975). Fat measurements during stop
over of Goldcrests on autumn migration at Ottenby, 
Sweden, indicate equal fat deposits for both sexes 
(Hansson & Pettersson 1989). For individuals stay
ing less than 24 hours the fat index was 3.0 ± 1.4 for 
males as well as females (scale 0-6, males n = 2413, 
females n = 2209). Provided that the above measu
rements can be applied generally, and that males and 
females can be assumed to be approximately geome
trically similar, both sexes should on average have 
the same maximum flight range. Differences in 
flight capacity can therefore probably not be a major 
explanation to the predominance of males among 
short time recoveries in the British Isles during 
autumn migration. 

The Goldcrest can be assumed to follow leading 
lines such as the coast lines as far as possible (Han
sen 1981). An explanation to the difference between 
the sexes in the number of recoveries in the British 
Isles may be a differences in migratory strategy, 
between males and females, when facing open sea. 
One possible hypothesis could be that, provided 
there is a choice, females avoid flying out over the 
sea to a greater extent than males. For the majority of 
Goldcrests ringed in Finland, southern Sweden and 
Denmark and on SW migration the Swedish and 
Danish west coast would provide a leading line. 
Corresponding conditions would apply to birds on 
SE migration along the Swedish east coast (Fig 7) . 

The British Isles are not a major wintering area for 
Scandinavian Goldcrests (Hanssen 1982). Norwe
gian Goldcrests probably follow the coastline in 
preference to crossing open sea, reaching the south
ern tip of Norway before crossing the Skagerak SSE 
to Denmark (Cramp et al. 1992). I think birds ringed 
in Norway and later recovered on the British Isles are 
both birds from the south crossing of the Skagerrak 
in adverse weather conditions, and birds of eastern 
origin on SW migration. Goldcrests on SW migra
tion ringed in southern Norway lack an alternative 
route towards the SW when facing the Atlantic 
ocean in the west. Individuals on SE migration in the 
southeastern part of the Swedish east coast face a 
similar geographical situation. Provided that both 
sexes on average have the same fat deposits, males 
and females probably have the same maximum 
flight range, which may explain why Goldcrests 



ringed in Norway and shortly afterwards recovered 
in the British Isles do not exhibit a biased sex ratio 
compared to the expected c. 50- 55 % males. 
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Sammanfattning 

Konsskillnader i aterfyndsmonster och flyttnings
riktning has kungsfaglar Regulus regulus ringmiirk
ta i Narc/europa under hostflyttningen 

Kungstageln ar en av de mest ringmarkta fagelarte
rna pa fagelstationerna. I Sverige har nara 400.000 
individer ringmarkts (Stolt et a!. 1995). I hostHing
sterna av kungstagel dominerar vanligen hannar 
medan det omvanda fOrhallandet fOrefaller galla 
under varflyttningen (Tabell 1). 

Fynd av kungsfaglar funna t.o.m. 1994 ingar som 
underlag. Tabell 2 visar 221 korttidsfynd (t.o.m. 15 
november) av kungsfaglar ringmarkta i Sverige och 
aterfunna > 50 km fran fangstplatsen under samma 
hostflyttning. En sammantagen beraknad medel
vektor beskriver sannolikt inte relevant flyttrorel
serna over sodra Sverige, dar saval ostliga, som 
vastliga populationer passerar. Betydande spridning 
av fyndliktningar galler fnln saval fyra lokaler i 
inlandet (Figur 2) som fran tva kustnara omraden 
(Figur 3-4). Andelen kungsfaglar med flyttriktning 
mot SO-sektorn ar som storst i sydostra delen av 
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Sverige (Figur 4) medan kungsfaglar ringmarkta i 
norra Sverige (Stora Fjaderagg) visar en samlad 
flyttriktning i SV-sektorn (Chi2=8,30, df=l, p<O,OI). 
Sydostliga rorelser av Skandinaviska kungsfaglar 
under hostflyttningen ar ett generellt inslag, men 
troligen passerar en mindre del av populationen mot 
sydost over Ostersjon (Hanssen 1982). Bakomlig
gande orsaker till den betydande spridningen av 
flyttriktningar ar sannolikt flera. Forutom risk fOr 
vindavdrift vid t.ex. havspassager ar den troligen 
viktigaste fOrklaringen att over sodra Sverige passe
rar kungsfaglar med vitt skilda populationsursprung 
(Tabell 6). En hog andel av fynden har gjorts av 
ringmarkare, 75% av fynden av ringmarkta kungs
faglar i Sverige (n=221) respektive 89% av fynden 
i Sverige av ringmarkta individerutomlands (n=155). 
Av fynden vid sodra och ostra delen av Ostersjokus
ten har samtliga gjorts i samband med ringmark
ningsverksamhet. Tidsmassigt passerar troligen ost
liga kungsfaglar sodra Sverige senare an vastliga. 
Mediandatum (Tabe1l4) fOr kungsfaglar med flytt
riktning mot SO-sektorn jamfort mot SV-sektorn ar 
1 till 4 dagar tidigare for de tre undersokta omradena 
(P> 0,05, Mann-Withney U-test) . Mediandatum fOr 
fynd (kontrollerade av ringmarkare) i Sverige av 
kungsfaglar ringmarkta i Norge ill: 6,5 oktober jam
fort med Finland 10 oktober (P> 0,05, Mann-With
ney U-test) . 

Figur 5 visar korttidsaterfynd (n=35) pa Brittiska 
oarna av hostflyttande kungsfaglar vilka ringmarkts 
i Sverige, Danmark och Finland. Av aterfynden ar 
endast 5 honor. SnedfOrdelningen konsmassigt ar 
signifikant skild ifran ett antaget fOrhaIlande av 55% 
hannar bland hostflyttande nordeuropeiska kungs
faglar (P=O.OOOO, Binominal test) eller alternativt 
lika (50% hannar) konsfordelning (P=0.0002, Bino
mial test 2-sidig). Detta bekraftar den trend Saurola 
(1978) noterade fOr kungsfaglar ringmarkta i Fin
land. Daremot ar den konsmassiga fOrdelningen, 9 
hannar resp 11 honor, av kungsfaglar ringmarkta i 
sodra Norge (Figur 6) och senare patraffade pa 
Brittiska oarna inte snedfOrdelad (Binominial test ej 
signifikant, jarnfort med fOrdelning 55% hannar). 

Figur 3 och 4 visar motsvarande jarnforelse fOr 
flyttningar over Ostersjon av ringmarkta kungsfag
lar i Sverige. Aterfynden visar en betydande kons
massig snedfOrdelning fOr faglar ringmarkta vid 
Sodermanlandskusten (Binominal testp=0,0107 jam
fOrt med 55 % overvikt av hannar) vilka aterfunnits 
med riktning mot SO medan mot SV-sektorn ar 
konsfordelning jamn. For kungsfaglar ringmarkta i 
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sydostligaste omn'idet ar konsfordelningen i SO
resp. SV-sektor vasentligen jarnn. Orsaken till den 
kraftiga snedfOrdelningen konsmassigt, betraffande 
flyttningarna dels till Brittiska oarna och dels aven 
over Ostersjon av kungsfaglar ringmarkta vid Sorm
landskusten (Figur 3) ar oklar. Morfologiskt ill: han
narna genomsnittligt nagot stolTe (t ex stjart- och 
vingIangd; Saemann 1987). Huruvida den knappa 
storleksskillnaden kan vara utslagsgivande vid lang
re flyttstrackol' non-stop ar osakert. Enligt flygme
kanisk teori har geometriskt lika faglar med l'elati vt 
lika fettdepaer samma rackvidd (Pennycuick 1975). 
Fettmatningar av hostflyttande kungsfaglar vid Ot
tenby, Sverige, visar fOr bada konen likvardiga fett
depaer (Hansson & Pettersson 1989). Om fOrhallan
det galler generellt, d.v.s. att honor och hannar har 
relativt lika fettdepaer, samt att konen aproximativt 
sett ar geometriskt likformiga, bor honor resp. han
nar av kungsfaglar ha genomsnittligt samma rack
vidd. Kapacitetsskillnader mellan konen kan troli
gen darfOr inte vara en huvudsaklig forklaring till 
den observerade konsskillnaden. 

En forklaring, om an med oklar orsak, till kons
skillnader i aterfynden pa t.ex. Brittiska oarna kan 
vara skilda flyttningsstrategier mellan konen vid 
motet med havet. En hypotes ar att om valmojlighet 
gives undviker honorna att flyga ut over havet i 
mindre grad an hannarna. For huvuddelen av SV
flyttande ringmarkta kungsfaglar i Finland och sod
ra Sverige samt Danmark, torde svenska och danska 
vastkusten utgora en ledlinje. Motsvarande galler 
mot oster for SO-flyttande individer langs svenska 
ostkusten (Figur 7). 

Ringmarkta kungsfaglar i sodra Norge och senare 
patraffade pa Brittiska oarna utgors troligen av dels 
vastliga faglar flyttande over Skagerack och vind
drivna, dels SV-flyttande ostliga individer. SV-flyt
tande kungsfaglar ringmarkta i sodl'a Norge (Figur 
6) saknar i vaster mot Atlanten en alternativ flyttvag 
mot sydvast under hostflyttningen. Motsvarande 
situation fOreligger geografiskt fOr SO-flyttande in
divider vid sydostra del en av svenska ostkusten 
(Figur 4) . Med utgangspunkt ifran relativt lika fett
depaer hos bada konen, har troligen hannar och 
honor samma flygkapacitet, vilket kan val'a en fOl'
klal'ing till varfol' dels kungsfaglar ringmal'kta i 
Norge och patraffade pa Bl'ittiska oama, dels kungs
faglar ringmarkta vid sydostra delen av svenska 
ostkusten och som flyttat over Ostersjon, inte uppvi
sal' nagon konsmassig snedfOrdelning jarnfort med 
fOrvantad konsproportion (ca 50-55% hanna!} 


