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Density and reproductive success of Skylarks Alauda arvensis
on organic farms — an experiment with unsown Skylark plots on

autumn sown cereals

Tdthet och hdckningsframgdng hos sdangldrka Alauda arvensis pd ekologiska
Jjordbruk — ett experiment med osddda rutor i héstsddd strasdd

AKE BERG & OLLE KVARNBACK

Skylark plots (unsown plots; 10—-25 m? per ha) in autumn
cereal fields have had positive effects on Skylark den-
sity and reproductive success on conventional farms in
Britain. We tested if the same effect could be found in
organic farms in Sweden by comparing paired fields with
and without unsown plots in similar settings. We found
that the plots had no effect. Skylark density was only
associated (negatively) with field size and not with oc-
currence of Skylark plots, vegetation structure, yield or
weed harrowing. Number of clutches per territory was af-
fected by yield (negative) and vegetation cover (positive)
but not by Skylark plots. Number of fledglings per clutch
showed negative association with yield and visibility

Abstract

through the sward. The amount of weed was larger near
Skylark plots from the preceding year than in other parts
of the field. The yield (and probably vegetation density)
was lower on these fields than in conventional autumn
sown fields, but still negative effects of the crop (yield
levels) were found.
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Introduction

The widespread and rapid declines in farmland bird
populations in Europe (Tucker & Heath 1994, Siri-
wardena et al. 1998, BirdLife International 2004)
has been attributed to the intensification of agricul-
ture (Chamberlain et al. 2000, Donald et al. 2001a,
Gregory et al. 2005). This includes, for example,
simplified crop rotation, more homogeneous and
dense crops, loss of semi-natural grassland and
non-farmed residual habitats, and increased use of
fertilizers and pesticides (Stoate et al. 2001, Rob-
inson & Sutherland 2002, Newton 2004, Wilson et
al. 2005).

Most farmland bird populations have probably
declined in numbers due to reduced survival or
reproduction caused by factors such as loss and
degradation of habitats, food supplies or nest sites
(Newton 2004). The Skylark Alauda arvensis is
one of the most widespread bird species in Euro-
pean farmland, but it has decreased drastically in
numbers during recent decades (BirdLife Interna-
tional 2004, Wretenberg et al. 2006). A probable
cause to the decline is lowered reproductive suc-

cess due to denser and more homogeneous crops,
which are unsuitable for breeding and foraging
(Wilson et al. 1997, Chamberlain & Crick 1999).
The Skylark prefers open habitats and avoids
edges with shrubs, woodland or built up areas
(Piha et al. 2003, Donald 2004), probably due to
an increased nest predation risk near these struc-
tures (Moller 1989, Andrén 1995). Skylarks are
found in high densities on seminatural grass-
lands and set-asides (Berg & Part 1994, Poulsen
et al. 1998, Chamberlain et al. 2000, Donald et al.
2001b, Henderson et al. 2000, Toepfer & Stubbe
2001, Eraud & Boutin 2002) and prefer an interme-
diate vegetation height (15-60 c¢cm). The preferred
vegetation height varies between studies (Wilson
et al. 1997, Chamberlain et al. 1999, Donald et al.
2001b, Toepfer & Stubbe 2001, Eraud & Boutin
2002), probably due to differences in vegetation
structure and vegetation cover. The reproductive
success has been shown to be high on set-asides
in some studies (Wilson et al. 1997, Poulsen et al.
1998). However, other studies have found a higher
reproductive success on cereal crops than on set-
asides (Donald et al. 2002). A probable reason is
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differences in management, vegetation structure
and vegetation height on different types of fields in
different areas (Donald et al. 2002).

In general, the density of Skylarks has been
shown to be higher on organic farms than on con-
ventional farms (Wilson et al. 1997, Kragten et al.
2008). However, some aspects of organic farming
(i.e. cutting of organic set asides during the breed-
ing season; see Berg et al. 2009) have negative
impacts on reproductive success. Establishment
of unsown patches (hereafter called Skylark plots)
have been shown to increase density and reproduc-
tive success on conventional farms (Morris et al.
2004). The effects of Skylark plots have not been
investigated on organic arable crops.

The aim of this study was to evaluate the ef-
fects of Skylark plots on organic autumn sown
cereal crops. Density and reproductive success of
Skylarks were compared on pairs of autumn sown
fields with and without Skylark plots. Effects of
different vegetation variables (height, cover, den-
sity and yield), field size and weed harrowing were
also evaluated. Furthermore, abundance of weeds
on areas with Skylark plots in the preceding year
was studied on a subset of fields.

Methods

Study sites

A total of 30 organic autumn sown fields (18 fields
in 2007 and 12 new fields in 2008, mean area +
S.D. = 12.444.7 ha) were included in the study.
The main study area was in the county of Uppland,
within 50 km from Uppsala (approximate location
59°56°N, 17°38’E). Two fields south of Stockholm
and two fields in southernmost Sweden (Tomelilla
in Skéne) were also included in the study. Fields
situated in open landscapes were selected since
Skylarks avoid areas close to forest edges (Piha
et al. 2003, Donald 2004). The study included 15
fields with and 15 fields without Skylark plots.
These 30 fields were located pair-wise, in the same
or in two neighbouring farms at least 100m from
each other and in similar surrounding landscapes.
The selection of fields used as control and as ex-
perimental fields (with Skylark plots) was random,
but in a few cases the farmer decided this due to
practical reasons.

Most Skylark plots (n=11 fields) were estab-
lished during autumn at sowing. Plots (10-25 m?)
at a distance of 60-70 m from each other (two
plots per ha) were not sown. In two cases the plots
were improved by harrowing during the spring. In
four cases the plots were established during spring
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(April) by harrowing of the sown crop. The plots
were not managed, but some fields (eight fields
with and four fields without Skylark plots) were
harrowed for weeds in April-May.

Bird censuses and estimates of reproductive
success

The selected fields were searched for Skylarks with
territory mapping (Bibby et al. 1992). Each field was
visited 6 times between 25 April and 24 May. Ter-
ritories were searched for signs of successful repro-
duction at 3—4 occasions between 25 May and 26
July. Parts of adjacent fields (<50 m) were also in-
cluded to avoid biases due to movements of broods
from bordering fields into the investigated fields.
Only territories with a majority of the observations
within the field were included in density estimates,
which were based on the area of the set-aside field.
(i.e. adjacent censused areas were not included). The
observer walked through the fields along transects
with 10—15 m intervals and all observed young were
recorded on maps and assigned to the territory with-
in which the observation was done. We estimate that
problems with assigning broods to wrong territories
(due to movements of broods) were relatively small
due to the poor reproductive success and distances
between broods (many pairs failed). Two measures
were used to estimate reproductive success, i.e.
the number of fledged broods per territory, and the
number of fledglings per brood, both averaged at the
field level.

Vegetation variables

Vegetation height, cover and density were esti-
mated at five random points on each field during
July. Vegetation cover was estimated in plots (1 m?)
by ocular estimation. Vegetation cover was classi-
fied in the following classes: 0—2%=1, 2—10%=6,
11-20%=15, 21-30%=25, 31-40%=35 etc. up to
100%. Visibility (m) along seed furrows was esti-
mated as the distance at which >50% of the ground
was visible. Visibility (m) perpendicular to seed
furrows was estimated in the same way. Vegetation
height was estimated as the mean height of the crop
spikes. The farmers reported the yield (kg/ha) from
each field.

Six of the fields with Skylark plots in 2007 were
mapped for weeds during 2008. Six Skylark plots
were selected on each field. A metal frame (0.25
m?) was positioned in each corner (one metre from
the plot border to avoid edge effects) of the Sky-
lark plot. The small plots were mapped for differ-



ent weeds in June (all weeds were cut with a scis-
sor and the fresh weight was measured for different
weed taxa). For comparison six control plots of the
same size, situated adjacent to the Skylark plots,
were mapped for weeds with the same methods.

Analyses

All vegetation variables (vegetation height, vegeta-
tion cover, and visibility along or perpendicular to
seed furrows) were square root transformed. Den-
sity of Skylarks and number of clutches per territo-
ry was first compared with pair-wise t-tests without
including other environmental variables. Density
and reproductive success (number of clutches per
territory and number of fledglings per clutch) on
fields with and without Skylark plots were also an-
alysed with models (ANCOVA, regression analy-
ses) including different combinations of vegetation
variables, field size and weed harrowing. The anal-
yses were performed with backward selection of
covariables (vegetation variables) and two factors
(occurrence of Skylark plots and weed harrowing).

Two values for weed fresh weights were calcu-
lated for each field, i.e. mean values (for differ-
ent weed taxa) from six plots within and six plots
outside Skylark plots were used in these pair-wise
comparisons. Occurrences of different weeds
(fresh weight) were analysed with pair-wise non-
parametric tests (Wilcoxon signed ranks tests) due
to the skewed distributions.

Results

Skylark density

The density of Skylarks on fields with Skylark
plots (mean+se=0.76+0.06 territories/ha) and on

fields without Skylark plots (mean+se=0.77+0.09
territories/ha) did not differ significantly (pair-wise
t-test, t= 0.06, p>0.9).

The density of Skylarks on fields with and with-
out Skylark plots was also analysed with models
including different vegetation variables. The analy-
ses were initiated with a model that included field
size, all vegetation variables, yield and two factors
(occurrence of Skylark plots and weed harrow-
ing during the breeding season). Not significant
variables were removed in a backward selection
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Figure 1. Relationship between territory density (territory/
ha) and area (ha). Open circles represent fields without Sky-
lark plots and filled circles represent fields with Skylark
plots.

Férhdllandet mellan revirtithet (revir/ha) och areal (ha).
Oppna ringar representerar filt utan sangldrkerutor och

fvllda ringar filt med sangldrkerutor.

Table 1. Density of Skylarks, vegetation height, vegetation cover, visibility (along and perpendicular to seed
furrows) and yield on fields with and without Skylark plots.
Sangldrketdthet, vegetationens hdjd och tdackningsgrad, sikt ldngs och tvdrs saraderna samt avkastning for filt

med och utan sangldrkerutor.

Mean Medelvirde + SE

Variable Fields with plots  Fields without plots

Flt med ldarkrutor  Fdlt utan ldrkrutor

(n=15) (n=15)

Skylark density (terr./ha) Revir/ha 0.77 £ 0.09 0.76 + 0.06
Vegetation height Strdahdjd (cm) 78.1+4.3 81.4+6.2
Vegetation cover Tdckningsgrad (%) 61.8+4.3 62.9+4.0
Visibility perpendicular to seed furrows Sikt tvirs saraderna (m) 2.0+0.2 23+04
Visibility along seed furrows Sikt lings sdraderna (m) 4.5+0.7 3.8+0.5
Yield Avkastning (kg/ha) 4267 + 322 3793 £ 162




Table 2. Results from a regression analysis (F=8.2,
df=2, R>=0.38), p=0.002) with number of clutches per
territory as dependent variable and yield and vegeta-
tion cover as independent variables.

Resultat av en regressionsanalys (F=8,2, df=2,
R’=0,38), p=0,002) med antal kullar per revir som
beroende variabel och avkastning och som oberoende
variabler.

Variable t-value  p-value
Yield Avkastning -4.0 <0.001
Vegetation cover Tdckning 3.2 <0.01

Table 3. Results from a regression analysis (F=7.5,
df=2, R*=0.36), p=0.003) with number of fledglings
per clutch as dependent variable and yield and visi-
bility perpendicular to seed furrows as independent
variables.

Resultat fran en regressionsanalys (F=7,5, df=2,
R°=0,36), p=0,003) med antal flygga ungar per kull
som beroende variable och avkastning och sikt tvirs
sdraderna som oberoende variabler.

Variable t-value  p- value
Yield Avkastning -3.8 0.001
Visibility perpendicular to seed
furrows Sikt tvérs sdaraderna 2.7 <0.05
@
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Figure 2. Relationship between number of skylark fledglings
per brood and yield (kg/ha) on 30 autumn sown fields. Open
circles represent fields without skylark plots and filled circles
represent fields with skylark plots.

Forhallandet mellan antal flygga ungar per kull och avkast-
ning (kg/ha) for 30 héstsadda filt. Oppna ringar represen-
terar fdlt utan sangldrkerutor och fyllda ringar filt med
sangldrkerutor.
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process. In the final model field size was the only
variable that was significantly (negatively) associ-
ated to Skylark density (F=9.2, df=1, p=0.005), see
Figure 1. Thus, density of Skylarks was not associ-
ated with occurrence of Skylark plots, vegetation
variables or yield (Table 1).

Reproductive success

Number of clutches per territory did not differ
between fields with (meantse=0.574+0.05) and
without (mean +se=0.49+0.07) Skylark plots (pair
wise t-test, t= 0.09, p>0.9). Similarly, number of
fledglings per clutch did not differ between fields
with (meantse=1.41£0.11) and without (mean
+se=1.43+0.18) Skylark plots (pair wise t-test, t=
0.09, p>0.9).

The reproductive success was also analysed
with models including field area, vegetation vari-
ables and density of Skylarks. The analyses were
initiated with a model that included field size, all
vegetation variables, yield and two factors (occur-
rence of Skylark plots and weed cutting during the
breeding season). Not significant variables were
removed in a backward selection process. The final
model for number of clutches per territory included
significant effects of yield (negative) and vegeta-
tion cover (positive), see Table 2, but no effect of
Skylark plots.

Models with number of fledglings per clutch as
dependent variable showed negative associations
with yield and visibility perpendicular to seed fur-
rows (Table 3).

Weed occurrence

Analyses of weed occurrence in 2008 showed that
there were some negative effects of the Skylark
plots in 2007. Analyses of weed weight showed
that amount of grasses and the total amount of
weeds (all species pooled) were larger in areas
where Skylark plots occurred in the preceding year
than in the rest of the field (Table 4).

Discussion

There was a negative relationship between Skylark
density and field size (Figure 1) in this study. In
general, Skylarks prefer large open fields (Piha et
al. 2003, Donald 2004), so this relationship was
somewhat unexpected. However, Skylarks mainly
avoid forest edges, vicinity to farm buildings and
other high structures. Therefore fields with such
structures close to the field edge were not included



Table 4. Occurrence of different weeds 2008 (mean weight + SD) on fields with and without Skylarks plots in
2007. Z-values and p-values from Wilcoxon signed ranks tests.
Férekomst av olika ogrdis 2008 (medelvikt + SD) pa fdlt med och utan sangldrkerutor 2007. Z-virden och p-

vdrden fran Wilcoxon test.

Weed taxa Weight within plots Weight outside plots Z-
Ogrissldkte Vikt inom rutor Vikt utanfor rutor value p-value
Mean S.D. Mean S.D.

Galeopsis 2.4 5.8 1.6 3.8 -1 >0.3
Poace 2.6 4.5 16.6 19.6 -2 <0.05
Fumaria 0.0 0.0 1.5 3.7 -1 >0.3
Taraxacum 0.1 0.3 33 5.2 -1.3 >0.1
Sonchus 0.0 0.0 2.3 4.0 -1.3 >0.1
Thlaspi 1.5 3.7 0.1 0.3 -1.3 >0.1
Lamium 1.2 3.0 L5 3.7 -1 >0.3
Brassica 0.8 2.0 4.1 10.1 -1 >0.3
Galium 43 7.3 4.7 7.0 -1 >0.2
Chenopodium 6.7 16.3 7.6 18.5 -1 >0.3
Cirsium 144.0 234.8 209.4 311.7 -1.5 >0.1
Equisetum 0.8 2.0 0.0 0.0 -1 >0.3
Total 164.5 232.2 252.7 301.5 2.2 <0.05

in this study. Earlier studies have shown that Sky-
larks might prefer heterogeneous landscapes with
different crops and field edges (Chamberlain &
Gregory 1999, Chamberlain et al. 1999), although
some studies have shown that nest predation rates
can be elevated also near open field edges (Donald
2004, Morris & Gilroy 2006). A large proportion
(50%) of the territories in this study were situated
at the border between two crops, possibly due to
availability of both foraging habitats and nesting
habitats within the territory. Furthermore, hetero-
geneous habitats have areas suitable for nesting
during different times in the season (Schldpfer
1988, Jenny 1990, Wilson et al. 1997, Chamberlain
& Gregory 1999, Chamberlain et al. 1999), and re-
nesting after breeding failures might be more com-
mon in heterogeneous landscapes.

The Skylark plots were established in order to
create a mosaic of vegetation patches of low veg-
etation suitable for foraging, especially late in the
season when the crops are tall and dense. However,
no effects of the Skylark plots on density or repro-
duction could be detected in this study. A possible
cause to this is that the density of the crops on the
investigated organic fields was not dense enough
to cause trouble for the breeding Skylarks. This is
indicated by the analyses of reproductive success,
which showed that the number of fledglings per
clutch (Figure 2) was negatively affected by yield,
especially at yields over five tons per ha (Figure 2).
Only three of the investigated fields had such high

yields, which can be compared to a mean yield of
6.4 tons per ha on conventional farms in the region
2007 (Statistics Sweden 2008). Skylarks plots have
been shown to have positive effects on breeding
density, length of breeding season and reproduc-
tive success on conventional cereal crops in Britain
(Morris et al. 2004), although the plots does not
seem to increase invertebrate numbers at the field
level (Smith et al. 2009). A probable mechanism
for the improved conditions is increased availabil-
ity of food in the sparse vegetation in the Skylark
plots (Morris 2004).

Thus, the organic autumn-sown cereal crops in
this study were attractive habitats for Skylarks
with high densities of territories (mean density =
0.76 territories per ha), somewhat lower than on
stubble fields and permanent set-asides (Kvarn-
bick et al. 2006, Berg & Pért 2004) and higher
than on spring-sown cereals. However, the overall
reproductive success was low (mean = 0.85 fledg-
lings per pair) compared to the two fledglings
per pair that is calculated to be needed for main-
taining a stable population (Kvarnbiack 2009).
Reproductive success was negatively related to
yield and strongly affected by vegetation density
(measured as visibility, cover or harvest) on a few
fields with harvests over 5 tons per ha. Weed har-
rowing did not affect reproductive success in this
study, which it usually does. Nest predation might
have strong effects on the reproductive success of
Skylarks (Donald 2004), especially close to field
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edges (Morris et al. 2006), but this was not evalu-
ated in our study.

The overall weed occurrence was higher in areas
with Skylark plots in the preceding year than on
other parts of the field (Table 4). However, the dif-
ference was only significant for the total amount
of weeds and for grasses (Table 4). In addition, the
Skylark plots made up a small part of the field area
(<0.5%) and therefore the overall increase in weed
abundance on the field level was small.

To conclude, Skylark plots did not have posi-
tive effects on reproductive success or densities
of Skylarks on organic autumn sown cereal crops.
The harvest (and probably vegetation density) was
lower on these fields than on conventional autumn
sown fields, but some negative effects of the crop
(harvest levels) were found. Skylark plots are
cheap to implement (50 SEK per ha, see Kvarn-
bick 2009), are accepted by the farmers, and give
rise to only moderate weed increase. Therefore, the
method should be evaluated further on fields with
higher harvests and denser vegetation than organic
autumn sown cereals.
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Sammanfattning

Syftet med denna undersdkning var att utvédrdera
effekter av sanglarkerutor (tvd osddda 10-25 m?
stora rutor per ha) och vegetationstruktur pa ekolo-
giska félt med hostsddd séd. Tatheten av sanglarka
var negativt korrelerad med faltets storlek, men inte
med olika vegetationsvariabler eller ograsharv-
ning. Antal kullar per revir var negativt korrelerad
till skord och positivt korrelerad till vegetationens
tackningsgrad. Antal ungar per kull var negativt
korrelerad till skord och till sikt (mot séraden).
Analyser av ograsforekomsten 2008 visade att den

totala méngden ogréds och méngden grés (friskvik-
ter) var storre pa omraden dér sanglarkerutor legat
aret innan 4n pa resterande delar av féltet. Skorden
pa de ekologiska falten var betydligt ldgre dn pa
konventionellt odlade filt, vilket kan vara en orsak
till att ingen effekt av sanglarkerutorna kunde pa-
visas, dven om héckningsframgangen var negativt
korrelerad till skordens storlek. Sénglérkerutor ar
billiga att anlégga, accepteras av lantbrukare, ger
inte upphov till stora ograsproblem, metoden bor
dérfor undersokas ocksa pa konventionellt odlade
falt.

Metoder

30 félt med ekologiskt odlad hostsddd ingick i
denna studie (18 fdlt under 2007 och 12 nya falt
under 2008). Huvudundersdkningsomradet lag i
Uppland, inom 50 km fran Uppsala. Tva falt so-
der om Stockholm och tvé filt i Skane (Tomelilla)
ingick ockséd i undersdkningen. Félten var parvis
beldgna (pa samma eller nirbeldgna gardar) i lik-
nande landskap (6ppna landskap utan skogskan-
ter), minst 100 m fran varandra. P4 15 av filten
anlades sanglarkerutor (10-25m? stora, tva per ha)
och 15 filt var kontroller utan sanglarkerutor. De
flesta rutorna (n=11) anlades vid sddden pa hosten,
men pa fyra filt anlades rutorna genom harvning
pa varen. Ogrésharvning under véren (april-maj)
skedde pa atta av filten med sénglarkerutor och
fyra av fdlten utan sanglérkerutor.

Revirkartering av sangliarkor skedde pa falten
under 6 besok under perioden 25 april-24 maj.
Direfter genomsoktes filten vid 3—4 tillfdllen for
att hitta ungkullar. Inventeraren genomsokte félten
genom att ga lings transekter med 10—15 meters
intervall och alla observerade ungar noterades pa
kartor. Dessa data sammanstilldes till antal kullar
per revir och antal flygga ungar per kull for varje
falt.

Under 2008 karterades ograsforekomsten pa sex
av filten med sénglarkerutor 2007. En metallram
(0,25m?) placerades i varje horn av 6 séngléarkeru-
tor (1 m fran kanten for att undvika kanteffekter)
och pd samma sitt i sex intilliggande kontrollru-
tor. Under juni manad sé& karterades forekomsten
av olika ogréds och dessa klipptes av och vigdes
(friskvikt).

Resultat

Tétheten av sangldrka var negativt korrelerad till
féltstorleken (Figur 1), men det fanns ingen signifi-
kant effekt av sangléarkerutor, olika vegetationsva-
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riabler eller ogriasharvning. Antal kullar per revir
var negativt korrelerad till faltets skord och positivt
korrelerad till vegetationens tdckningsgrad (Tabell
2), men det fanns ingen effekt av sanglarkerutor el-
ler ograsharvning. Antal flygga ungar per kull var
ocksa negativt korrelerad till féltets skord samt till
sikt tvdars mot sarader (Tabell 3, Figur 2). Analy-
serna av ograsforekomst visade att det fanns sig-
nifikant mer grés och total méngd ogrés (friskvikt)
pé de delar av filtet diar det fanns sanglarkerutor
foregaende ar.

Diskussion

De undersokta hostsadda félten hade hoga téthe-
ter av sanglérka (0,76 revir per ha), vilket &r nagot
lagre dn prefererade habitat som stubbédkrar och
trador. Det fanns ingen effekt av de anlagda sang-
larkerutorna pa tétheten av sanglédrka. Tétheten var
hogre pa mindre filt, vilket kan bero pa att sangléar-
kan foredrar heterogena landskap med olika gro-
dor och kantzoner, &ven om vissa studier visat att
bopredationsrisken kan vara hog ndra kantzoner.
Heterogena landskap kan ocksa erbjuda félt som
ar lampliga hiackningsbiotoper under olika delar
av sdsongen. Generellt var hiackningsframgéngen
lag pa de undersokta félten (0,85 flygga ungar per
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kull), vilket kan jamforas med de tva ungar per kull
som vi funnit behovs for att behalla en stabil po-
pulation. Hiackningsframgangen (bade antal kullar
per revir och antal flygga ungar per kull) var nega-
tivt korrelerad till skérden pa de olika falten, men
paverkades inte av forekomsten av sanglarkerutor
eller ograsharvning. Bopredation kan vara en fak-
tor som har stor effekt pd hickningsframgingen,
speciellt ndra kanter (ddr ménga revir fanns), men
detta utvdrderads inte i var undersdkning.

Forekomsten av ogrés (total forekomst och fo-
rekomst av grds) var hogre i de omraden dir sang-
larkerutor fanns éret innan dn pa ovriga delar av
faltet. Sanglarkerutorna utgjorde en begrinsad del
(<0,5%) av filtets yta, s& den negativa effekten av
ogris far anses vara mycket begrinsad.

Sammanfattningsvis visade denna undersékning
ingen effekt av anlagda sanglarkerutor pa téthet
eller hickningsframgang hos sénglirka. Skorde-
nivan pa de ekologiska félten &r betydligt lagre dn
pa konventionellt odlade félt (Statistics Sweden
2008). Sanglarkerutor ar billiga att anldgga (ca 50
kr per ha), accepteras av de flesta lantbrukare, ger
begransade ogrisproblem och metoden bor darfor
provas i storre skal pa konventionellt odlade falt
med titare grodor.
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Moult pattern of primaries and secondaries during first and
second flight feather molt in Great Grey Owls Strix nebulosa

Mytemonster i vingen hos lappugle Strix nebulosa etter forste og andre

svingfjeermyting
ROAR SOLHEIM

Great Grey Owls start flight feather moult when in their
second year. Moult was studied on outspread wings of 58
individuals in the collections at Naturhistoriska Riksmu-
seet in Stockholm. The owls always moulted the inner-
most secondaries in their first moult, and usually at least
two primaries, most often PS5 and P6. After this moult,
birds had 11-17 juvenile feathers left in each wing, of a
total of 21 flight feathers. In their second flight feather
moult, birds shed primaries outwards and inwards from
the primaries moulted during the first moult. A variable
number of secondaries outwards from S10 and S11 were
moulted. All birds retained at least one juvenile feather,
always P1. The number of juvenile flight feathers after

Abstract

the second moult was 1-6. The collection held no indi-
viduals known to be in their third flight feather moult.
Thus it was not possible to determine whether birds in
this age group could be aged by the wing moult pattern.
Great Grey Owls with no juvenile flight feathers should
thus be classified as 4C+ in autumn, and 5C+ in spring.
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Introduction

Very little is written on the moult of large feathers
in owls. Mikkola (1983) does not cover this field,
but in Cramp (1985) moult of flight feathers is de-
scribed, mostly based on studies of captive birds.
Moult is described for Little Owl Athene noctua,
Tawny Owl Strix aluco, Long-eared Owl Asio
otus and Short-eared Owl A4sio flammeus in Baker
(1983). The fact that Snowy Owls Bubo scandia-
cus and Eagle Owls Bubo bubo have 15 or more
secondaries, opposed to the other owls which have
10 or 11, is only mentioned by Cramp (1985) as
far as [ have discovered. Suopajirvi & Suopajérvi
(1994) described moult in Great Grey Owls, and
Niiranen & Haapala (1987) described moult in Ea-
gle Owl, however both papers in Finnish, and thus
not easily accessible.

Large owls and birds of prey do not moult all
their flight feathers each year. They usually start
moulting some primaries and secondaries in their
second summer (second calendar year; 2C). Next
year the moult continues, and the birds shed some
of the older feathers. In their third moult (as 4C) or

even later, the last juvenile feathers are usually lost
in the largest species. Smaller species may moult
all their flight feathers annually (as in Hawk Owl
Surnia ulula; Cieslak & Kwiecinski 2009), or par-
tially (as in Tengmalm’s owl Aegolius funereus;
Cieslak & Kwiecinski 2009, own data).

Through the year, feathers are bleached by sun-
light and worn by use. When flight feathers are
moulted partially each year, feathers of uneven age
will look different in relation to colour, contrast,
wear and tear. A pattern of dark and light feathers
thus appears. However, the differences between
feathers are not always easily observed, unless the
bird’s wings are examined in good light conditions
(daylight or appropriate artificial light).

In some species juvenile flight feathers are dis-
tinctively different from older feathers, while in
some others there is hardly any difference at all.
When juvenile flight feathers are distinct, a bird
may be aged quite accurately as long as such juve-
nile feathers are still present.

Based on work on Great Grey Owls Strix nebulo-
sa in late autumn 2009 (Solheim 2009), I wanted to
get a better insight into the moulting pattern of this
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great owl. This species moults a limited number of
primaries and secondaries each year (Cramp 1985),
thereby creating very distinct and visible moult pat-
terns in the wings of older birds (see Solheim 2009,
2010). The best place for such studies in Scandina-
via is Naturhistoriska Riksmuseet (NRM) in Stock-
holm. Here bird skins have been made for several
decades with one wing loose and outstretched. This
makes it possible to study all flight feathers with-
out harming the skin itself. I was kindly allowed to
visit the museum 12—15 January 2010, with access
to the bird skin collections.

Material and method

I inspected all Great Grey Owls which had been
prepared with at least one free wing. Each wing
was photographed with the skin’s catalogue
number to reduce the risk of mix ups during later
analyses of the material. Great Grey Owls have 10
primaries like the other owl species, 11 secondaries
and three tertiaries. Tertiaries were not included in
the analyses. The feathers were numbered starting
from the carpal joint, in the same manner as de-
scribed for Ural Owls Strix uralensis by Pietidinen
etal. (1984). The primaries and secondaries of each
bird were described as being juvenile, old, new or
dark. The last category was used for feathers dis-
tinctively different from juvenile feathers, but with
too weak differences to be classified as old or new.
Juvenile feathers were always easily recognized,
because they have distinctly narrow terminal dark
bands (see Figure 1). Wings where the contrast be-
tween feathers was not obvious, were also watched
under UV-light in a dark room. The use of UV
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light greatly enhances the differences of new and
old feathers, at least in some owl species (Solheim
in prep.). Although new feathers did not light up
under UV light as in owls with lighter feathers, in
some cases the UV enhanced differences and un-
derlined similarities between feathers of different
and same generations.

Wings from 58 Great Grey Owls were photo-
graphed and described (see Appendix 1). For two
specimens only the wings had been conserved, and
both wings were checked for these two. The owls
were recovered all year round, with slightly higher
numbers originating from the months April (15),
May (7) and October (6) (Table 1). They were clas-
sified as belonging to one of four age classes. Birds
were classified as juveniles before they started their
first flight feather moult in their second calendar
year (2C). Juveniles thus include the age categories
1C A (autumn) and 2C S (spring). M1 are birds in
or after their first flight feather moult (2C A and 3C
S), and M2 are birds in or after their second moult
(3C A and 4C S). Birds that have passed through
three or more moult cycles, have been classified as
4C+ in autumn, and 5C+ in spring.

A total of 23 owls were ringed, either as pullus
(13 ind.), as adults 2K+ (8) or with unknown data
for time of ringing (2). Since the birds ringed as
pullus can be categorized exactly at time of death,
these birds have functioned as a blueprint for the
moult pattern study. At time of death, the birds
ringed as pullus were in age classes Juvenile (2),
M2 (4) and older (7). No ringed birds were thus
found in the M1 category. However, as the birds
with the highest number of unmoulted juvenile
feathers are found here, there is very little risk of

Figure 1. Detail of primaries on
specimen 93/6276 from April 1993,
showing distinct differences between
juvenile and adult flight feathers

(PS and P6). Juvenile feathers are
recognized by narrow, often unregular,
terminal bands.

Detalj fra handsvingfjcer pa lappugle
nr 93/6276 fra april 1993. De to
lengste morke fjcerene er adulte fra
siste sommers myting, og skiller seg
tydelig fra de ovrige, juvenile fjcerene.
De siste kjennes best pd smale, ofte
irregulcere, terminale trverrband.



Table 1. Great Grey Owl wings in the collection of NRM, January 2010, showing month of recovery of spe-
cimen, and number of individuals in moult categories: Juvenile, M1, M2 and Older. For explanation, see text.
Months with individuals in active moult (missing or growing flight feathers), and mean number of moult fea-
thers in respective month is shown. * Individual not included in moult analyzes.

Lappugler, fordeling pa maned funnet, samt alder i kategoriene Juv (1Kh, 2Kv), M1 (2Kh, 3Kv), M2 (3Kh, 4Kv),
og eldre (4Kh og eldre). Maned med aktiv myting, og gjennomsnitt antall vingefjcer i myting per individ. * utelatt

fra myteanalysen.

Moult category Ind. with Mean no. of
feathers in flight feathers in

Month Juv Ml M2 Older Sum growth moult
January 1 1 2
February 1 1 2 4
March 1 1 3 5
April 2 4 3 6 15
May 2 3 2 7
June 1* 2 3
July 1 2 3 2 6.5
August 1 1 1 2
September 1 2 1 1 5 4 2.5
October 3 1 2 6
November 1 3 4 1 1
December 1 2 3
Sum 8 12 11 27 58

placing these individuals in the wrong age catego-
ry. This conclusion is supported by the described
moult pattern (see later). The 7 individuals in the
category older birds ranged from 6C to 17C, the
last individual being the oldest bird of known age
in the material. Since there were no owls of docu-
mented 4CA or 5CS age, | have not tried to follow
the moulting pattern after the second wing feather
moult of the owls.

Time of moult

Eight birds were in active moult, with feathers
either missing or growing (Table 1). These birds
were recovered in July—September, with an excep-
tion of one bird in active moult of P3 found 14 No-
vember. Mean number of flight feathers in moult
was 6.5 in July, 2 in August and 2.5 in September.
Both birds moulting in July were females. Howev-
er, the number of birds in active moult is too small
to indicate any sex difference in moulting period.

First moult M1

Twelve individuals were classified as belonging to
this category, with four 2CA birds and eight 3CS
birds. The status of their flight feathers is shown
in detail in Appendix 2. All individuals moulted at

least one primary, but not more than three (mean
2.3-2.4; P6 and P7 of Jno 2008/6726 of uncertain
status). Except for one bird, all moulted P5. Nine
moulted P6, and 6 moulted P4. P1-P3, P9 and
P10 were not moulted in any of these individuals.
All birds moulted the innermost secondaries S10
and S11. In 75% S9 was moulted, and 50% of the
birds also moulted S8 and S5. No birds moulted
S1 and S3, and only a few moulted the rest of the
secondaries. The birds moulted 4—10 flight feathers
per wing (mean number 6.8-6.9; see above). This
means that a Great Grey Owl after its first flight
feather moult (2CA and 3CS) has a mean of 14.3
juvenile flight feathers left in each wing (span 11—
17).The moult pattern of a bird in this stage is thus
easily recognized (see Figure 2).

Second moult M2

Eleven individuals were classified to this catego-
ry, however one of these (Jno 97/6355) were left
out from the analyses due to difficulties of correct
numbering of the feathers. Two individuals were
3CA birds, and eight were 4CS birds. Four of the
individuals were ringed as pullus, thus confirming
their age. The detailed status of the moult patterns
of the 10 birds are shown in Appendix 3.

Six of the birds had moulted primaries both out-
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Figure 2. Typical wing pattern of a Great Grey Owl (specimen 85/7270) in stage M1, age 2C autumn. This bird
has moulted the three primaries P4—P6, the innermost secondaries S9-S11, and S5.

Karakteristisk mytemonster hos lappugle i stadium M1 (alder 2Khaost). Fuglen har mytt hdandsvingfjcerene P4-P6,
og armsvingfjcerene S9-S11, samt S5.
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Figure 3. Typical wing pattern of a Great Grey Owl (specimen 94/6127) in stage M2, from April (age 4C spring).
P2-P4, P7 and P8 were moulted last summer, P5 and P6 were moulted one year earlier, while P1, P9 and P10 are
still juvenile, unmoulted feathers. For further explanation on the secondaries’ pattern, see Appendix 3.
Karakteristisk mytemonster hos lappugle i stadium M2 (alder 4Kvar). For neermere forklaring pa mytemonsteret,
se Appendix 3.
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wards and inwards from the primaries moulted the
previous year. Most probably all individuals moult-
ed like this, however for four birds the outermost
primaries were only categorized as Dark, positive-
ly not juvenile feathers. All ten birds had moulted
P5 during their previous, first flight-feather moult,
and all birds moulted P3 during the second moult.
Eight birds also moulted P4 in the second moult,
while the two other birds had moulted this primary
during their first moult. All birds retained at least
one juvenile feather, and for all birds P1 was ju-
venile. The number of juvenile feathers ranged
from 1-6 (mean number 3.4). Considering the 6
individuals in Appendix 3 with the least number of
feathers in category D, the owls moulted 6-9 (7-13
if D-category feathers are considered new) flight
feathers in their second moult (mean 7.3-10.3).

Because of added effect from individual varia-
tion in the number of feathers moulted during M1
and M2, the moult patterns of wings after the sec-
ond moult (3CA) display considerable variation.
In some birds the feathers from M1 and M2 were
clearly different in darkness and wear, but in other
individuals a considerable number of these feath-
ers could only be classified as Dark (meaning posi-
tively non-juvenile). A typical wing of a bird in this
category is shown in Figure 3.

Discussion

The moult patterns of Great Grey Owls as revealed
by the skin material at NRM, are in accordance

A
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Figure 4. Schematised moulting pattern for the first flight
feather moult in Great Grey Owl, based on 12 museum spe-
cimens. Black: new feathers, white: juvenile feathers. Pro-
portion of black denotes probability for feather in that posi-
tion to be moulted.

Skjematisert mytemonster for lappugle etter forste svingfjcer-
myting, basert pa 12 museumseksemplarer. Sort: nye fjcer,
hvitt: juvenile fjeer. Mengden sort angir sannsynligheten for
at en fjcer i denne posisjonen har blitt skiftet.

with the description given in Cramp (1985), with
moult of primaries starting with P5 or P6. The
number of Juvenile feathers in the wing after first
and second moult does not overlap, and makes it
quite easy to recognize these two age classes (Fig-
ure 4 and 5). Because there was no skin material
available of Great Grey Owls of documented age in
or after their third moult (4CA + 5CS), it is not pos-
sible for me to find the definitively end of presence
of juvenile feathers. However, two ringed 6CS
birds had no juvenile feathers left, and neither did
any older birds. Juvenile feathers are thus always
present at least until birds are in stage 4CS, and
seems never to be present after the fourth moult
(M4). Until birds in stage 4CA+5CS are studied in
detail, Great Grey Owls with no juvenile feathers
in their wings should be aged as 4C+ in autumn,
and 5C+ in spring (January—June). This is in ac-
cordance with Suopajérvi & Suopajérvi (1994),
who state that the last juvenile flight feathers are
moulted in the fourth or fifth calendar year of Great
Grey Owls. According to these authours, the last
juvenile flight feathers to be moulted are P 1 or P
10,and S 1 or S 4.

Great Grey Owls moult fewer flight feathers dur-
ing their first moult than Ural Owls (see Pietidinen
et al. 1984). This may be because renewal of flight
feathers is more energy demanding for large owls
than for smaller owls. The moult cycle of the larger
Eagle Owl seem to be even slower than in Great
Grey Owls (Niiranen & Haapala 1987, own stud-
ies). In Ural Owls the number of flight feathers

Figure 5. Schematised moulting pattern for the second flight
feather moult in Great Grey Owl, based on 10 museum spe-
cimens. Black and white as in Figure 4, hatched: moulted
during first moult, spotted: feather either new or from last
moult, but positively not juvenile.

Skjematisert mytemonster for lappugle etter andre sving-

fjeermyting, basert pa 10 museumseksemplarer. Sort og hvitt

som pad Figur 4, tverrstreket: byttet under forste svingfjcer-
myting, prikket: fjcer fra forste eller andre svingfjeermyting,
men tydelig ikke-juvenil.
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moulted increase from M1 to M2, then drops from
the second to the fifth moult, possibly because in-
creased energy demands when birds enter breeding
status (Pietidinen op. cit.). Although the number of
moulted feathers in M1 and M2 are lower in Great
Grey Owls, this species too moult more flight
feathers during M2 than during M1.These birds
have probably not entered breeding status, and the
more intense moult in 3C birds may reflect a gen-
eral phenomenon, or maybe the fact that older birds
are better hunters and thus in better condition than
one year earlier.

The very distinctive moult patterns in Great Grey
Owl wings in age categories 2CA—4CS are usually
very easily detected on live birds from a distance,
when they stretch their wings or fly. Modern digital
photography makes it easy to capture and instan-
taneously analyze such images. The differences of
owls make it possible to identify individual Great
Grey owls during field observation (see Solheim
2009, 2010). This owl species is a very good can-
didate for such field identifications, because Great
Grey Owls display a high degree of acceptance to
human observers. Being active during daylight,
Great Grey Owls are often spotted by people in
general, and by ornithologists in particular. As
many ornithologists are also active bird photog-
raphers, it is possible to actively try to shoot im-
ages of their wings during flight, and thus build an
identification archive as have been done for whales
(see Hamilton et al. 2007) and large conspicuous
terrestrial mammals.
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Opsummering

Som hos andre store ugler myter lappuglene vinge-
fjeer partielt, dvs. de skifter bare noen av vinge-
fjeerene hvert ar. De forste vingefjerene mytes nar
fuglen er ett ar gammel, dvs. 2K (i sitt andre kalen-
derér). Lappuglas forste sett av vingefjeer er tydelig
forskjellige fra de fjeerene som kommer etter, noe
som gjor det mulig 4 gjenkjenne juvenile ving-
efjeer. Naturhistorisk Riksmuseum i Stockholm har
de beste samlingene i Norden for & studere fuglers
mytemonster, fordi fugl gjennom mange &r har
blitt skinnlagt med en frilagt, utspent vinge. I ja-
nuar 2010 besgkte jeg museet, og fotograferte og
analyserte vinger fra 58 lappugler (Tabell 1, Ap-
pendix 1). Av disse var 23 individer ringmerket,
derav 13 som reirunger. Mytemonsteret hos disse
fuglene har fungert som fasit ved analysen av de
ovrige lappuglenes mytemenster (karakteristiske
mytemenster i Figurer 1-3).

Materialet omfattet 12 fugler etter forste sving-
fjermyting (2K.hest og 3K.var; Appendix 2) og
10 fugler etter andre svingfjermyting (3K.hest
og 4K.var; Appendix 3). Samlingen hadde ingen
fugler med kjent alder etter tredje svingfjeermy-
ting (4K.hest, 5K.vér), og mytemenster er derfor
ikke forsekt kartlagt etter andre svingfjermyting.
Etter forste svingfjermyting hadde alle lappug-
lene skiftet de innerste armsvingfjeerene S11 og
S10. De fleste fuglene hadde ogsa skiftet minst
to handsvingfjer, vanligvis P5 og P6. Etter forste
svingfjermyting hadde fuglene i snitt 14.3 juvenile
vingefjer tilbake i hver vinge (variasjon 11-17), av



et totalt antall pa 21 vingefjer. I sin andre sving-
fjermyting skifter fuglene handsvingfjeer utover
og innover fra de fjeerene som ble skiftet aret for.
Et varierende antall armsvingfjeer skiftes utover i
vingen fra S10. Alle lappuglene hadde minst en
juvenil svingfjer tilbake etter den andre svingfjeer-
mytingen, og hos alle fuglene var P1 fremdeles
juvenil. Antall juvenile svingfjer i vingen etter an-
dre svingfjermyting var i snitt 3.4 (variasjon 1-6).
Mangelen pa ringmerkte fugler med kjent alder i
kategorien 4K hest/5K.var umuliggjorde vurdering
av om mytemensteret kan folges hos lappugle etter
den tredje svingfjermytingen. Lappugler som helt
mangler juvenile svingfjeer (med hovedvekt pa P1),
ber derfor aldersklassifiseres som 4K+ pa hesten,
og 5K+ pa varen.

Det tydelige mytemensteret hos lappugler i al-
derskategoriene 2K.host-4K.var kan lett gjenkjen-
nes pa flygende fugler, eller pa fugler som strek-
ker den ene vingen (skjematiserte mytemenster i
Figurer 4-5). Moderne digitalfotografering mu-
liggjor en umiddelbar analyse av uglenes vinger.
Forskjeller i mytemenster og fjerenes flekkmeons-
ter gjor det mulig & gjenkjenne lappugleindivider
ute i naturen. Lappugla er en spesielt god kandidat
for slik feltidentifisering, fordi fuglene vanligvis
aksepterer mennesker som ikke kommer for neer.
Som dagaktiv jeger observeres lappuglene raskt
av mennesker generelt, og spesielt av ornitologer.
Siden mange av dagens ornitologer ogsa er gode
fuglefotografer, kan en aktivt oppfordre alle til &
forseke & samle fotografier av lappuglenes vinger,
og pa den méten bygge opp et identifikasjonsarkiv
slik man lenge har gjort for bestander av hvaler og
store, lett observerbare, landlevende pattedyr.

Appendix 1.

Great Grey Owls in the collection of NRM photographed in
this study. Museum journal number, date of recovery, clas-
sification in moult class and age at time of ringing for ringed
individuals. Ages in bold: confirmed age of birds ringed as
pullus. K=calendar year, S=Spring, A=Autumn.
Lappugler fra NRM fotografert i dette mytestudiet. Museets

Journalnummer, dato for funn, alderskategori og alder ved

merking for ringmerkte individer. Uthevet skrift: kjent alder.

JnoNRM  Date juv Ml M2  Older Ringed
as

76/0191 145 4KS

78/6043  11.5 3KS

82/6418 109 3KA pull.

84/6137 122 2KS

84/6186 253 2KS

84/6187  19.3 SK+? 2K+

84/6370  13.5 3KS 2K+

85/6359  31.3 3KS

85/6399 54 2KS pull.

85/6957 147 SK+

85/7253 169 1KA

85/7270  22.9 2KA

85/7454  16.10 2KA

85/7482  22.10 SK+

85/7600  26.6 6K pull.

86/6246 7.4 6K pull.

86/6284 154 3KS

86/6319  24.4 2KS

86/6321 2.5 4KS

86/6379  28.4 3KS

87/6203 124 4KS pull.

87/6235  22.4 SK+

87/6274 9.4 4KS

87/6738 14.11 7K pull.

88/6144  30.4 8K pull.

88/6376 8.5 5K+ 2K+

89/6052  16.2 5K+

90/6536  26.11 SK+

91/6159 7.5 4KS

91/6433  14.6 8K pull.

92/6125 154 4K+ 2K+

92/6224  7.10 1KA

93/6276 134 3KS

93/6911 28.10 5K+

93/6966  16.11 SK+

94/6127 44 4KS pull.

95/6048 9.2 4KS

95/6104  Apr SK+

95/6140  19.12 SK+

95/6141 263 SK+

95/6312 2.7 5K+ 2K+

95/6465  Nov 3KA

95/6533  Dec 2KA

96/6332  20.5 12K pull.

97/6080 3.3 17K pull.

97/6107 2.4 3KS

97/6355  19.7 3KA ?

2000/6024  10.1 3KS

2000/6086 3.9 5K+

2001/6256  18.6 4KS pull.

2002/6458  9.10 1KA

2003/6153  10.2 SK+

2004/6425  13.4 12K+ 3K+

2005/6512  29.10 1KA pull.

2005/6516  31.8 SK+ 2K+

2008/6726  17.9 2KA

2009/6006 3.1 8K+ 2K+

2009/6013  22.12 SK+ 7
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ORNIS SVECICA 21: 20-28, 2011

Hostflyttande kungsfaglars Regulus regulus vikt pa tre
niraliggande rastplatser i sydostra Sverige

The body mass of Goldcrests Regulus regulus at three closely situated stopover
sites during autumn migration in southeastern Sweden

ROLF LARSSON

Coldcrests Regulus regulus trapped during autumn mi-
gration at three sites in southeastern Sweden (inland, pe-
ninsula cape, and island) showed significant differences
in mean body mass, about the same in both males and
females: 0.71 g heavier inland than on the island, 25 km
to the south, and 0.25 g heavier inland than at the penin-
sula 8 km to the south. The main reason for the difference
was that mean body mass decreased during the day at
the island and peninsula sites while it increased strongly
at the inland site. Data on wind direction during night
was compared with the mean body masses the following

Abstract

days at the different sites. The lightest birds were trapped
after nights with wind from the east and the heaviest after
nights with wind from south to west. It is assumed that
these light birds had started off from the eastern side of
the Baltic and that this resulted in low body masses after
a direct night flight. They then rapidly moved to more
favourable inland sites to recover mass.

Rolf Larsson, Flyet, Pl 6804, SE 37300 Jimjo, Sweden.
E-mail: rolflar@gmail.com

Received 3 May 2010, Accepted 16 March 2011, Editor: S. Svensson

Inledning

Kungsfageln flyttar under hosten i stora skaror ge-
nom den sddra delen av Sverige. Aterfynd av ring-
markta faglar visar att de framfor allt kommer fran
populationer i den Skandinaviska halvon, Finland,
nordvéstra Ryssland och Baltikum (Fransson &
Hall-Karlsson 2008, Liljefors m.fl. 1985, Karlsson
1980, Grenmyr 1994, Rezvyi 1995). Flyttningen
gér 1 huvudsak i sydvistlig riktning mot ett dver-
vintringsomrade i norra Visteuropa men flyttning
i sydostlig riktning har registrerats (Fransson &
Hall-Karlsson 2008, Karlsson 1980). Aterfynds-
bilden for hoststrickande faglar i sydostligaste
Sverige (Ottenby och syddstra Blekinge) visar att
dessa till mycket stor del kommer fran Finland,
Estland, Ryssland och Litauen. De utomlands ring-
mirkta kungsfaglarna som kontrollerats pa nagon
av de tre mérkplatser som anvénts i denna uppsats
och som ringmirkts tidigare under samma host
hérrorde fran Norge (3), Finland (3), Ryssland (2),
Estland (6) och Danmark (10). Av de danskmérkta
fdglarna kontrollerades 8 samma dag eller tva da-
gar efter att de ringmaérkts pd Christianso, saledes
ett avvikande fall av returstrick. Av atta kungsfag-
lar som ringmarkts i Sverige och som kontrollerats

20

pa vara fangststationer kom 6 fran Ottenby, 1 fran
Hartso-Enskédr och 1 fran Landsort. Pa Ottenby fa-
gelstation har sedan 1994 f6ljande kontroller av i
utlandet ringmaérkta kungsfaglar gjorts: Norge (2),
Finland (1), Estland (9), Litauen (1) och Danmark
(1). Uppgifterna kommer fradn Ringmérkningscen-
tralen, Stockholm.

Kulmen for kungsfagelns stréick i sydostra Sveri-
ge nas i slutet av september och borjan av oktober.
Mediandatum for flyttningen vid Ottenby &r den
8 oktober (Hansson & Pettersson 1989) och Fal-
sterbo 11 oktober (Karlsson 1980). Kungsfageln
ar en utpriglad nattflyttare med en stracktopp vid
midnatt, men dagstrick under tva till fyra timmar
efter soluppgangen har iakttagits vid den Baltiska
kusten. Normalt brukar kungsfaglar landa en till
tvé timmar efter soluppgéngen (Cramp 1992).

Under hostarna 2006-2008 vigdes dver 6000
kungsfaglar pa tre olika lokaler i sydostra Sverige,
tva kustlokaler och en inlandslokal. I denna upp-
sats analyserar jag dessa vdgningar for att klarldgga
skillnader mellan lokalerna och viktfordndringar
under dygnet. Vikter och viktforandringar jamf{ors
ocksd med vindfdrhallandena dver Ostersjon. Se-
dan tar jag upp frdgan om hur vikten, som &r ett
matt pa fettupplagringen och ddrmed energireser-



ven, avgdr om kungsfaglarna, beroende pa rastlo-
kal, flyttar vidare, returstricker eller stannar tills
de okat tillrackligt i vikt for att fortsétta stracket.
Sarskilt diskuterar jag om det finns en undre vikt-
troskel som avgor strategin. En sddan har nimligen
tidigare diskuterats for kungsfaglar (Pettersson &
Hasselquist 1985, Thaler-Kottek 1990).

Fangstplatser och metoder

De tre lokaler dir fangst och végning skett ar Ut-
klippan, Torhamns udde och Flyet (Figur 1). Av-
standet mellan Utklippan och Torhamns udde dr 17
km och mellan Torhamns udde och Flyet 8 km, to-
talt saledes 25 km mellan den sydligaste och nord-
ligaste stationen. Utklippan bestar av tva storre dar
med stora hédllmarker och mycket sparsam hogre
vegetation pa de 6vriga Oppna grisbevuxna ytorna.
De trad och buskar som forekommer ar knéckepi-
lar, hagtorn och nypon. Nédgra barrtrdd finns inte.
Torhamns udde bestar av utbredda strandédngar
med enbuskar, slan och hagtorn. Inom omréadet
finns flera dungar med bjork och asp med inslag av
framfor allt tall pa sina hall. Fangstplatsen i Flyet
ligger i en villatradgard som omges av ett brutet
landskap med 6ppna odlade falt, dungar med bok,
ek och tall och hidllmarker. I omrédet finns flera
planteringar med gran. Avstindet till Ostersjons
strandlinje ar ca 1,5 km.

Kungsfaglarna fangades med traditionella sloj-
nit. Néten vittjades regelbundet med hogst 30 mi-
nuters mellanrum. Figlarna ringmérktes s snart
det var praktiskt mdjligt. Vid ringmérkningen be-
stimdes kon och mittes vinglangd. Féglarna vig-
des pé en elektronisk vag. Vagarna var av samma

Ottenby ”
Tgg o Flyat 3
T " Torhamn 'S

*Utkiippan

/AR
7

N\

Figur 1. Karta som visar de tre fangstplatsernas lage.
The location of the three trapping sites.

fabrikat och typ och de hade en noggrannhet pa 0,1
gram. Vagarna kalibrerades mot varandra. Néagon
regelbunden fettklassning gjordes inte och fettklas-
ser har darfor inte anvénts i denna uppsats. Inte
heller har jag korrigerat vikterna i forhallande till
vingldngden som matt pa fagelns storlek. Jag antar
helt enkelt att vikten &r ett tillrickligt bra matt pa
fagelns fettstatus. Vid stora nerfall av kungsfagel
kunde ingen mitning av vingliangd eller vigning
hinnas med utan faglarna enbart kdnsbestimdes;
en fjardedel av alla fangade kungsfaglar sldpptes
utan att ha vigts. I Flyet anvindes en CD-spelare
for att med hjélp av kungsfagelns lockldte och sang
locka ner faglarna. Utan detta hjdlpmedel hade
bara ett fital kungsfaglar kunnat fangas pa lokalen.
Bemanningen har inte varit kontinuerlig pa tva av
de tre lokalerna. Dagar da fangst bedrivits har den
dock pa Utklippan bedrivits hela dagen. Pa Tor-
hamn och i Flyet har fingst bedrivits framfor allt
under tidig morgon och formiddag, vissa dagar pa
eftermiddagen.

For 2008 gjordes en jamforelse av medelvikterna
beroende pa vilken vindriktning som var forhérs-
kande nattetid. September och oktober priaglades
denna host av relativt langa perioder med vind fran
en viss sektor, vilket mojliggjorde denna analys.
Uppgifter om vindriktning och vindhastighet pa
Utklippan och Ventpils i Lettland under september
och oktober 2008 har inhdmtats frdin SMHI och
Lettlands meteorologiska institut. Vindriktning och
vindstyrka for de olika nétterna (métningar k1 22,
01, 04 och 07 pa Utklippan och k1 21, 00, 03, 06 i
Ventspils) har jamforts och nétterna klassades efter
fran vilken sektor det blaste. Medelvinden for var-
je natt och for perioder med nétter med vind fran
samma sektor berdknades. Att uppgifter fran Vent-
pils valdes beror pa att jag med tanke pa faglarnas
strickriktning formodade att vindriktningen och
medelvinden for de tva lokalerna skulle represen-
tera den vind som en anldndande kungsfagel hade
exponerats for.

Resultat

Under september och oktober aren 2006, 2007
och 2008 ringmérktes sammantaget 8659 kungs-
faglar pa Utklippan, Torhamn och Flyet. Av dessa
konsbestdmdes, vdgdes och mittes vingldngden
pa 6489. Konsfordelningen pa Utklippan och Tor-
hamn var relativt jamn, medan det var overvikt for
hanar i Flyet, drygt 59 procent (Tabell 1). Ungfag-
larna dominerade kraftigt pa alla tre lokalerna. An-
delen gamla faglar uppgick till mellan 1,6 och 1,8
procent.
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Tabell 1. Konsfordelning i procent.
Sex ratio in per cent.

Tabell 2. Medelvikt (g) for hanar och honor.
Mean body mass (g) of males and females.

Hanar n Honor n Hanar n SD Honor n SD
Males Females Males Females
Flyet 59,3 879 40,7 603 Flyet 5,89 879 0,44 5,74 603 0,43
Torhamn 49,9 870 50,1 875 Torhamn 543 870 0,38 5,28 875 0,37
Utklippan 51,5 1681 48,5 1581 Utklippan 5,19 1681 0,33 5,02 1581 0,33

Medelvikterna (Tabell 2) for hanar och honor
visade att signifikanta skillnader férekom mellan
de tre fangstplatserna (hanar: F(2, 3427)=1000,3,
p<0,001 och honor: F(2, 3056)=841,5, p<0,001)
och dessutom att alla tre platserna signifikant skil-
de sig frén varandra (Tukey HSD test, p<0,001).
Hanarna i Flyet var 0,70 gram (13,5%) tyngre &n
pa Utklippan och 0,46 gram (8,6%) tyngre &n pa
Torhamns udde. De pa Torhamns udde var 0,24
gram (4,6%) tyngre dn de pa Utklippan. For ho-
norna var motsvarande siffror 0,72 gram (14,3%),
0,46 gram (8,7%) resp. 0,26 gram (5,2%).

Andelen faglar med en vikt under 5,0 gram var
avsevirt hogre pa Utklippan dn pa Torhamns udde
och i synnerhet &n i Flyet — 34, 14 resp. 1 procent.
Noterbart &r att 50 individer pa Utklippan vigde
under 4,5 gram medan motsvarande antal pa Tor-
hamn inskrénkte sig till 6 ex. I Flyet ddremot pa-
triffades ingen fagel som var ldttare &n 4,5 gram.

En granskning av hur vikterna fordndrades over
dagen (Figur 2 och Tabell 3) visar att kungsfag-
larna som fangades vid bade Utklippan och Tor-
hamn blev signifikant ldttare under dagen, och
detta gillde badde hanar och honor (Utklippan:
hanar r’=0,012, n=1679, p<0,001, honor r>=0,011,
n=1581, p<0,001, Torhamn: hanar 1>=0,008,
n=870, p<0,001, honor r>=0,004, n=875, p<0,001).
Vid Flyet ddremot 6kade vikten for bade hanar och
honor over dagen (hanar r*=0,17, n=879, p<0,001,
honor r’=0,17, n=603, p<0,001). Hanarnas vikter
6kade med 0,072 g per timme och honornas med
0,068 g (vikt for hanar = 5,1808 + 0,0717 x timme
och for honor = 5,0522 + 0,0681 x timme). Pa Ut-
klippan 6kade medelvikten under eftermiddagen sa
att kvéllsvikten var ungefdr densamma som tidigt
pa morgonen. For Torhamn ér bilden i detta avse-
ende oklar eftersom antalet faglar pa eftermidda-
gen var lagt.

For hanarnas del forekom signifikanta skillnader
i vikt i forhéllande till vindriktning vid samtliga
tre lokaler (Tabell 4). De tyngsta hanarna var de
som véagdes efter nitter med vind frén syd till vést.
Vid samtliga lokaler var vikten hos fangade hanar
efter nétter med vind frdn syd till vést signifikant
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skild frén faglar fingade efter ostliga vindar och
vid Flyet dessutom skild fran faglar fangade efter
vind fran vist till nord (Tukey HSD test, p<0,05).

For honornas del var bilden mer splittrad. Vid
Flyet och pa Torhamns udde fanns en signifikant
effekt av vinden pa fangade honors vikt, medan
detta saknades for fangsten pa Utklippan. Vid Flyet
var forhéllandena desamma som for hanarna och
faglar fangade efter vind fran syd till vést var sig-
nifikant tyngre dn efter andra vindar (Tukey HSD
test, p<0,05). De léttaste honorna i Flyet och pa
Utklippan vigdes efter nétter med vindar frdn ost-
sektorn, men sé var inte fallet pd Torhamns udde.
Dir togs léttviktarna efter nitter med vist till nord-
vindar (Tabell 4).

Diskussion

Hur kan skillnaden i medelvikt mellan de tre
rastlokalerna forklaras?

Bemanningen pa Utklippan var kontinuerlig un-
der de tre undersokningsperioderna. Detta var
inte fallet vare sig pa Torhamn eller i Flyet. Den
ofullstdndiga bemanningen p& Torhamn och i Flyet
ar en osdkerhetskélla och den kan ha fatt till foljd
att dagar med stort inflode av kungsfaglar missats.
Detta kan spela roll for totalbilden och slutsatserna
bara om viktforédndringarna skulle vara annorlunda
sadana dagar. Detta dr osannolikt, och jag anser
att materialet speglar vikter och viktutveckling pa
ett korrekt sétt pa alla tre lokalerna och att dérfor
likheten mellan kustlokalerna sdvil som skillna-
den mellan dem och inlandslokalen dérfor ar vil
belagda.

Trots att viktminskningen under dagen var sig-
nifikant for bade Utklippan och Torhamn var den
utomordentligt liten och det var bara hogst en pro-
cent av variationen som kunde forklaras av regres-
sionen mellan vikt och klockslag. Den intressanta
skillnaden foreldg déarfor mellan kustlokalerna och
inlandslokalen. Vid den senare var viktokningen
0,07 g per timme vilket forklarade 17% av varia-
tionen.

En orsak till skillnaden i medelvikt kan vara att



Figur 2. Medelvikt for kungsfaglar timme
for timme vid de tre fangstplatserna.
Vikterna dr medelvdrdena for hanar och
honor. De forsta och sista timmarna har
slagits samman med efterf6ljande eller
foregaende timme pa grund av for fa
végningar (detaljdata i Appendix).

Mean body mass of Goldcrests each hour
at the three trapping sites. The weights
are means of males and females. The first
and last hours have been pooled with the
following or previous hour due to too few
weighings (details in Appendix).

Vikt K Weight (g)
v
w

6,5 5

6,0 |

7 8 9 10 11 12 13 14

——Flyet -—@l—=Torhamn -—&—Utklippan

Timme Hour

15 16 17 18

e

4,5 +

Tabell 3. Medelvikter (g) och antal (n) vigda kungsfaglar pa varje fangstplats och under varje timme.

Mean mass (g) and number (n) of weighted Goldcrest at each site and during each hour.

Tim- Flyet Torhamn Utklippan
me Hanar Hanar Honor Honor Hanar Hanar Honor Honor Hanar Hanar Honor Honor
Hour n M n M n M n M n M n M
6 1 5,30 3 587 16 547 14 5,18 16 538 9 529
7 138 5,76 94 551 161 5,40 161 5,38 185 533 173 5,13
8 217 5,77 125 5,59 246 5,48 250 5,26 280 5,27 263 5,10
9 125 5,76 95 5,66 179 5,45 170 5,26 271 5,14 260 4,99
10 76 5,90 62 5,74 137 5,44 124 5,29 254 5,17 223 4,99
11 82 5,86 55 583 87 5,36 99 522 241 5,16 196 5,00
12 71 6,01 44 581 25 5,18 29 521 125 5,15 112 498
13 82 6,15 61 6,02 6 525 12 528 112 5,11 102 4,98
14 32 6,11 26 6,02 8 5,09 1 4,50 91 5,06 117 492
15 32 634 19 596 5 554 15 531 37 5,15 49 4,93
16 5 6,58 6 6,30 26 524 29 5,01
17 12 6,31 8 6,02 17 5,31 21 5,06
18 6 7,05 36,20 17 535 15 5,23
19 1 6,30 9 539 12 5,13
20 1 6,80
Total 879 603 870 875 1681 1581
Tabell 4. Medelvikt beroende pa vindriktning under september och oktober 2008.
Mean body mass depending on wind direction during September and October 2008.
Hanar Males Honor Females
Flyet n Torhamn n Utklippan n Flyet n Torhamn n Utklippan n
W-N 591 55 544 22 522 128 5,67 37 5,18 25 5,09 123
NE-E-SE 5,79 117 543 82 5,16 356 5,67 92 5,37 112 5,04 346
S-wW 6,06 384 5,66 117 534 82 5,90 245 539 73 5,09 74
556 221 566 374 210 543
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fdglar som &r mer eller mindre utmattade maéste
rasta pa isolerade dar och halvoar medan de som &r
i battre skick stracker vidare mot fastlandet norrut.
De mer utmattade faglarna "nddlandar” pa Utklip-
pan och Torhmans udde medan de som &r i béttre
kondition stracker in mot land, till t.ex. Flyet som
ligger ca 1,5 km in pa fastlandet.

Kungsfageln behover dagligen vid alla arstider
ata minst sin egen kroppsvikt i form av f6da. Fo-
dobehovet stiger genast nir temperaturen sjunker,
vid ruggning, under stricket, under 6vervintringen.
Formodligen &r knappast ndgon annan fagelart sa
starkt beroende av tillrdcklig néringstillforsel varje
dag under sin flyttning (Thaler 1990). Under pe-
rioder med sirskilt stort energibehov, som under
stracktiden, stiger behovet upp mot det dubbla
normalbehovet (Thaler & Thaler 1982). Infor host-
flyttningen kan vikten stiga kraftigt till 7,3 g (Tha-
ler 1979).

Kungsfagelns foda bestar frdmst av insekter
och spindlar. Amnesomsittningen r si hog att
kungsfageln inte tal att svélta ldnge at gangen.
Overvintrande, ibland ocksa strickfiglar, overle-
ver knappast 2 timmars hunger utan skador. Fran
néringsintaget till att de oforbrinda resterna avges
i form av exkrementer gar det mellan 21 och 31
minuter (Thaler 1979).

Barrtrdd och dé framfor allt gran dr kungsfagelns
fodosdksnisch framfor andra. Kungsfageln kan
ocksa soka mat i enbuskar och péa hosten forekom-
mer det att den letar mat pa marken, t.ex. bland
vixtlighet av ljung. Fodosdk i 16vtrad som bjork
och bok undviks (Haftorn 1986).

Manga undersdkningar visar att flyttfaglar i re-
gel forlorar i vikt under de forsta dagarna péd en ny
rastplats (Alerstam 1982). For kungsfageln har un-
dersokningar visat att kroppsvikten minskade med
mellan 0,09-0,38 gram under den forsta rastnings-
dagen. Det tog omkring tre och fyra dagar innan
faglarna éterfick den vikt som de hade vid forsta
fangsttillfallet. Ar med stora méangder kungsfaglar
minskade vikten @nnu mer och det tog upp till 9,9
dagar innan initialvikten ater ndddes (Hansson &
Pettersson 1989).

Pa Torhamns udde visade en studie att av 22
kungsfaglar som aterfangades samma dag eller fol-
jande dag, hade endast fyra lyckats 6ka i vikt. Forst
efter 2-3 dagar vinds viktkurvan uppét (Carlsson
1972).

Vid en undersokning pa Oland av den minsk-
ning i kroppsvikt som rastande faglar drabbas av
forsta dagen var kungsfaglar som ringmarktes pa
tre inlandslokaler i genomsnitt 0,3 gram tyngre
och en fettklass hogre &n faglar som ringmaérktes
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vid Ottenby. Denna skillnad forklarades med att
minskningen av vikt forsta dagen till storsta delen
beror pa svarigheter att hitta foda 1 ett olampligt
och okédnt omrade, som Ottenby, dér fageltdtheten
dr osedvanligt hog (Hansson & Pettersson 1989).

Den under dagen minskande medelvikten vid
bade Utklippan och Torhamn och den 6kande
medelvikten vid Flyet kan bero pa den olika f6-
dotillgdngen pa de tre rastlokalerna. Sdmst forut-
sattningar har Utklippan, pa Torhamns udde ar de
nagot battre. I Flyet &r tillgangen till foda daremot
betydligt battre. P4 Utklippan bestar busk- och
tridvegetationen av ett fatal knédckepilar och ett
antal hagtorns- och nyponbuskar medan barrtrdd
saknas helt. P& stranddngarna pa Torhamns udde
vixer en del enbuskar och dér finns ocksé ett min-
dre antal tallar att soka foda i. I Flyet med sitt mer
varierade landskap med gott om enar, tallar och
granplanteringar erbjuds battre mojligheter att hitta
foda och konkurrensen bor vara betydligt mindre.

Knapphet pa foda och kungsfagelns stora né-
ringsbehov och mycket snabba dgmnesomsittning
kan forklara den minskande medelvikten vid Ut-
klippan och Torhamn. Men den kan dven bero pa
konkurrens om en knapp fodotillgdng. Pa i synner-
het Utklippan &r konkurrensen hard. Stora méngder
med smaféglar rastar pa 6arna. En rastande kungs-
fagel far konkurrera héart med artfrander och andra
arter om de knappa resurserna. Ocksa pa Torhamns
udde rastar betydande méngder med flyttfaglar och
dven dir bor konkurrensen om fodotillgangarna
vara stor, medan konkurrenstrycket i Flyet, som é&r
en inlandslokal, inte &r lika hogt.

Ytterligare en orsak till den laga medelvikten pa
Utklippan och pa Torhamns udde kan vara att en
del av de faglar som anlidnder dit tvingats forlanga
sin flyttning eftersom de vid gryningen befann sig
over Oppet hav.

Vid Flyet ddremot visade vdgningarna att bade
hanar och honor 6kar i vikt dver dagen, honorna i
genomsnitt 0,75 g och hanarna 0,79 g. Om vi an-
tar att en kungsfagel i vila forlorar ungefér 0,5 %
av sin vikt per timme (Meijer et al. 1994) skulle
viktminskningen for en kungsfagel under en natt
vara ca 0,4 g. Detta innebir att de kungsfaglar som
fangas vid Flyet fettupplagrar infor nésta flyttning.

Vid Flyet kan den 6kande medelvikten under da-
gen vara en kombination av att det ror sig om faglar
som dr 1 béttre kondition och som dessutom haft
mojlighet att dta upp sig, trots att en del tvingats till
en forldngd flyttning.

Forhallandena pa Torhamn och Utklippan betraf-
fande tillgéng till foda och konkurrens mellan ras-
tande faglar kan jamforas med laget vid Ottenby.



For Flyets del bor forhallandena dverensstimma
med inlandslokalerna pa Oland.

Hur paverkas flyttningen och vikten hos fangade
kungsfaglar av vindriktningen?

En flygning &ver Ostersjon innebidr en betydande
anstrangning. Detta borde avspegla sig i medel-
vikten hos figlar som med storsta sannolikhet natt
Utklippan, Torhamn och Flyet osterifran.

Den genomsnittliga flyttningshastigheten, som
inkluderar bade flygning och rastning, for en
kungsfagel under hostflyttningen &r 55,5 km per
dygn (Fransson & Hall-Karlsson 2008). De kungs-
faglar som strickt dver havet till Flyet, Torhamn
och Utklippan har tillryggalagt betydande strickor
innan de gér ner for att rasta. Det finns ett flertal
exempel pa kungsfiglar som har flugit 6ver Oster-
sjon dér den tillryggalagda strickan ligger pa allt
mellan 190 och 446 km. Den svenskmirkta kungs-
fagel som flyttade snabbast, 446 km pa ett dygn, en
ung hona mérkt i S6dermanland i oktober, kontrol-
lerades levande i Kaliningradomradet dagen darpa
(Fransson & Hall-Karlsson 2008).

En kungsfagel berdknas flyga med en hastighet
pa 25 km i timmen vid vindstilla férhallanden (Pet-
tersson & Hasselquist 1985). Med en flyghastighet
pa 25 km i timmen vid vindstilla vdder tar det ca
8 timmar att klara av en etapp pa 190 km och 18
timmar for 450 km. Vid medvind kortas givetvis
denna tid.

Enligt teoretiska berdkningar dr den minskning
av striackande faglars kroppsvikt som beror pa for-
brukningen av fett omkring 0,7 % per flygtimme
for de minsta téittingarna. Féltundersokningar har
visat att kungsfageln vid flygning mellan Norge
och Skottland forlorar 0,7 % kroppsvikt per timme
flygning (Alerstam 1982)

Utifran radarstudier har man nu kommit till sam-
stimmighet om att flyttning gynnas av goda for-
hallanden vid lagtryck, samt ocksé av 6kande tem-
peraturer under varen och fallande under hosten.
I sjélva verket foredrar faglar att flytta under klar
himmel och i medvind eller svaga vindar under
bada arstiderna (Newton 2008). Gemensamt for
host och var dr att flyttfaglarna stricker intensi-
vast nir de har gynnsamma medvindar (Alerstam
1982).

Det &r rimligt att anta att de 1aga medelvikterna
som uppméttes efter nitter med vind fran ostsek-
torn beror pa att det da ingér faglar i fangsten som
startat oster om Ostersjon och att den langa flyg-
ningen &ver Ostersjén innebir en timligen stor en-
ergiforbrukning.

Man skulle kunna forledas att tro att faglar som
rakat ut for motvind skulle vdga minst, men un-
dersokningen visar att de tyngsta kungsfiglarna
registrerades vid vindar fran syd till védst — utom pa
Utklippan dér de tyngsta fangades efter nitter med
vind frédn vist till nord. De hér “tungviktarna” &r
troligen faglar som med god fettupplagring ldmnat
Sydsverige for att stricka at sydvést. Pa grund av
sid- och motvind kan de genom vindavdrift ha av-
vikit fran den sydviéstliga flyttriktningen.

Utklippan, Torhamns udde och kusten med Flyet
blir da sista anhalten fore Gppna havet och det ér
naturligt att ga ner for att rasta om natten &r langt
framskriden i stdllet for att vaga spranget ut over
havet. Vid vindar fran syd till vést &r det inte troligt
att kungstaglar som startat pa andra sidan Ostersjén
anldnder till det sydostra hornet av Sverige. Rader
det ddremot ostliga vindar sa att de har medvind
ar det rimligt att anta att de passerar och att detta
bidrar till de laga vikter som noteras efter vindar
frén nordost till sydost.

Ndr vdljer kungsfaglarna att avbryta strécket for
att i stéllet bygga upp nya fettreserver? Och ndr
ger de sig av pd flyttning igen?

Enligt Thaler-Kottek (1990) instéller kungsfigeln
stracket om de ar ldttare dn 5 g (efter detaljerade
undersokningsresultat i voljdrer férmodligen till
och med vid 5,3 g) och fortsdtter forst efter att en
ny fettdepa lagts upp. Pettersson & Hasselquist
(1985) skriver: De kungsfaglar, som fangades vid
Ottenby och som rastade mer &n ett dygn, hade en
medelvikt pd 5,3 g. De som inte rastade hade ett ar
en medelvikt pa 5,36 g och foljande ar 5,43 g. De
skriver ocksa att omkring 50 % av kungsfaglarna
kan flyga 6ver 10 timmar eller mer — alltsd en nor-
mal nattflygning — pd de fettreserver de hade nér de
fangades i Ottenby.

Om grinsen for att avbryta stracket ligger vid
5,3 g skulle ca 8 procent av kungsfaglarna i Flyet
behova fettupplagra ytterligare innan de kan fort-
sitta. Medelvikterna for bade hanar och honor pa
Utklippan och honor pa Torhamns udde 1ag under
5,3 g. Dér skulle darfor ca 41 resp. 70 procent av
kungsfaglarna behdva fettupplagra. Skulle grin-
sen i stdllet ligga vid 5,0 gram skulle 1,4 procent
av kungsfaglarna i Flyet, 14 procent pa Torhamns
udde och 34 procent pa Utklippan behdva stanna
for att bygga upp nya fettdepaer.

Grénsen 5,3 gram forefaller vara for hog. Om
den stimmer skulle kungsfaglarna rasta i mycket
stor utstrickning pa i synnerhet Utklippan. Mitt
intryck &dr att en stor majoritet av kungsfaglarna
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lamnar 6n ganska omgéende for att troligen bege
sig till den nérliggande skérgarden ca 10 km norrut,
dér det finns storre mojligheter att finna foda och
att bygga upp nya fettreserver.

Thaler-Kottek skriver att kungsfaglarna som
holls i voljarerna drog “vidare” ndr deras kvéllsvikt
lag vid 5,9-6 g (Thaler-Kottek 1990). Om kungs-
faglarna &r redo att stracka ivdg efter en fettupp-
lagring som motsvarar en kroppsvikt pa 5,9 till 6,0
gram, betyder det att 44,4 procent av kungsfiglarna
i Flyet ligger 6ver denna niva. Vid Torhamn och
Utklippan dr motsvarande siffror 9,9 respektive 2,9
procent.

Viktuppgéangen under dagen i Flyet visar att plat-
sen &r en bra rastlokal med god tillgang pa foda och
att manga kungsfaglar ldgger pa sig avsevirt storre
fettlager 4n mininivan 6 gram innan de ger sig av
pa striack igen.

Ett tack till Thord Fransson pa Ringmérkningscen-
tralen pa Naturhistoriska riksmuseet for hjalp med
statistiska berdkningar samt granskning av manus-
kriptet.
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Summary

Every autumn large numbers of Goldcrests Regu-
lus regulus pass southern Sweden on migration,
mainly in a southwestern direction. In September
and October 20062008, 6 489 Goldcrests were
ringed, sexed and measured for body mass (Ta-
ble 1) on the island Utklippan, at the peninsula
of Torhamn and at Flyet in the southeastern part
of Sweden. The distance between Utklippan and
Flyet is 25 km (Figure 1). In September and Octo-
ber 2008 data on wind speed and direction during
night were collected from Utklippan and Ventspils
in Latvia, the easten side of the Baltic Sea being
the assumed origin of many Goldcrests. The nights
were classified according to the wind direction and
the wind speed.

Results

The mean body mass of males and females differed
significantly between the trapping sites (males:
F(2. 3427)=1000.3, p=<0.001 and females F(2.
3056)=841.5, p<0.001) and all trapping sites also
differed significantly from each other (Tukey HSD
test, p<0.001). The males at Flyet were 0.76 g
heavier than those at Utklippan and 0.46 g heavier
than at Torhamn. The corresponding figures for fe-
males were 0.72 g and 0.46 g. (Table 2). At Utklip-
pan the lightest birds (< 5.0 g) made up 34 percent,
at Torhamn 14 percent and at Flyet only 1 percent.
At Utklippan 50 birds had a body mass below 4.5
g, at Torhamn there were 6 birds and at Flyet none.

Over the day (Figure 2 and Table 3), the Gold-
crests trapped at Utklippan and at Torhamn became
significantly lighter (Utklippan: males r>=0.012,
n=1679, p<0.001, females 1>=0.011, n=1581,
p<0.001, Torhamn: males r>=0.008, n=870,
p<0.001, females r’=0.004, n=875, p<0.001). At
Flyet the body mass of both males and females in-
creased significantly over the day (males r>=0.17,



n=879, p<0.001, females r>=0.17, n=603, p<0.001).
Males increased their body mass with 0.072 g per
hour and females with 0.068 g. The body mass of
males = 5.1808 + 0.0717 x hours, and of females
=5.0522 + 0.0681 x hours. At Utklippan there was
an increase in body mass in the afternoon, possi-
bly also at Torhamn, but the numbers trapped there
were low.

The heaviest males were trapped after nights
with wind from south to west (Table 4). At all
sites these males differed signigicantly from males
trapped after nights with wind from the east and at
Flyet, from birds trapped after nights with winds
from west to north as well (Tuckey HSD test,
p<0.05). In females, on the other hand, the picture
was not that clear. At Flyet and Torhamn there was
a significant effect of wind direction on body mass
of females, but not at Utklippan. At Flyet females
trapped after nights with wind from south to west
were significantly heavier than those trapped after
nights with other wind directions (Tukey HSD test,
p<0.05).

How can the difference in mean body mass
between the trapping sites be explained?

One reason for the difference between the trapping
sites could be the fact that more or less exhausted
birds have to make a stopover on isolated islands
or peninsulas such as Utklippan and Torhamn. The
location of Flyet is situated on the mainland, 1.5
km from the shore-line.

The Goldcrest has a very intensive metabolism
and needs to feed its own body weight every day
(Thaler-Kottek1990). It feeds mostly in coniferous
trees, i.e. spruce and juniper (Haftorn 1986). Sev-
eral studies have shown that birds lose body mass
during the first days at a stopover site (Alerstam
1982). The reason for this might be that birds are
unfamiliar with the new stopover site and that they
have to compete with a large number of conspecif-
ics and other species for food (Hansson & Petters-
son 1989).

The decreasing mean body mass at Utklippan
and Torhamn and the increasing mean body mass at
Flyet may be explained by the difference in avail-
ability of food. Utklippan is a bare island with no
coniferous trees at all, while Torhamn consists of
grazed seashore meadows with some pine trees and
quite a lot of junipers. At Flyet on the other hand
the landscape is more varying with oak, beech, pine
trees and junipers and some plantations of spruce.

At Utklippan a large number of migrating birds
regularly make a stopover and certainly there is a

keen competition for food. The food availability is
better at Torhamn but with a lot of birds around the
competition is probably strong. At Flyet the com-
petion should be much less with fewer birds and a
more abundant amount of food. The daily increase
in body mass at Flyet was on average 0.75 g for
males and 0.79 g for females. This means that the
Goldcrests trapped at Flyet are building up fat in
preparation for the next migration flight.

How does the wind direction influence migration
and the mean body mass of trapped Goldcrests?

A number of Swedish Goldcrests recovered on
the other side of the Baltic have travelled between
190 and 446 km (Fransson & Hall-Karlsson 2008).
With a groundspeed of 25 km/h in calm weather
(Pettersson & Hasselquist 1985) it would take
about 8 hours to fly 190 km and 18 hours for 446
km. After nights with winds from east it is reason-
able to suppose that birds starting off from east of
the Baltic are predominant among birds trapped
in southeast Sweden the following morning. They
have to consume quite a lot of energy during the
sea crossing resulting in the low mean body masses
found. Field studies have shown that a Goldcrest
loses 0.7 percent of body mass per hour when fly-
ing (Alerstam 1982).

The heaviest birds were trapped after nights with
winds from south to west (Flyet and Torhamn)
and from west to north (Utklippan). Probably
these birds took off from southern Sweden head-
ing southwest, but due to headwind and crosswind
they drifted from their southwesterly migration di-
rection. Goldcrests from the eastern side of the Bal-
tic can hardly reach southern Sweden during nights
with such headwinds.

When do Goldcrests interrupt the migration or
take off for the next flight?

Thaler-Kottek (1990) said that Goldcrests inter-
rupted migration when body mass fell below 5.3
g. Goldcrests trapped at Ottenby had a mean body
mass of 5.3 g and half of them were capable of fly-
ing >10 hours with the fuel load they had when
trapped (Pettersson & Hasselquist 1985). If there
is a limit at 5.3 g, 70 percent of the Goldcrests at
Utklippan would have to increase in body mass
before continuing migration and the corresponding
figures for Torhamn and Flyet are 41 and 8 percent,
respectively. If the limit of 5.3 percent is correct
a very large part of the Goldcrests at Utklippan
should have to make a stopover, but my impression
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is that a majority leave the island, probably flying
some 10 km to the north, where they can find food
and build up energy reserves for the next flight.
Thaler-Kottek (1990) writes that the Goldcrests
continue migration after building up fuel reserves
representing a body mass of 5.9—-6 g. At this weight
44 .4 percent of the birds at Flyet are able to contin-
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ue migration, and at Torhamn and Utklippan only
9.9 and 2.9 percent, respectively. The body mass
increase at Flyet shows that this is a good stopover
site where many Goldcrests put on more energy re-
serves than required before taking off for the next
migratory flight.
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The stopover behaviour of the Garden Warbler Sylvia borin in

Obudu, southeast Nigeria

Trddgardssangarens Sylvia borin beteende under rastning i Obudu, sydostra

Nigeria

SOLADOYE B. IWAJOMO, ULF OTTOSSON, YAHKAT BARSHEP, ANDERS HELSETH,
MARK F. HULME, MATTHEW STEVENS & JONAS WALDENSTROM

The Garden Warbler breeds in the Palaearctic and mi-
grates to sub-Saharan Africa for the non-breeding sea-
son. We studied its passage, body mass and moult at the
Obudu Plateau in southeast Nigeria in October—Decem-
ber 2005 and December 2007—January 2008. In Nigeria,
Garden Warblers in the Guinea savanna have been shown
to increase body mass in October—November, preparing
for migration to wintering sites further south. They begin
to arrive at Obudu from mid-October and the numbers
gradually increase with time; median date of passage
was 3 December. This influx is clearly different from that
which has been recorded for other sites in West Africa.
The patterns in wing length and size-corrected body mass
of individuals suggest a difference in the migration time
of individuals of different sizes in the two years. Average
fuel loads were lower at Obudu than has been reported in
Central Nigeria. This, and the capture of moulting indi-
viduals, suggests that Garden Warblers may not embark
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on a longer journey southwards in mid winter, and pos-
sibly may even winter at Obudu.
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Introduction

Every year many Palaearctic bird species embark
on migratory journeys from their northern breed-
ing grounds to their wintering grounds in tropical
Africa. In the course of this journey they cross vast
ecological barriers such as the Sahara desert and
the Mediterranean Sea (Moreau 1972). It has been
suggested that a common strategy among Palae-
arctic migrants after crossing the Sahara into West
Africa is to move with the Inter-Tropical Conver-
gence Zone (Jones 1988). However, for some of
these species, e.g. Lesser Whitethroat Sylvia cur-
ruca and the Subalpine Warbler S. cantillans, the
Sahel zone serves as wintering ground, while oth-
ers move further south after a short stay in this zone
(Morel 1973, Jones 1985, Bensch et al. 1991).
Although the migration of Palaearctic bird spe-
cies has been a topic of research for more than a
hundred years, very few studies have focused on
the intra-African part of the migratory journey. The

aim of this study was to learn more about the non-
breeding movements of the Garden Warbler Sylvia
borin within Nigeria, in sub-Saharan Africa. This
is one of the most studied Palaearctic migrants,
and has been used as a model species in many
cage studies on fat accumulation and orientation
(e.g. Gwinner & Wiltschko 1980). The Garden
Warbler breeds in Europe, North-West Kazakhstan
and along the whole extension of the Russia/Kaza-
khstan border (Ryabitsev 2001, Wassink & Oreel
2007) and winters over a wide range of Eastern
and Western equatorial and Southern Africa, where
they also make annual moult of all flight feathers.
In West Africa they are widespread and common
to abundant (Smith 1966, Gore 1981), frequenting
outlying woods, fringing forest and bush (Serle &
Morel 1977) and generally habitats offering good
tree cover (Elgood et al. 1994). During the non-
breeding season, they are usually solitary but can
also be found in small groups gathering to feed at
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fruiting bushes and trees, as well as picking insects
from leaves and twigs (Serle 1957).

The phenology of spring and autumn migration
at two study locations in northern and central Ni-
geria has been reported by Ottosson et al. (2005), in
which they illustrated the influx of migrant Garden
Warblers in the Sahel in September, later spreading
into the more lush Guinea savanna in the central
part of Nigeria. Data from Amurum, outside Jos
in Central Nigeria, show that the majority of birds
fuel up and disappear from that area in November
(Smith 1965, 1966, Ottosson et al. 2005). Elgood
et al. (1966) considered the Garden Warbler to be
a regular winter visitor to the southern forested
areas of Nigeria. This is supported by records of
individuals trapped in southwestern (Ludlow 1966)
and southeastern Nigeria (Serle 1957) between No-
vember and April. Furthermore, there have been
records of individuals ringed in the UK and Eu-
rope and recovered in Nigeria (Williamson 1964,
Marchant & da Prato 2002, Bakken et al. 2006).
The recoveries of birds of the presumed same
population indicate the Congo Basin to be the final
destination for those Garden Warblers migrating to
Nigeria (Sharland 1972, Fransson & Hall-Karlsson
2008). It is however not known if the birds leaving
the Guinea savanna embark on a single long flight
to their final wintering ground or if they would still
stopover at another location in Nigeria. Nonethe-
less, the importance of Nigeria to the migration
ecology of this species can be seen from the host-
ing of migrating (Smith 1965, 1966, Ottosson et
al. 2005) and overwintering individuals (Ludlow
1966). In this study, we targeted birds that were
leaving the Guinea savanna of Nigeria presumably
for the Congo Basin, by performing fieldwork in
the Becheve Nature Reserve, at high altitude in
the Obudu mountain range in southeastern Nigeria
bordering Cameroon. Here we analyse the phenol-
ogy of migration, pattern of body mass as well as
moult of Garden Warblers. We use this data to give
more details about the stopover behaviors and the
phenology of migration of the species in Nigeria,
and thus part of its intra-African migration.

Methods
Study sites

Data from bird ringing activities at Becheve Nature
Reserve, Obudu (6°25'N, 9°22°E, Figure 1), from
10 October—13 December 2005 and 12 December
2007-12 January 2008 was analyzed. Becheve Na-
ture Reserve, ¢.70 hectares, is located on the Obudu
plateau in southeastern Nigeria. The plateau, c. 1,500
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Figure 1. Map of Nigeria showing position of Obudu in rela-
tion to Malamfatori (Sahel savanna) and Amurum (Guinea
savanna).

Karta over Nigeria med ldget for Obudu i forhallande till
Malamfatori (sahelsavann) och Amurum (guineasavann).

meters above sea level, consists mainly of grassland
and relatively small montane forest patches and is a
western extension of the Cameroon highlands (Bor-
row & Demey 2001). The reserve contains 60%
montane forest, 25% regenerating forest, 10% grass-
land and 5% formerly cleared farmland. A total of 13
mist nets of lengths between 618 m were used in
2005, with a total of 43,358 net meter hours, while
in 2007/2008, 12 nets (between 6—12 m length) were
used, with a total of 8,262 net meter hours. Mist net-
ting was carried out at the same points during the
two ringing seasons.

Phenology of migration

The number of captured Garden Warblers was plot-
ted against trapping dates (Figure 2) to describe the
timing of migration at Obudu. We also analysed the
median passage date for individuals at this site.

Morphometrics

All birds trapped were ringed and aged using the
EURING age codes as either first calendar year



birds or adult birds. Standard measurements were
taken, such as fat score from 0 representing no vis-
ible fat to a maximum of 9 (cf. Bairlein 1995), wing
length to the nearest 1 mm using the maximum chord
method (Svensson 1992) and body mass (to nearest
0.1 g) using a Pesola spring balance. Moult of flight
feathers was recorded according to Ginn & Melville
(1983); an old feather scored 0, growing feathers on
a scale from 1-4 and a new feather scored 5.

Lean Body Mass and Fuel load

Lean body mass (LBM) was estimated at 16.3 g
for first year and 16 g for adults by averaging the
ten lowest body masses recorded for each group. In
adults the leanest individuals did not differ in wing
length from the others (ANOVAF1,28=0.316,p=
0.578). However in first year individuals, the wing
length of the leanest individuals was significantly
shorter than other individuals (ANOVA F1, 116 =
3.444, p = 0.066). Hence, we have used 16 g as
an estimated LBM of both age classes. The LBM
was used to estimate fuel load in the captured birds
(expressed as percent of the LBM) as 100 x (BM-
LBM)/LBM, where BM is body mass as recorded.

We acknowledge that there is no sufficient
overlap between the two periods of our trapping
that allows for accurate investigation of seasonal
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Figure 2. Number of captured Garden Warblers in relation to
trapping date at Obudu. White bars represent first year birds
and black bars represent adults.

Antalet fangade trddgardssangare i Obutu i forhdllande
till fangstdatum. Vita staplar dr forsta drets ungfaglar och
svarta staplar dldre faglar.

trends in morphometrics. We therefore included
the variable year in the tests for the relationships
between standardized body mass, wing length and
fuel load with date of capture. The interaction term
yearxdate was also included in the linear model
as a predictor variable. All analysis of standardized
body mass, wing length and fuel load were based
on 3-days moving averages, because our data was
not sufficiently large to allow for analyses based on
single day data.

Primary moult score was regressed against date,
with date as dependent variable (Pimm 1976) thus
estimating moult duration for the average bird. Al-
though the linear regression method of analyzing
moult data has been criticized as incorrect and the
moult durations obtained overestimated (Under-
hill & Zucchini 1988), we have used this method
to obtain a comparative value. Reported values
are means + SD and differences were considered
significant at p < 0.05. All statistical analyses were
carried out in SPSS version 11.0 (SPSS Inc. 2001).

Results

General trapping results

A total of 159 individuals were captured at Obudu
during the 2005 and 2007-2008 ringing sessions
out of which 7 individuals were recaptured in the
2005 ringing season and 1 individual in the 2007—
2008 season. Of the total number of birds captured
118 (74.2%) were first calendar year birds and 31
(19.5%) were second calendar year or older birds.
The age of 10 (6.3%) individuals could not be de-
termined.

Phenology of migration

Garden Warblers begin to arrive at Obudu from
mid-October. Adult passage started a day earlier
(11 October) than first year birds (12 October). A
gradual increase in numbers was observed from
late October, although the majority seemed to ar-
rive from mid November to early December (me-
dian date: 3 December for both age classes, Fig-
ure 2). Garden Warblers were captured throughout
December, but the capture rate dropped in late De-
cember and early January.

Morphometrics

Body mass was significantly related to wing length
(ANOVAF, 145=5.709, p=10.018) but this relation-
ship did not differ between first year and adult birds
(Interaction of age and wing length; ANOVA F 44
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Figure 3. Trend in mean wing length
(mm) of Garden Warblers (based on
3-day moving average) with date of
capture in (a) 2005 and (b) 2007/2008
ringing seasons.
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=0.613, p=0.435). This made it possible to correct
for wing length using the equation Standardized
body mass = 7.859 + wing length x 0.125. Also,
wing length did not differ significantly between the
adult and first year birds (First year mean: 79.8 +
2.03 mm, Adult mean: 79.8 + 2.04 mm, ANOVA,
Fi 146 = 0.000, p = 0.993). We therefore pooled
the standardized body mass and wing length data
for the age classes together to analyse for trends
within the season using 3-day moving averages of
both variables. Standardized body mass (based on
3-day moving averages) was significantly related
to date of capture (Linear model, F; 14=8.632,
p=0.004) but the slope of the relationship was sig-
nificantly different between the two years in which
birds were trapped (Linear model, interaction term
yvear X date, F, 14=18.186, p<0.0001). Analysing
the years independently, there was a significant
decline in standardized body mass with date (No-
vember to mid December) during the 2005 ringing
season (F; 1,=5.369, p=0.022, B=-0.002), whereas
in the 2007/2008 season it increased significantly
with date from mid December to mid January (F,
»x=11.595, p=0.002, B=0.013). Similarly, wing
length (based on 3-day moving averages) was sig-
nificantly related to date of capture (Linear model,
F, 14,=8.632, p=0.004) but the slope of the rela-
tionship was significantly different between the
two years in which birds were trapped (Linear
model, interaction term year xdate, F, 14=18.186,
p<0.0001, Figure 3). During the 2005 season there

32

relation till fangstdatum for (a) 2005
och (b) 2007/2008.

was a significant decline in wing length (based on
3-day moving averages) with date in November to
mid December (F; 11,=5.369, p=0.022, B=-0.019),
whereas in the 2007/2008 season it increased sig-
nificantly with date from mid December to mid
January (F; »=11.595, p=0.002, B=0.101).

Fuel load

Fuel load (Figure 4) did not differ between age
classes (first year mean: 11.7 + 8.02 % LBM, adult
mean: 11.3 + 8.28 % LBM, Linear model, F; ;5=
0.158, p = 0.691) and the pattern was the same for
both seasons (Linear model, interaction term age x
year, F 1455=0.076, p=0.783). Based on 3-day mov-
ing average of data pooled for both ages, there was
no trend in fuel load with date (Linear model, F;,
143=0.575, p=0.449) and this pattern was the same
in the two years (Linear model, interaction term
vear X date, F1, 143=2.516, p=0.115). The maxi-
mum fuel loads were estimated at 44% and 35%
of LBM in a first year and adult bird respectively.

Moult

A total of 13 actively moulting Garden Warblers
(7.7%, including recaptures) were recorded during
the two ringing campaigns. Of this number, only
one moulting individual (0.78%) was trapped in
October—mid-December 2005 while 12 individu-
als (30%, including recaptures) were recorded in
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mid-December 2007 to mid-January 2008. The
moulting individuals were all adults. One indi-
vidual originally trapped on 15 December (moult
score 2) was recaptured twice, on 31 December
(moult score 17) and 6 January (moult score 18).
Following the method of Pimm (1976) we estimate
that the moult duration of the average bird may be
about 90 days.

Discussion

The phenology of migration and body mass pat-
terns of Garden Warblers at Malamfatori (Sahel
zone of Northern Nigeria) and Amurum (Guinea
savanna zone of Nigeria) has been reported by
Ottosson et al. (2005). Also, data from previous
studies have shown that the species does not spend
the winter in the Sahel and Guinea Savanna (Ot-
tosson et al. 2005, Smith 2007, Bayly & Rumsey
2010). Thus, drawing from these published works,
it is clear that during the autumn passage, and af-
ter a few months in the Guinea savanna region of
Nigeria, Garden Warblers embark on a new leg
of migration, presumably to their final wintering
quarters. After two field seasons at Becheve Nature
Reserve on the Obudu plateau, we can now pro-
vide additional data on the Garden Warbler’s intra-
Africa migration and the behaviour of this species
in Nigeria. The passage of Garden Warblers at
Obudu commenced from mid-October and peaked
by 3 December, after which a gradual decline was
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observed. Although no Garden Warblers were cap-
tured after 8" January 2008, two individuals were
observed in the field within the last four days of
trapping. Furthermore, Garden Warblers were first
captured relatively earlier at our study site (11
October) compared to dates reported by previous
studies in forested areas of Nigeria (18 November
at Imesi-ile (7°33'N 4°33°E; Ludlow 1966) and 15
October at Ibadan (7°23'47"N 3°55°0"E; Parker
1968). This difference in arrival dates support the
suggestion of Smith (1963) that after crossing the
Sahara, Garden Warblers move southwards slowly
while feeding on the way. The median passage date
at Obudu is about 30 days after the reported date
for birds passing through the Guinea savanna re-
gion of Nigeria (Ottosson et al. 2005). This clearly
shows a distinct intra-African movement of this
species within Nigeria, the timing of which differs
from the autumn influx from their European breed-
ing grounds that occurs in September—-November.
Also, the peak passage reported by Parker (1968)
for birds trapped in Ibadan, Southwest Nigeria was
26 days earlier than we have reported at our study
site.

Three-day moving averages of standardized
body mass and wing length of Garden Warblers at
Obudu showed a negative trend with date in the
2005 season but increased in the 2007/2008 sea-
son, suggesting that larger birds pass through the
study site earlier than smaller ones but later in the
season there is another influx of large individuals.
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There was no significant change in the fuel load of
individuals trapped over the season. Also, the aver-
age fuel load recorded at Obudu (11.6% of LBM,
adults and juveniles pooled together) is lower than
the 21.3% recorded for passing Amurum in autumn
(Ottosson et al. 2005). This suggests that from
Obudu, many Garden Warblers may not embark
on a longer journey further south. First year and
adult individuals with maximum fuel loads may
however be capable of covering a distance of about
2,500 km and 2,100 km respectively in still air and
at an altitude of 1000 m, according to the Penny-
cuick flight model (Pennycuick 1989), assuming a
wing span of 0.239 m, wing area of 0.011 m? and
an aspect ratio of 5.24 (Pennycuick 1989).

Furthermore, it has been suggested that the tim-
ing of moult in birds should not overlap with mi-
gration, considering the energetic cost of the two
processes (Jenni & Winkler 1994, Berthold 1996)
and implying that the efficiency of migration may
be constrained by the process of moulting, espe-
cially where the birds have to cover great distances.
Some studies have shown that many palaearctic
migrants in the tropics including the Garden War-
bler moult their flight feathers at their wintering
grounds (Ludlow 1966, Ginn & Melville 1983,
Svensson 1984).

Data from previous studies have shown that
winter moult in Garden Warblers occurs between
December and April (Williamson 1964, Pearson
1973). We confirm this with record of all moult-
ing individuals captured between December and
January. However it seems that primary feather
moult of birds trapped in Obudu may have started
in November considering the moulting individual
trapped on 3 December 2005, having five primaries
in active moult. Our record of moulting individuals
suggests that some birds winter at our study site.
One moulting individual was trapped three times
over a period of 22 days further supporting the sug-
gestion that either these birds were stopping-over
for an extended period, possibly for the purpose of
moulting, or that they had reached their final win-
tering ground. Pearson (1973) estimated the moult
duration of Garden Warblers wintering in Uganda
to be about 70 days. In this study we estimated the
moult period to be about 90 days. As a result of
the paucity of our moult data which consequently
limited the method of analysis, we cannot conclude
that moult duration we have obtained is a true re-
flection of the behaviour of this species at Obudu.

The early capture of moulting individuals as
compared to that of Ludlow (1966) also suggests
that birds captured at Obudu may differ in terms of
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origin as compared to the earlier records in South-
west Nigeria. According to Williamson (1964),
the moult of secondaries usually commence when
the renewal of primaries is well advanced. How-
ever, in our study we recorded two individuals
which had not dropped any primary feather but had
commenced the renewal of a secondary or tertial
feather. Perhaps the sequence of moult in Garden
Warblers is more variable than has been reported in
earlier studies. It can be noted that moult patterns
can be very variable in other Sylvia warblers (e.g.,
Hasselquist et al. 1988, Lindstrom et al. 1993).

Although wintering sites are often associated
with the commencement of moult in the remiges,
particularly in species which undergo a complete
winter moult, such sites may not be the final win-
tering grounds. The resulting strategy of moult-mi-
gration has been reported in Great Reed Warblers
moulting in Ghana (Hedenstrom et al. 1993) and
Willow Warblers in Ivory Coast (Salewski 1999
and 2002). Similarly, an overlap of moult with
migration has been documented in several stud-
ies (Pearson & Backhurst 1976, Herremans 1990,
Schaub & Jenni 2000). Perhaps the reduction in
capture rate experienced towards the end of our
survey period could be attributed to Garden War-
blers at our study site exhibiting moult-migration
or that the birds had learnt to avoid the nets?

In this study we conclude that after departing the
Guinea savanna region of Nigeria, many Garden
Warblers embark on another journey, possibly to the
southeastern part of Nigeria where they stopover.
During this period many individuals commence the
moult of flight feathers, a situation which suggests
they may winter at this site. Following our assump-
tion that birds migrating to Nigeria are en-route to
winter grounds beyond the Congo Basin, it is pos-
sible that some individuals continue their journey
southwards with partially moulted flight feathers.
However, the pattern in fuel load does not suggest
an intention for longer migration. The fact that
surveys previously conducted in Southwestern Ni-
geria did not record any moulting individual within
the time of year that our study was conducted also
suggests that the population we have studied is of
a different origin.
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Sammanfattning

Tradgardssangaren héckar i Europa och dvervintrar
1 Afrika, framforallt kring ekvatorn. I Vistafrika ar
den en spridd och vanlig vintergést dér tradinsla-
get ar rikligt. Vi har tidigare beskrivit flyttningens
forlopp 1 Nigeria fran tva orter i norra respektive
centrala Nigeria. I Sahelomréadet anlander de for-
sta trddgardssangarna i september for att senare
sprida sig sdderut till den mer beskogade Guinea-
savannen. I centrala Nigeria lagger de pa sig nya
fettreserver och startar en ny flyttning i november.
De slutgiltiga Overvintringskvarteren aterfinns i
Kongobickenet. Vi studerar hiar denna sista flytt-
ningsetapp genom att finga faglar pd Obudu-platin
i sydostra delen av Nigeria.

Vi fangade tradgéardssangare vid Becheve Nature
Reserve, Obudu-platan (6°25'N, 9°22'E, 1500 m
over havet; Figur 1) 10 oktober—13 december 2005
och 12 december 2007—12 januari 2008. Vi anvén-
de 13 slgjnt, 6 till 18 meter langa och sammanlagt
43.358 nitmetertimmar. Nétplatserna var desamma
bada studiedren. Alla fingade faglar ringmarktes,
aldersbestdimdes och fettklassades. Ruggnings-
stadiet beskrevs med en etablerad skala for flyg-
fjadrar, fran 0 for en oruggad fjader till 5 for en helt
utvuxen, ny fjader.

Det fanns ingen skillnad i vingldngd beroende
pa vikt hos varken gamla eller unga faglar. Som
en konsekvens av detta valde vi att anvianda 16,0
gram (medelvirdet av de 10 figlarna med lagst
vikt) som den fettfria vikten for alla faglarna. Fett-
fri vikt anvéndes for att berdkna méngden lagrat
flygbrénsle och som procentuell del av fettfria
vikten. De tva tidsperioderna dverlappande endast
delvis, och for att korrigera for detta togs dr och
interaktionen dr xdatum med som faktorer i analy-
serna. Vi anvénde rullande tre-dagars medelvarden
for att undvika datapunkter baserade pa enskilda
individer. Genom regressionsanalys studerades hur
ruggningspoédngen varierade med datum for att be-
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stimma ruggningens ldngd for olika individer.

Totalt fangades 159 tridgardssangare, va-
rav 94% éaldersbestimdes (118 ungfaglar och 31
adulta; Figur 2). Kroppsvikten var signifikant kor-
relerad med vingldangd och varierade likartat mel-
lan aldersklasserna. Darfor kunde vi korrigera for
vingldngd i analyserna. Vinglidngden skiljde sig
inte heller mellan dldersklasserna och vi slog dar-
for samman data nér vi analyserade trender inom
sdsongen. Den standardiserade kroppsvikten var
signifikant korrelerad med fangstdatum, men lin-
jens lutning skiljde sig mellan de tva aren. For
faglar fangade 2005 minskade kroppsvikten med
fangstdatum, medan forhéllandet var det omvanda
for sdsongen 2007/2008. Liknande monster sags
for vinglangd (Figur 3): 2005 minskade vinglangd
med datum, medan den 6kade over tid under sa-
songen 2007/2008. Fuel load varierade inte mel-
lan aldersklasserna och uppvisade inga signifikanta
trender 6ver tid (Figur 4). Maximal fuel load be-
raknades till 44% respektive 35% av den fettfria
vikten for ungféglar och adulta faglar.

Tretton av de fangade faglarna (alla adulta) var
under aktiv ruggning, varav endast en fangades
mellan oktober och mitten av december (2005)
jamfort med 12 individer fran mitten av december
2007 till mitten av januari 2008. Ruggningens {or-
lopp bestdmdes till ca 90 dagar .

Studien forstérker bilden av ett uppdelat strick
av tradgardssangare i Nigeria. Hoststrécket kan de-
las in i en tidig del dédr faglarna ror sig fran Sahel
till Guineasavannen, varifran de efter en tid pabor-
jar en ny flyttningsrorelse till de slutgiltiga dver-
vintringskvarteren. Striacktoppen vid Obudu lag ca
30 dagar efter stracktoppen i Guineasavannen.

Vingléngden visade viss variation inom och mel-
lan sdsongerna, vilket mojligen antyder att olika
populationer passerar Obudu. Fettméngden i rela-
tion till den fettfria vikten varierade inte med da-
tum. I genomsnitt var den 11,6%, vilket ar lagre
dn 1 centrala Nigeria (21,3%). Detta antyder att
den kvarvarande flyttningsetappen frén Obudu ar
relativt kort, men fettet racker dnda till 210-250
mils flyttning, antagande avsaknad av vind, en alti-
tud om 1000 meter, ett vingspann om 0,239 meter,
vingarea om 0,011 m? och en kvot om 5,24 i Pen-
nycuicks flygekvation.

Ruggning sammanfaller normalt med flyttning
eftersom bada kridver mycket energi. Att vi fann
ruggande faglar kan antyda att en del individer
overvintrade i vart undersokningsomrade. En av
de ruggande faglarna aterfangades ocksa efter 22
dagar.
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A white feathered area on the forehead is more common in hybrids
of Greylag Goose Anser anser and Greater Canada Goose Branta
canadensis than in the parent species

Ett vitt befjddrat omrdde pd huvudet ndrmast ndbben dr vanligare pd hybrider
mellan grdgds Anser anser och kanadagds Branta canadensis dn det dr pd

fordldraarterna

C. G. GUSTAVSSON

This study evaluated prevalence and extent of white ar-
eas on heads of Greylag Goose x Greater Canada Goose
hybrids. A white area which bordered the bill and then to
various degrees extended over the forehead was found in
17 out of 20 hybrids. This was significantly more com-
mon in the hybrids than in the parent species. The white
areas in the hybrids were also significantly larger than
in those 82 out of 191 adult Greylag Geese which had
some amount of white area. There were too few Greater
Canada Geese with a white area outside the normal pale
cheek patch to make a meaningful similar quantitative
comparison also with them. No white area was seen in

Abstract

the three presumed 1st Calendar year hybrids but when
two of them were seen again in September of the 2nd Cy
there were some pale feathers that were interpreted as
the beginning of white areas. The white areas in hybrids
are therefore regarded to be adult features which like in
several pure Anser species begin to develop during the
2nd Cy.
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Email: CG@Gustavsson.se
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Introduction

A white area over the forehead is a characteris-
tic feature of some Anser species such as Greater
White-fronted Goose Anser albifrons and Lesser
White-fronted Goose Anser erythropus (Madge
& Burn 1988). Also several other Anser species
including Greylag Goose Anser anser may have
a thin white border next to the bill (Figure 1) but
in my experience rarely any larger white area
like those in Figure 2 and (Gustavsson (www). In
Greater Canada Geese Branta canadensis, anoma-
lous white areas of a somewhat different type may
be seen on the heads in a few percent of the birds
(Hanson 1949, Figures 3—4). Finally, in my experi-
ence a white area on the forehead is very common-
ly found in Greylag Goose x Greater Canada Geese
hybrids (Figures 5-6). This may lead to specula-
tion about involvement of Greater White-fronted
Goose and to misclassifications.

The aim of this study was to compare the preva-
lence and extent of white areas on the forehead in
Greylag Goose x Greater Canada Goose hybrids
with what may be seen in the parent species.

Material and methods
Material

All twenty Greylag Goose x Greater Canada Goose
hybrids in my photo archive were compared with
photos of 191 Greylag Geese and with two separate
materials comprising a total of 125 Greater Canada
Geese. Eighteen of the hybrids are numbers 1-18
in a previous article (Gustavsson 2010). Individu-
als 4-6 were considered to be Ist Cy (Calendar
year) birds. All hybrids in the study material cor-
responded to the description of Greylag Goose X
Greater Canada Goose hybrids by Randler (2001).
Parentage was presumed but not proven e.g. by
genetic analysis. Two somewhat similar hybrids
were considered to result from other species com-
binations. One very small bird with a short bill was
classified as a Lesser Canada Goose x Greylag
Goose hybrid (Figure 8). Another hybrid had the
size of a Greater Canada Goose, dark wine red bill,
large white head and neck areas, pale-fringed ter-
tials, pale-tipped tail feathers and pink legs — it was
presumed to be a Snow Goose x Greater Canada
Goose hybrid. The Greylag Geese were moulting
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Figure 1. Among the 191 Greylag Geese in the study popula-
tion, this is one of the individuals with the largest extent of
white border to bill though still only Class 1. 6 June 2010.
Bland de 191 gragdssen i studiepopulationen dr detta en av
individerna med den storsta utbredningen av vitt vid ndb-
broten, fast dnda bara Klass 1. 6/6 2010.

Figure 2. Among all Greylag Geese in my photo archive, this
is one out of the two with the largest extent of white, Class
2. The other one is (Gustavsson (www). In both birds, there
is also some amount of white around the eye and up over the
forehead. 16 June 2008.

Bland alla gragdss i mitt fotoarkiv dr detta en av de tva med
den storsta utbredningen av vitt vid nibbroten, Klass 2. Den
andra dr (Gustavsson (www). Pd bdda faglarna finns ocksa
ett visst matt av vitt runt 6gat och upp over pannan. 16/6
2008.

Figure 3. Greater Canada Goose with one out of two dif-
ferent patterns of white areas on heads in this study — a spot-
ted mixture of white and black feathers which often is most
pronounced between bill and eye as well as around the eye.
Considered as Class 3 extension. 12 September 2009.
Kanadagas med det ena av tva olika ménster av vitt pa hu-
vudet i studiematerialet — en flickig blandning av vita och
svarta fjddrar som ofta dr mest uttalad mellan ndbben och
ogat liksom runt 6gat. Bedémd som Klass 3 utbredning. 12/9
2009.



Figure 4. Greater Canada Goose with the other pattern of
white areas on heads in this study — a more Barnacle Goose
like pale forehead area which was most pronounced in this
individual. This picture was taken 17 September 2010 but
the bird also belonged to the 95 Greater Canada Geese which
were counted 20 August 2010.

Kanadagas med det andra monstret av vitt pa huvudet i stu-
diematerialet — ett monster som mera liknar det hos vitkin-
dad gds och som var mest uttalat pa denna individ. Bilden
togs 17/9 2010 men fageln tillhérde de 95 kanadagdss som
rdknades 20/8 2010.

Figure 5. Typical pattern of white areas on the head in Grey-
lag Goose x Greater Canada Goose hybrids. There is a white
border next to the bill reminding on the distribution of white
in Greylag Geese and in addition white spotting reminding
on what is seen in some Greater Canada Geese such as the
one in Figure 3. Classified as Class 2 extension. This bird has
been seen at the same location at least for the last three years
and should be at least 4th Cy. 17 September 2010.

Typiskt monster av vita omrdden pa huvudet pa kanadagas
x grdgas hybrider. Det finns en vit kant ldngs ndbben vilket
paminner om utbredningen hos gragas, men dven vitfliackig-
het som paminner om det man kan se pa en del kanadagdiss,
t ex den i Figure 3. Bedomd som Klass 2 utbredning. Denna
fagel har setts pa lokalen de senaste tre dren och borde vara
minst 4k. 17/9 2010.

Figure 6. Hybrid Greylag Goose x Greater Canada Goose
with a large extension of white which was considered as
Class 3. 12 September 2009.

Hybrid gragas x kanadagds med stor utbredning av vitt som
bedomdes som Klass 3. 12/9 2009.
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adult birds which were photographed in Malmo,
Sweden on 6 June 2010 and they comprised all the
birds I could approach enough for a close-up head
photo. The Greater Canada Geese were 30 individ-
uals that were collected in Scania, Sweden, in the
winter 2009-2010 for genetic and morphological
analysis and 95 individuals which were studied by
a combination of binocular observation and pho-
tography in Skovde, Sweden on 20 August 2010.
An absolutely certain photo documentation of all
individuals could not be made in the 95 Greater
Canada Geese because the birds were continuous-
ly moving. However, repeated visual evaluation
showed no further birds with white head areas in
addition to the four photo-documented individuals.

Methods

All hybrids and Greylag Geese were photographed
(head portraits) and white components on the fore-
heads were classified according to an arbitrary
scale which was constructed for this study: Class
0 = absent, Class 1 = minimal-to-small, Class 2 =
moderate, and Class 3 = extensive (Figures 1-3
and 5-6). The same scale was applied also to the
Greater Canada Geese even though the location of
white areas was somewhat different in them. As an
additional analysis of white area extent, the largest
amount of white in any of the Greylag Geese was
used for comparison with the hybrids, in which the
white areas were then subdivided as smaller than or
similar to versus larger than the maximal extent of
white in the Greylag Geese (Figure 1).

Statistical analysis

The study hypotheses were that: 1. White areas on
the forehead are more common in Greylag Goose
x Greater Canada Goose hybrids than in the parent
species and 2. The amount of white in birds with
such white areas is on average larger in hybrids
than in Greylag Geese.

The hybrids were compared with the two par-
ent species. Presence vs. absence of white areas on
foreheads was analysed by Fischer’s exact test. In
birds with any amount of white area, a quantita-
tive comparison of Classes 1 to 3 in hybrids and in
Greylag Geese was done by Mann-Whitney U-test
and a qualitative comparison with the largest extent
of white in Greylag Geese by Fisher’s exact test.
Two-sided p-values <0.05 were considered statisti-
cally significant.

Results

Presence or absence of any amount of white on the
forehead in the hybrids and in both parent species
is shown in Table 1. Such white areas were thus
much more common in the hybrids than in the par-
ent species, especially more common than in the
Greater Canada Geese.

In those birds which had a white area, I then
also made quantitative comparisons. The extent
of white according to the scale Class 1 / Class 2
/ Class 3 was distributed in the hybrids as 5/ 8 /
4 individuals and in the Greylag Geese as 82 / 0
/ 0 (p<0.001). In a separate analysis, the largest

Table 1. Prevalence of a white area of any size on the forehead (outside the pale cheek area in hybrids and

Greater Canada Geese.

Férekomst av ndagon form av vitt omrdde framtill pa huvudet (utanfor kindflickarna pd hybriderna och kana-

dagdssen).

Species White area p-value for

Art (yes/no) difference to hybrids
Vitt omrade p-vdrde for skillnad

(ja/nej) gentemot hybriderna

Hybrids Greylag GoosexGreater Canada Goose (n=20) 17/3

Hybrider grdagds * kanadagds (n=20)

Greylag Goose, adults Gragds, adulta (n=191) 82/109 <0.001

Greater Canada Goose Kanadagas (n=30)* 1/29 <0.001

Greater Canada Goose Kanadagds (n=95)** 4/91 <0.001

* Material collected for genetic analysis. Material insamlat for genanalys.
** Field observation by binocular and camera. Fdltobservation med kikare och kamera.
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Figure 7. Greater Canada Goose with an extensive white
component on head and neck, far beyond the limit for Class
3. 12 September 20009.

Kanadagas med ett utbrett vitt inslag pa huvud och hals,
langt forbi grdnsen till Klass 3. 12/9 2009.

amount of white in any of the Greylag Geese was
used for comparison with hybrids. The distribu-
tion of larger than / equal to or smaller than the
largest amount in Greylag Geese was then 0 / 82
in Greylag Geese and 12 / 5 in hybrids (p<0.001).
A quantitative comparison with Greater Canada
Geese was not considered to be meaningful due
to the limited number of individuals with white
areas. There was also some doubt about if the ob-
served individuals were representative for Greater
Canada Geese in general, since in my experience
birds with much more extensive white areas than
in the 125 individuals in this materials are not rare
(Figure 7).

Discussion

This study shows that a white area on the forehead
is very common in Greylag Goose x Greater Can-
ada Goose hybrids and more common than in any
of the parent species. However, small white areas
were also found in 82 out of 191 Greylag Geese
(42.9%). The white areas were also larger in the
hybrids than in the Greylag Geese. Both study hy-
potheses were therefore confirmed.

The study material does not allow any conclu-
sive comparison with the extent of white in Great-
er Canada Geese. To complicate matters, there
seemed to be two different types of white areas on
the heads of the Greater Canada Geese. In some
birds, there was a spotted mixture of white and
black feathers (Figure 3). This is a pattern which
I have seen previously in Greater Canada Geese

at several locations and the white component has
then often been most pronounced between the bill
and the eye as well as around the eye. It has in
some cases also extended down the neck (Figure
7). When I reviewed the photos of Greater Canada
Geese with white areas on the head or neck at Art-
portalen (www), virtually all birds with white areas
outside the normal cheek patch seemed to be of
this type. However, among the 95 Greater Canada
Geese in this study, there was also one bird with
a different and more Barnacle Goose like head
colour distribution (Figure 4) and in its company
also a bird with a small pale area high above the
forehead. On a later visit to the same location, the
number of Canada Geese had increased and then
there was also a large bird with white spots above
the eyes. These types of head colour distribution
may be seen in pictures of birds which are consid-
ered to be Giant Canada Geese Branta canadensis
maxima, e.g. those by Harteman (www).

In all hybrids and Greylag Geese which had a
white area, this was without exception bordering
the bill with different extension onto the forehead;
the white rim was however clearly broader in the
majority of hybrids. In most hybrids, there were
also spotted areas with some similarity to the spot-
ted type of white areas seen in Greater Canada
Geese (Figures 3 and 5-6). It also seemed that the
distribution of white areas in individual birds was
rather constant over years. What I presume to be
the same individual is shown in a picture by Soder-
crantz (www) and in Figure 6. These pictures were
taken at the same location in the first week of Sep-
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tember but four years apart. This is then the longest
follow-up time for hybrids in this material.

The study was restricted to Greylag Goose x
Greater Canada Goose hybrids, partly because these
species and the cross between them are relatively
common and thus available and partly because both
parent species are usually perceived as not hav-
ing white forehead areas. In several other Anser
X Branta hybrids, one or both parent species have
white foreheads. Examples of such species which
often hybridise are Lesser White-fronted Goose An-
ser erythropus and Barnacle Goose Branta leucop-
sis. However, in autumn Greylag Goose x Barnacle
Goose hybrids have two-coloured cheek patches
with a white area over the forehead and a more
Greylag Goose like colour on the rest of the cheek
patch area (Gustavsson 2009). Other examples of
Anser x Branta hybrids which may have white areas
next to the bill are Greylag Goose x Lesser Canada
Goose Branta hutchinsii (Figure 8) and Snow Goose
Anser caerulescens x Barnacle Goose (Figure 9). A
white area adjacent to bill is thus not specific for the
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Figure 8. Presumed Greylag Goose x Lesser Canada Goose
hybrid with a small amount of white surrounding the bill,
Class 1. 12 September 2009.

Formodad gragas x dvdrgkanadagas hybrid med liten
mdngd vitt vid ndbbroten, Klass 1. 12/9 2009.

Figure 9. Presumed Snow Goose x Barnacle Goose with an
all-white margin around the base of the bill but also a general
admixture of white spotting which may be a direct heritage
from a white Snow Goose parent. Captive 3rd Cy bird. 20
April 2010.

Formodad snogds x vitkindad gas med en helvit kant runt
ndbbasen men dven ett generellt inslag av vita flickar som
kan vara ett direkt arv fran en vit snogasfordlder. I fangen-
skap, 3k. 20/4 2010.

studied Anser x Branta parent combination but can
be found in several crosses between an Anser and
a Branta species. This should have implications for
field ornithologists — a white area next to the bill
cannot automatically be taken as indicating White-
fronted Goose parentage.

In a previous article I showed that coloured
tail coverts are common in hybrids from a large
number of Anser x Branta species combinations
despite all-white coverts in adult birds of the par-
ent species (Gustavsson 2010). That finding was
believed to possibly be a modified juvenile feature
which is retained in adulthood. The present study
showed that a white feathered area adjacent to the
bill is common in Greylag Goose x Greater Canada
Goose hybrids and more common than it is in either
of'its parent species. Contrary to the previous study
with retained juvenile features, the findings in the
present study are those of features which are typi-
cal for adult Anser birds such as Greater and Lesser
White-fronted Goose. In these, the white area de-
velops during the 2" Cy and so does the white rim



Figure 10. Greylag Goose x Greater Canada Goose hybrid,
1** Cy, 14 October 2009. No white areas on the head at that
age, thus Class 0.

Grdgas x kanadagas hybrid, 1k, 14/10 2009. Inga vita omra-
den pd huvudet vid denna alder, ddrfor Klass 0.

Figure 11. Almost certainly the same Greylag Goose x Grea-
ter Canada Goose individual as in Figure 10, 17 September
2010 and thus 2nd Cy. There were then some white feathers
near the bill and below the eye, Class 1.

Ndstan sdkert samma grdagds x kanadagas individ som pd
Figure 10, 17/9 2010 och sdledes 2k. Det hade da tillkommit
ndgra vita fjddrar néra nibben och nedom égat, Klass 1.

at the base of bill in Bean Geese and Swan Geese
Anser cygnoides (Madge & Burn 1988). The same
seems to apply also to the Greylag Goose x Great-
er Canada Goose hybrids since none of three pre-
sumed Ist Cy hybrids had any white (Figure 10)
but when two of them were sighted again during
the 2" Cy, on 17 September 2010, both had some
small pale spots near the base of their bills (Figure
11). I interpreted this as an adult feature under de-
velopment in those two birds. For that reason and
based upon an impression that the larger white ar-
eas also bear some resemblance to what may be
seen in Greater Canada Geese (Figure 3), I suggest
that the pale forehead area in the hybrids may be
seen as a combination of the white areas around
the bill which may be found with high prevalence
in several Anser Geese (and in all adult hybrids in
this study) and the more or less extensive spotted
white areas in some Greater Canada Geese, even
though in the introduction two examples of medi-
um extension white areas also surrounding the eye
in presumed Greylag Geese were given.
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Sammanfattning

Ett vitt omrade framtill pa huvudet ar typiskt for
bldsgas och fjdllgas men vita falt forekommer ock-
sd pa adulta faglar av ett flertal andra Anser-arter
inklusive gragas Anser anser 1 form av en smal vit
rand vid ndbbroten (Madge & Burn 1988). Aven
hos nagra procent av kanadagiss Branta canaden-
sis finner man vita omraden pa huvudet, utdver den
ljusa kindflacken (Hanson 1949).

Avsikten med den hér studien var att undersoka
forekomst av och utbredning hos vita falt pa huvu-
det hos hybrider gragas x kanadagas och jaimfora
med forekomsten hos forédldraarterna. Tjugo hybri-
der gragasxkanadagas jamfordes med 191 gragéiss
och totalt 125 kanadagiss fran tva separata mate-
rial.

Forekomst alternativt avsaknad av vita fdlt pa
géssens huvud framgar av Tabell 1. Ett vitt falt fran
nibbroten och med varierande utbredning framtill
pa huvudet forelag saledes hos alla de 17 av totalt
20 hybrider som uppfattades som adulta (tre upp-
fattades som 1k) men bara 82 av 191 adulta gragiss
(p<0.001). De vita fdlten pa hybriderna var ockséa
storre dn hos de 82 gragdss som hade ett pavisbart
vitt félt, enligt en skala minimalt-litet / medelstort
/ storre vitt omrade var fordelningen hos hybrider-
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na 5/ 8 /4 individer och hos gragéssen 82 /0 /0
(p<0.001). Ett annat sitt att kvantifiera storleken
pa de vita falten var att jimfora med det storsta vita
faltet som fanns hos ndgon av grigéssen; pa hybri-
derna var de vita filten da storre i 12 fall och lika
stort eller mindre i 5 fall (p<0,001).

De totalt 125 kanadagédssen kom fran tvé olika
material: det ena omfattade 30 individer som in-
samlats for genetisk och morfologisk analys, det
andra 95 individer som pa en och samma lokal och
vid samma tillfélle bade studerades med kikare och
fotograferades. I det forsta materialet hade en fagel
ett avvikande vitt falt pa huvudet och i det andra
materialet hade 4 av 95 ett vitt félt. I bada fallen
var vita filt hos hybriderna signifikant vanligare
an hos kanadagéssen (p<0,001 gentemot bada ma-
terialen). Jimforelse av de vita filtens storlek hos
hybrider och kanadagiss bedomdes inte menings-
fylld pa grund av det ringa antalet kanadagéss med
vita teckningar.

Sammanfattningsvis dr séledes vita teckningar
kring ndbbroten och framtill pa huvudet vanligare
hos hybriderna @n hos fordldraarterna. Liksom hos
gragédssen ansluter de vita fdlten till ndbbkanten
men de dr storre hos hybriderna. Det finns ockséa
ofta ett inslag av vitflickighet som paminner om
den som kan ses pa kanadagdss och d4 mest pa hu-
vudets framre del. Enligt min beddmning har resul-
tatet av den hér studien dels ett principiellt intresse
ur aspekten hur olika drag kan neddrvas hos hybri-
der, dels en faltbestimningskonsekvens eftersom
de vita félten pa huvudet ibland felaktigt uppfattas
som tecken pa inslag av bldsgas.
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Spectacular increases in range and numbers of some
swan and goose species around the Baltic Sea have re-
sulted in more contacts between species and facilitated
mixed breeding. Records of mixed breeding and obser-
vations during the non-breeding season of mixed fami-
lies, mixed pairs and hybrids in which at least one of the
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Finland, Leningrad and Kaliningrad Regions of Russia,
Estonia, Latvia, Lithuania, Poland, Germany and Den-
mark. There were twelve records of mixed breeding, nine
of Mute Swan x Whooper Swan and one each of Mute
Swan x Greylag Goose, Mute Swan x Greater Canada
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Introduction

The last half century has witnessed spectacular
increases in breeding range and numbers of some
swan and goose species around the Baltic Sea.
While having numbered only some tens of pairs and
been limited to northernmost Sweden and Finland
in the early 1950s, the Whooper Swan Cygnus cyg-
nus nowadays breeds in all countries and regions
bordering the Baltic Sea, and the total population
today numbers about 10,000 pairs (for references,
see Boiko & Kampe-Persson 2010). From a strong-
hold in south-eastern Sweden, the Greater Canada
Goose Branta canadensis population developed in
a similar way as the Whooper Swan population,
though not breeding in the Baltic States or west-
ernmost Russia, and it increased from 150 pairs in
1960 (Fog 1973) to 23,000-30,000 pairs in 2009
(Kampe-Persson 2010). Also the Greylag Goose
Anser anser has shown large increase in numbers
and range during the last 50 years (Kampe-Persson
2002), while the increase in numbers and range has
been less pronounced in the Mute Swan Cygnus
olor (Wieloch et al. 2004). The Barnacle Goose

Branta leucopsis and the Bewick’s Swan Cygnus
columbianus bewickii, on the other hand, started to
breed around the Baltic Sea first in the 1950s and
in the 1990s, respectively (Stratford 1999, Kurlavi-
¢ius 2006, Kampe-Persson 2010).

These range expansions have resulted in more
contacts between birds of related species, which
in turn has facilitated mixed breeding. Hybridisa-
tion in Anatidae is much more common than in
other avian groups. Hybridisation is not unusual
among captive waterfowl, even between distantly
related species, and it is reasonably common in the
wild. Occurrence of goose hybrids in Germany and
Sweden has recently been reported (Randler 2000,
Kampe-Persson & Lerner 2007), wherefore goose
hybrids will be left out in this compilation.

Hybrids among swans are very rare (Brazil
2003). The three species naturally occurring in
Europe have been reported to hybridise with the
following number of species (Scherer & Hilsberg
1982): Mute Swan (10), Whooper Swan (7)
and Bewick’s Swan (4), of which Mute Swan x
Whooper Swan, Mute Swan x Black Swan Cyg-
nus atratus, Mute Swan x Greylag Goose, Mute
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Swan X Greater Canada Goose, Whooper Swan x
Whistling Swan Cygnus columbianus columbianus
and Bewick’s Swan x Whistling Swan have been
recorded in the wild (McCarthy 2006). As there are
no genetic or behavioural obstacles of successful
mixed breeding of Mute Swan and Whooper Swan
(Mathiasson 1980b), that combination would be
the most likely of these six around the Baltic Sea.

Also the origin of the birds must be taken into
consideration, because birds of captive origin are
more likely to hybridise than wild ones (Randler
2000). The Greater Canada Goose was deliberately
introduced for hunting purposes and transloca-
tions extended the breeding range (Andersson et al.
1999). The restoration of the former breeding range
of the Greylag Goose was aided by local introduc-
tions, especially in Germany and Sweden (Kampe-
Persson 2002). The Barnacle Goose population in
the Baltic Sea region is most likely the result of re-
leases and escapes from captivity (Kampe-Persson
2010). Also the spread of the Whooper Swan was
assisted by introductions, for instance in the Swed-
ish provinces of Jimtland and Halsingland (Sven-
sson et al. 1999).

The aim of this study was to document the occur-
rence of swan hybrids around the Baltic Sea, and to
determine to which degree this occurrence could be
related to range expansions of the different species.

Material and methods

The study area was comprised of Sweden, Finland,
Leningrad and Kaliningrad Regions of Russia,
Estonia, Latvia, Lithuania, Poland, Germany and
Denmark. For this area, the aim was to compile a
list of breeding records and observations of mixed
pairs, mixed families and hybrids, in which at least
one of the parent species was a swan. The compila-
tion was guided by the fact that information about
hybrids often is found in regional and local maga-
zines, if the observations are published at all (see
Mathiasson 1992).

Members of an international net-work of “swan
people”, all regional report committees in Swe-
den, and a number of local experts as well, were
contacted and kindly asked to help in gathering
observations and literature. The open Swedish da-
tabase Report System for Birds (a part of the Spe-
cies Gateway,; www.artportalen.se) was checked
for observations made up to 2010 (last checked 15
March 2011) and most Swedish national, regional
and local bird magazines were checked up to the
last issue in 2010.

For unpublished observations obtained from the
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Report System for Birds and the regional report
committees in Sweden, or made by the authors,
only the name(s) of the observer(s) was/were giv-
en.

Results

Breeding of mixed pairs have mainly been record-
ed in Sweden and Poland, while most observations
of hybrids were done in Sweden (Table 1). Finland,
Estonia and Leningrad and Kaliningrad Regions,
on the other hand, lack both breeding records and
observations of mixed pairs, mixed families and
hybrids.

Mute Swan x Whooper Swan.

The first successful breeding occurred at an un-
known site in south Sweden. The breeding was re-
vealed when the Whooper Swan male turned up in
Pildammsparken in the city of Malmd, from where
it had escaped, together with one hybrid in the au-
tumn of 1940 (Holmstrom 1946).

A Mute Swan male and a Whooper Swan fe-
male bred unsuccessfully for several years at Lake
Ringsjon, southernmost Sweden, before they were
successful in 1964 (Seifert 1964). The pair hatched
six young, of which three were still alive on 30 Au-
gust. The breeding site was situated less than ten
kilometres from where the Whooper Swan, after
having been gone as a breeding species from south
Sweden since 1843 (Wallengren 1849, Gadamer
1852), started to breed in the mid-1940s (Hansson
1968).

In Kalmar, south-eastern Sweden a male and a
female Whooper Swan were released in 1960 or
1961 (Jansson 1989). The male soon disappeared,
after having been chased by Mute Swans. The fe-
male paired up with a Mute Swan male and this
mixed pair bred successfully every year 1964—
1967 (Christiansson 1969). In 1968, the Mute
Swan male deserted the Whooper Swan female and
instead bred successfully with a Mute Swan female
(Mathiasson 1992). The Whooper Swan female
followed the Mute Swan pair during the summer
of 1968 but was alone in the autumn. Breeding of a
mixed pair might have occurred during 1969—1973
but not thereafter. There were 13 hybrids in the
bays around Kalmar in the autumn of 1967, 10—12
in the 1970s (Mathiasson 1992), no less than 17 in
one year (Jansson 1989), seven in 1983 and 1987
(Mathiasson 1992) and hybrids continued to be re-
corded up to March 1996 (Table 2). Hybrids were
seen to pair up, to sit on eggs and to swim around



Table 1. Number of records of mixed breeding and of observations of non-breeding mixed pairs, mixed families
and hybrids where at least one parent species was a swan in countries and regions bordering the Baltic Sea, up

to 2010.

Antalet fynd av hdckande blandpar samt av observationer av ickehdckande blandpar, blandfamiljer och hybri-
der ddr dtminstone en art var en svan fram till och med 2010 i ldnder och regioner som grdnsar till Ostersjon.

Country/Region Number of breeding records Non-breeding observations of
Land/Region Antal héckningsfynd Antal icke hdckningsfynd av
attempts successfull pairs families hybrids
forsok framgdngsrika par familjer hybrider
Sweden 1 6 0 2 >70
Finland 0 0 0 0 0
Leningrad 0 0 0 0 0
Estonia 0 0 0 0 0
Latvia 0 0 1 0 1
Lithuania 1 0 0 0 0
Kaliningrad 0 0 0 0 0
Poland 0 3 0 0 0
Germany 0 0 0 1 2
Denmark 1 0 0 0 1

with young that seemed to be their own (Jansson
1989). Four second-generation hybrids were with
almost full certainty born in 1988, when a hybrid
male paired with a Mute Swan female followed
by four young were seen during both the summer
and the following winter (Mathiasson 1992). Sec-
ond-generation hybrids had probably been born in
1983, because three second calendar-year hybrids
were seen in February 1984 (Table 2).

In Lake Yxern, south-eastern Sweden, a Mute
Swan male and a Whooper Swan female made sev-
eral breeding attempts during the years up to 1978
(Mathiasson 1979, 1992).

A Whooper Swan male and a Mute Swan female
bred at an unknown site in west Sweden in 1991.
The breeding was revealed when the pair, togeth-
er with two young of the year, turned up in Lake
Stensjon, Mdlndal in December 1991 and they re-
mained at this lake until late April 1992 (Mathias-
son 1992). The female had been paired to a Mute
Swan in 1989.

One pair, which formed when a Whooper Swan
male ousted the Mute Swan male, bred at the coast
at Nyhamnslige, north-eastern Oresund in 2003;
five young were seen in late June (Maria Wieloch
in litt.), four young 30 June and two young 27 July
(Skoldenberg 2003).

In Sweden, there are a couple of breeding records
of captive flightless birds, where the offspring were
allowed to move around freely (Mathiasson 1979,
1992). In Malmo, a Mute Swan and a Whooper

Swan made breeding attempts in the late 1920s,
while a Whooper Swan male and a Mute Swan fe-
male hatched a clutch in 1949. One pair produced
at least one fledgling in Hudiksvall, Mid-Sweden in
the early 1950s. A Mute Swan male and a Whooper
Swan female produced four, three, one and two
fledglings, respectively, in Skovde, west Sweden
during the years 1975-1978, while a similar pair in
Borés, also in west Sweden hatched seven young in
1976, of which four remained until 14 April 1977.
Known observations of hybrids from the two last-
mentioned pairs are summarised in Table 3.

The three Polish breeding records were quite
well separated in space. In the first record, at Lake
Wigry in the north-eastern part of the country in
1995, the Mute Swan probably was the male (Siko-
ra 1995), while in the other two, on the Narew old
river-bed at Lomza in the north-east in 2003 and
at an ox-bow lake on the Obra, near Gorzyca in
the north-west in 2004, the Whooper Swan was the
male (Baldyga et al. 2003, Maria Wieloch in litt.).
Three of the second pair’s four young were neck-
collared in August and survived at least through
December. One of the neck-collared hybrids was
reported from Germany in January 2006 as a Mute
Swan (Maria Wieloch in litt.).

The list of observations from the non-breeding
season contains a mix of birds from cases of both
recorded and unrecorded breeding (Table 4). The
bird in Stockholm had either been born in captivity
or had at least one parent of captive background,
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Table 2. Observations of non-breeding hybrids between Mute Swan Cygnus olor and Whooper Swan Cygnus

cygnus at Kalmar, south-eastern Sweden.

Observationer av ickehdckande hybrider mellan knolsvan Cygnus olor och sdangsvan Cygnus cygnus vid Kal-

mar, sydostra Sverige.

Hybrids Reference Observer
Hybrider Referens Observator
20 June 1979 2 ind Mathiasson (1992)
29 July 1981 1 ind Peter Sjo
23 May 1982 ? ind Peter Sjo
9 February 1984 6ad+32vcy Peter Sjo
9 February 1984 1 ind Peter Sjo
Winter 1987/88 3 ind Per Alind
18 December 1988 4 ind Per Alind
Spring 1989 3 ind Mathiasson (1992)
7 August 1989 1 ind Lars Lindell
17 August 1989 lad Per-Eric Betzholtz
Autumn 1989 1 ind Lars Lindell
2 September 1989 2 ad Per-Eric Betzholtz
10 December 1989 1 ind Harald Persson
16 December 1989 1 ind Bjorn Klevemark
Winter 1989/90 5 ind Mathiasson (1992)
6 January 1990 1 ind Archives rrk Smaland
10 January 1990 1 ind Per Alind
15 January 1990 2 ind Archives rrk Smaland
17 February 1990 1 ind Per-Eric Betzholtz
20 March 1990 1 ind Per-Eric Betzholtz
26 April 1990 1 ind Per-Eric Betzholtz
4 December 1990 1 ad Bjorn Klevemark
16 December 1990 lad Bjorn Klevemark
19 January 1991 4 ad Bjorn Klevemark
11 February 1991 4 ad Bjorn Klevemark
9 May 1991 1 ind Bruno Helgesson
August 1991 2 ind Mathiasson (1992)
10 December 1991 lad Bjorn Klevemark
28 December 1991 2 ad Bjorn Klevemark
Winter 1991/92 2 ind Mathiasson (1992)
14 January 1992 3ad Per-Eric Betzholtz
30 January 1992 2 ad Per Alind
26 March 1992 I ad Per-Eric Betzholtz
Autumn 1992 lad Per Alind
15 December 1992 lad Bjorn Klevemark
28 January 1993 1 ind Per-Sture Ljungdahl
1 February 1994 lad Bjorn Klevemark
29 March 1996 1 ind Jan Andersson

because the wild Whooper Swan population was
very small at that time and restricted to northern-
most Fennoscandia (for references, see Boiko &
Kampe-Persson 2010). The hybrids recorded at
Torhamn, Karlskrona, Lake Bjorkerydssjon (all
three province of Blekinge) and Viéstervik (prov-
ince of Smaland) very likely came from Kalmar,
just as an undated bird at Férjestaden in the prov-
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ince of Oland (Anders Waldenstrom in litt.). The
hybrid at Skrunda proved breeding at an unknown
site in 2009, and if the pair at River Svéte was its
parents, it might have been the first mixed breeding
between these two species east of the Baltic Sea.
The origin of the hybrid at Fidendsviken (province
of Gotland) is unknown.



Table 3. Observations of non-breeding hybrids between Mute Swan Cygnus olor and Whooper Swan Cygnus
cygnus of presumed captive origin. Two males born in 1976 were neck-collared (1P12 and 1P14) on 20 March
1978 (Mathiasson 1979) and one bird was leg-banded (H6451) on 3 February 1979 (Mathiasson 1992). Sources
of observations: 1. Mathiasson (1979), 2. Asplund (1980), 3. Mathiasson (1992) and 4. Ulf Lindell (unpubl.).
Observationer av ickehdckande hybrider mellan knélsvan Cygnus olor och sangsvan Cygnus cygnus av for-
modad fangenskapsursprung. Tvd hannar fodda 1976 halsringmdrktes (1P12 och 1P14) den 20 mars 1978
(Mathiasson 1979) och en fagel ringmdrktes (H6451) den 3 februari 1979 (Mathiasson 1992). Kdllor for obser-
vationerna: 1. Mathiasson (1979), 2. Asplund (1980), 3. Mathiasson (1992) och 4. Ulf Lindell (opubl.).

Hybrids Site Source
Hybrider Lokal Kdlla
18 August—15 September 1976 2 2v ¢y Mullsjon, Hjo, S 3
16-26 March 1978 1P12 and 1P14 Ryskarsfjorden, S 3
28 April 1978 1P14 Lake Agnestad, S 1
15-30 September 1978 1P14 + 3 ind River Viskan, S 3
29 November—8 January 1979 1P12 Kungsbacka, S 1
2 February 1979 1 ind Inston, Marstrand, S 1
3 February 1979 Ho6451 Inst6n, Marstrand, S 3
2 April 1979 1P14 Kerteminde, Fyn, Dk 3
26 April 1979 1P12 Goteborg, S 3
3 May 1979 1 ind Stensjon, Mdlndal, S 4
13 May 1979 2 ind Kvinnestadssjon, S 2
20 September 1979 H6451 Stensjon, Mdlndal, S 3
4 December 1979 1 ind Sundsby, Tjorn, S 3
Winter 1979/80 3 ind River Viskan, S 3
4 April 1980 1 ind Askimsfjorden, S 3
6 May 1980 1 ind Asunden, Ulricehamn, S 3
August early 1980s 1 ind Rivofjorden, Goteborg,S 3

Table 4. Observations during the non-breeding season of mixed pairs, mixed families and hybrids between Mute
Swan Cygnus olor and Whooper Swan Cygnus cygnus in countries and regions bordering the Baltic Sea, up to
2010. Excluded were observations at Kalmar (Table 2) and hybrids of presumed captive origin (Table 3). Two
young of the year were neck-collared (1R58 and 1R59) in Poland on 24 August 2003 (Baldyga et al. 2003).
Observationer under ickehdckningstid av blandpar, blandfamiljer och hybrider mellan knélsvan Cygnus olor
och sdangsvan Cygnus cygnus fiam till och med 2010 i linder och regioner gréinsande till Ostersjon. Uteslits
gjordes observationer vid Kalmar (Tabell 2) och hybrider av formodat fangenskapsursprung (Tabell 3). Tvd
arsungar halsringmdrktes (IR58 och 1R59) i Polen den 24 augusti 2003 (Baldyga mfl 2003).

Birds Site Reference Observer(s)
Faglar Lokal Referens Observator(er)
Autumn 1940 1 family Malmo, S Holmstrom (1946)
21 Februay 1942 1 male Stockholm, S Mathiasson (1992)
30 October 1965 1 ind Torhamn, S Bjorkvi & Carlsson (1967)
6 March 1976 1 ad Vistervik, S Mathiasson (1992)
2-27 February 1982 2 ad Karlskrona, S Svahn (1983)
21 October 1983 lad Bjorkerydssjon, S Nilsson (1984)
December 1991
late April 1992 1 family Lake Stensjon, Mathiasson (1992)
Molndal, S
29 April 2001 1 ad Fidenisviken, S Per Smitterberg, Bimbi Ollberg
January 2006 1R58 Unknown site, D Maria Wieloch (in litt.)
9 April 2007 1 pair River Svéte, Lv Hakon Kampe-Persson
4 November 2010 1 2nd cy Skrunda, Lv Dmitrijs Boiko
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Mute Swan % Black Swan (Chessboard Swan).

One hybrid was seen in Sachsen, Germany in
March 1982 (Randler 2001).

Mute Swan x Greylag Goose (Swoose).

One pair, the male a Greylag Goose raised by a
Mute Swan pair, produced at Staffanstorp, south-
ernmost Sweden one male fledgling in both 1972
and 1975 (Kampe-Persson & Lerner 2007).

Mute Swan * Greater Canada Goose

One pair, formed when a Greater Canada Goose
male ousted the Mute Swan male, made a breed-
ing attempt in a lake at Egtved, south Jutland, Den-
mark in 2006 (Kristensen 2006).

Whooper Swan x Bewick's Swan.

One pair, the male a Whooper Swan, made a
breeding attempt in a disused fishpond in southern
Lithuania in May 2010 (Julius Morkiinas in litt.), in
the same part of the country as the Bewick’s Swan
started to breed in 1997 (Stratford 1999, Kurlavi-
¢ius 2000).

One mixed pair with two young was seen at
Liineburg, north-western Germany in December
2005 (Axel Degen in litt.).

Discussion

Occurrence

Even if the hybrids can be identified readily in the
field, at least between a Mute Swan and a Black
Swan (Randler 2001, 2004), between a Mute Swan
male and a Whooper Swan female (Mathiasson
1980a, 1992) and between a swan and a goose
(Randler 2001, Amrein 2008, www.gobirding.eu/
Photos/Swoose.php), there are good reasons to as-
sume that the true occurrence is different from the
one presented here. There are three main reasons
for this discrepancy: lack of observers, lack of in-
terest and misidentifications.

If the mixed pair seen in River Svéte in April
2007 was the same as produced the hybrid seen at
Skrunda in November 2010 (Table 4), which seems
plausible, there was a period of three and a half
year when they were not observed at all. The neck-
collared Mute Swan female that bred together with
a Whooper Swan male at Nyhamnsldge in 2003
was reported so rarely during the years 2004—2009
(Pelle Andersen-Harild in litt.), that it is impossible
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to determine if the mixed pair bred also after 2003.
The pair might have bred until 2009 but success-
fully only until 2007. These examples show that
there is a lack of observers also nowadays. It is
therefore impossible to get an idea of how many
mixed pairs, mixed families and hybrids that re-
mained unobserved.

How often observers have abstained from report-
ing hybrids and editors abstained from publishing
observations of hybrids is for obvious reasons un-
known, but has very likely happened more often in
areas with the largest numbers of hybrids. In south-
eastern Sweden, for instance, none of all obser-
vations made at Kalmar during the non-breeding
seasons 1964/1965-1978/1979 (Mathiasson 1992)
is available today, the only observation of a swan
hybrid in the province of Oland is undated and un-
published (Anders Waldenstrom in litt.) and 87%
of the 38 observations listed in Table 2 were earlier
unpublished. Moreover, only six out of 29 regional
report committees in Sweden replied on inquires
about swan hybrids.

In general, hybrids between a Mute Swan male
and a Whooper Swan female look like a Whoop-
er Swan (Seifert 1964, Mathiasson 1980b, 1992)
while hybrids between a Whooper Swan male and
a Mute Swan female look like a Mute Swan, and
almost identical as cygnets (Mathiasson 1992).
Two of the six young at Ringsjon differed marked-
ly from the others, but these two died young (Seif-
ert 1964). Neck-collared individuals of the first-
mentioned type have been reported as Whooper
Swans, also by experienced bird-watchers (Mathi-
asson 1980b), and one neck-collared individual of
the second-mentioned type was reported as a Mute
Swan (Maria Wieloch in litt.). It is also questiona-
ble if all young produced by mixed pairs have been
hybrids. The mixed pair in Nyhamnsldge in 2003
formed so late in the season, that the ousted Mute
Swan male might have been the father to the young
(Skoldenberg 2003). The same might apply also to
some other mixed pairs. Extra-pair copulations are
rarely recorded in swan species, probably because
paired birds co-operate in defending the breeding
territory (Rees et al. 1996). Extensive DNA-finger-
printing found no evidence for extra-pair paternity
(EPP) in Whooper or Bewick’s Swans. Adoptions
have been confirmed in all three species however
(Rees et al. 1990, Meng & Parkin 1991). No dis-
tinction was made between first- and second-gen-
eration hybrids, but if the latter were observed, that
was probably the case only at Kalmar in south-
eastern Sweden.

Taking all factors into consideration, it is likely



that the true number of breeding mixed pairs, non-
breeding mixed pairs, mixed families and hybrids
has been larger than the number of records pre-
sented here.

Result of range expansion?

Just as in this study, hybridisation between a swan
and a goose is extremely rare (McCarthy 2006),
and it might be that it only occurs after cross-fos-
tering. Cross-fostering during natural conditions
can occur either by a pair taking over a nest, where
a female already has started to lay (Fabricius 1983)
or by brood amalgamation (Eadie et al. 1988,
Beauchamp 1998, Randler 2005). Evidences of
these behaviours are few from the area covered by
this study. In Sweden, there are records of a Mute
Swan pair hatching a Greylag Goose egg during
two consecutive years, of two pairs of Mute Swan
adopting one and two Greylag Goose goslings, re-
spectively, and of a pair of Mute Swan successfully
raising a Greylag Goose gosling (Waldenstrom
2003, Kampe-Persson & Lerner 2007, Carl Gun-
nar Gustavsson in litt., Hakon Kampe-Persson own
obs.), and in Germany, there are records of eggs
of Mute Swan in Greylag Goose nests, of Grey-
lag Goose eggs in Mute Swan nests, and of a Mute
Swan pair successfully raising a Greylag Goose
gosling (Dittberner & Dittberner 1976, Hauff 1982,
Plath 1985). For hybridisation to occur, however,
the cross-fostered bird probably has to be a male,
because inter-specific mate choice after false im-
printing has been demonstrated only in males
(Fabricius 1991). Both the geese in this report were
males, the Greylag Goose cross-fostered by Mute
Swan while it is unknown how the Greater Canada
Goose was brought up.

Two of the breeding records might be explained
by one or both mates having a captive background.
The Whooper Swan male that bred together with a
Mute Swan female somewhere in south Sweden in
1940 had escaped from Pildammsparken in Malmo
(Holmstrom 1946) and the Whooper Swan female
that bred together with a Mute Swan male at Ka-
Imar from 1964 onwards had been released at this
site in 1960 or 1961 (Jansson 1989). The family
that stayed at Stensjon in Mdlndal from December
1991 to late April 1992 was very tame, which in-
dicates a captive background. However, as it was
possible to come close to also wild birds at that
time (Hakon Kampe-Persson own experience), the
tameness doesn’t prove that any of the mates had a
captive background. In Kristianstad, southernmost
Sweden a pair of Whooper Swan was kept in cap-

tivity since 1934. Almost every year since 1935,
the pair produced 5-6 young that were released
(Hansson 1968). So, there is a possibility that the
Whooper Swan female that bred at Ringsjon in
the early 1960s (Seifert 1964) had a captive back-
ground, but nothing is known for sure. In all other
cases of mixed breeding reported here, nothing is
known about the background of the mates. Exclud-
ing the two cases involving a goose and the two
cases involving swans with captive background,
there are eight breeding records in the wild (Table
1).

A strong pattern of natal female philopatry and
male dispersal is the norm in both swans and geese
(Clarke et al. 1997). In the ideal case when range
expansion brings breeding ranges of two species
in contact with each other, two phases can be dis-
cerned. During the first phase only males of the
expanding species are found within the breeding
range of the other species. During the second phase,
when the expanding species just have established
itself within the breeding range of the other spe-
cies, a lack of males in the expanding species’ new
breeding area might occur. Hybridisation during
such conditions is in accordance with the “Best-
Option-Hypothesis”. Instead of giving up breeding
altogether, the bird mates with an individual of an-
other species (Hubbs 1955). During the first phase
males of the expanding species mate with females
of the other species, while during the second phase
females of the expanding species mate with males
of the other species (Randler 2002). Hybridisation
during the first phase is facilitated if males of the
expanding species are able to oust males of the
other species. That is exactly the case of Whooper
Swan in relation to Mute Swan (Dement'ev et al.
1952, Arvidsson 1987).

Seven of the eight breeding records in the wild
fit the “Best-Option-Hypothesis”, by males of the
expanding species hybridising where the expand-
ing species not breed and females of the expanding
species hybridising where the expanding species
has established a small breeding population (Hans-
son 1968, Stromblad 1979, Arvidsson 1987, Lind-
blad & Lofqvist 1998, Tomiatoj¢ & Stawarczyk
2003, Kurlavi¢ius 2006, Sikora et al. 2007). The
exception is the breeding at Lake Wigry in 1995.
However, the identification of the male in that pair
was unsure (Sikora 1995). In case the male in that
pair was misidentified, the fit is total.

Considering the sizes of the breeding popula-
tions of Mute Swan and Whooper Swan around the
Baltic Sea hybridisation between these two species
is an extremely rare event. That is true even when
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assuming hybridisation to be more common than
this compilation shows. And there are no indica-
tions that it should become more frequent in the fu-
ture. But there are good reasons to assume that we
can expect finding swan hybrids around the Baltic
Sea also in the future. The breeding range of the
Whooper Swan is still expanding, especially south
of the Baltic Sea, uninterruptedly resulting in new
contacts between the breeding ranges of this spe-
cies and the Mute Swan. Mixed breeding between
these two species has, for instance, already been
expected in Germany (Schonfeld 1982). In Fin-
land, the breeding ranges of these two species have
just come in contact with each other (Markko Loip-
po in litt.) and in the Leningrad Region, the two
species are still separated geographically (Natalia
Iovchenko in litt.). The few breeding records of
Bewick’s Swans in Lithuania might be followed by
a true colonisation within parts of the studied area.
The species was, for instance, recorded in several
squares during the field work for the Latvian Bree-
ding Bird Atlas 2000-2004 (Latvian Ornithological
Society unpubl.).
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Sammanfattning

Under det senaste halvseklet har flertalet svan- och
gasarter Okat stort i bade individantal och i geo-
grafisk utbredning runt Ostersjén. Fran att under
tidigt 1950-tal ha riknat endast nagra tiotal par och
varit begrinsad till nordligaste Sverige och Finland
héckar sangsvanen idag i alla linder och regioner
som grinsar till Ostersjon och antalet hiickande par
uppgar idag till cirka 10.000. Frén ett kdrnomra-
de i syddstra Sverige har kanadagasen okat pa ett
liknande sétt som sangsvanen, dven om den inte
héckar i Baltikum eller vistligaste Ryssland, och
okat fran 150 par 1960 till 23.000—30.000 par idag.
Ocksaé gragasen har 0kat kraftigt i antal och utbred-
ning under de senaste 50 &ren, medan Okningen
i antal och utbredning varit mindre uttalad hos
knolsvanen. Den vitkindade gasen och den mindre
sangsvanen ddremot borjade hicka inom studieom-
radet forst pa 1950-talet respektive 1990-talet.
Okningarna i geografisk utbredning har resul-
terat 1 fler kontakter mellan faglar av nérstaende
arter, vilket i sin tur gynnat blandhickningar. Hy-
bridisering &r betydligt vanligare inom Anatidae &n
inom andra fagelgrupper, men séllsynt bland sva-
nar. Eftersom faglar med fangenskapsbakgrund ar
mer bendgna att hybridisera, maste dven faglarnas
ursprung tas i beaktande. Kanadagdsen dr medvetet
inford, aterupprattandet av gragasens hiackningsut-
bredning gynnades av ett flertal lokala utsdttningar,
framforallt i Sverige och Tyskland, hickpopulatio-
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nen av vitkindad gas i Ostersjpomradet har med
storsta sannolikhet uppstatt som resultat av frislap-
pande och rymningar fran fangenskap, och ocksa
sangsvanens spridning gynnades av utsdttningar,
till exempel i Jimtland och Hilsingland.

Inom ett omrdde omfattande Sverige, Finland,
Leningradregionen, Estland, Lettland, Litauen,
Kaliningradregionen, Polen, Tyskland och Dan-
mark fann vi totalt 12 blandhdckningar, i vilka &t-
minstone den ena arten var en svan. Det rorde sig
om sju fynd i Sverige, tre i Polen samt ett vardera
i Litauen och Danmark. Nio fall utgjordes av knol-
svan x sdngsvan samt ett vardera av kndlsvan x
gragas, kndlsvan x kanadagas och sdngsvan X min-
dre sangsvan. Observationer under ickehédcknings-
tid av blandfamiljer och hybrider avsldjade dess-
utom ett antal ytterligare fall av blandhédckningar.

Den forsta kdnda hdckningen av kndlsvan x
sangsvan skedde pa okdnd ort i Sydsverige, och av-
slojades dd sdngsvanhanen dok upp i Pilsammspar-
ken i Malmd, varifran han hade rymt, med en unge
hosten 1940. En kndlsvanhane och en sangsvan-
hona genomforde ett flertal hackningsforsok vid
Ringsjon 1 Skane innan de var framgéngsrika 1964.
En utsatt sangsvanhona hickade framgangsrikt
i par med en kndlsvanhane i Kalmar aren 1964—
1967, kanske dven senare. Som mest sags det ett ar
17 hybrider, lokalt kallade knangsvanar, av olika
alder i Kalmartrakten och observationer av hybri-
der gjordes fram till och med mars 1996. En knol-
svanhane och en sdngsvanhona gjorde ett flertal
héckningsforsok i sméldndska Yxern fram till och
med 1978, medan en sédngsvanhane och en kndl-
svanhane hickade pa okénd ort i Vidstsverige 1991.
Héckningen avsldjades da paret dok upp med 2
ungar i Stensjon, Molndal i december 1991. Den
senast kdnda hdckningen i Sverige skedde i skan-
ska Nyhamnsldge 2003, sedan en sangsvanhane
efter en flera dagar 1ang kamp jagat bort kndlsvan-
hanen. Enda kénda hickningsforsoket av sangsvan
x mindre sangsvan skedde 2010 i niarheten av den
lokal ddr den mindre sdngsvanen borjade hicka i
Litauen 1997. Redan i december 2005 sags dock en
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blandfamilj med 2 ungar vid Liineburg i Tyskland,
dock av oként ursprung.

Blandhickning mellan svan och gas dr extremt
sdllsynt och det kan mycket vil vara sa att det en-
dast forekommer efter det att en gas haft svanar
som fosterforédldrar, samt att gasen dr en hane. De
tvd hér beskrivna fallen motsidger atminstone inte
detta.

Hos sévil svanar som géss dr honorna lokaltrog-
na medan hanarna sprider sig. Generellt nir tva ar-
ter kommer i kontakt med varandra kan dérfor tva
skeden urskiljas. I det forsta skedet dterfinns endast
hanar av den expanderande arten inom den andra
artens hédckningsomrade. I det andra skedet, nir
den expanderande arten just etablerat sig inom den
andra artens hdckningsomrade, kan det uppsta brist
pa hanar i den nyetablerade hdckpopulationen. Hy-
bridisering 1 dessa bada situationer stimmer dver-
ens med “Best-Option-Hypothesis”, ddr den en-
skilda fageln gor det bésta av situationen och bildar
par med en annan art nér artfrinder saknas. Om vi
raknar bort de bada fallen av hybridisering mellan
svan och gis samt de bada fallen med dtminstone
en fagel med fangensskapsbakgrund (Malmé och
Kalmar) aterstar atta hiackningsfynd i det vilda. Sju
av dessa stdimmer in pa denna hypotes. Undanta-
get dr hickningen vid sjon Wigra 1995. I det fallet
radde dock osidkerhet om vilken av arterna som var
hane. Om hanen felbestdmts i det fallet blir dver-
rensstimmelsen fullstédndig.

Med tanke pa det stora antalet hdckande knol-
svanar och sangsvanar runt Ostersjon forekommer
hybridisering dem emellan mycket séllsynt. Och
det finns inget som talar for att det kommer bli mer
frekvent i framtiden. Daremot kan vi nog forvinta
oss hybrider dven framdver. Sangsvanen expande-
rar fortfarande, vilket stédndigt leder till nya kontak-
ter mellan denna art och knolsvan. Dessutom ér det
inte otdnkbart att den mindre sdngsvanen etablerar
sig pa allvar inom det studerade omradet. Till ex-
empel aterfanns arten i ett flertal rutor i samband
med faltarbetet for den andra lettiska hickfagelat-
lasen.
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Korta rapporter — Short communications

Bliamespar Parus caeruleus
foder upp unge av svartvit
flugsnappare Ficedula
hypoleuca

Blue Tit Parus caeruleus pair raises a
Pied Flycatcher Ficedula hypoleuca
nestling

JAN-ERIC NILSSON

Jag har sedan borjan av 1980-talet bedrivit holkstu-
dier i Linderas (Tranas kommun, Jonkdpings lén,
57°58'N; 14°15'E). Under aren 19862005 genom-
fordes ett strukturerat projekt dér en forsta uppsats
géllande den svartvita flugsnapparens Ficedula hy-
poleuca hickningsbiologi tidigare publicerats (94
holkar; Nilsson 2008). Holkarna har &ven studerats
under de ar som f6ljt, dock i reducerad omfattning
(minst 55 holkar) och med ligre ambitionsniva.
Under véren 2010 hénde nagot jag aldrig tidigare
upplevt. Forvisso har det under arens lopp hént, att
jag patréaffat blandkullar med dgg av framst talgoxe
Parus major och svartvit flugsnappare, men dessa
har aldrig resulterat i att ungar blivit flygga av bada
arterna. Aven Erik Borgstrom (2005) ansag att
lyckade samhéckningar var extremt ovanliga och
redovisade i sin artikel de 10-tal fall som &r kinda
i vart land. Oftast &r det fraga om talgoxetblames
P. major+P. caeruleus men ocksa talgoxe+svartvit
flugsnappare (halsbandsflugsnappare F. albicol-
lis). Ar 1999 uppticktes i Borgstroms holkomrade
i Varmland en samhéckning just mellan blames
och svartvit flugsnappare och detta betecknade han
som den forsta dokumenterade i landet. Denna rap-
port skulle siledes beskriva den andra bekréftade
blandkullen av dessa tva arter.

Héndelseutvecklingen var foljande:

Den 21 april — hade en mes borjat bygga sitt bo av
mossa i holken.

Den 10 maj — hade en svartvit flugsnappare tagit
over och borjat bygga ovanpa och redet var i
stort sett fardigbyggt den 16 maj.

Den 22 maj — ville jag kontrollera flugsnapparens
dgglaggning, men fann i stéllet att en bldmes ta-
git over och lagt 6 4gg, men att det ocksa fanns
ett blatt flugsnapparigg i redet.

Den 27 maj — kontrollerades holken éter och bla-
mesen ruvade da samtliga 7 4gg.

Den 7 juni — hade klackningen pébdrjats, blames-
honan tryckte och jag ville inte stora i detta
kénsliga skede.
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Den 15 juni — konstaterade jag till min stora forva-
ning att samtliga 7 dgg var kldckta och att flug-
snapparungen var betydligt storre d4n de egna
ungarna. Kullen togs ur holken och fotografe-
rades (se bild).

Den 26 juni — visade det sig att samtliga ungar var
lyckligt utflugna.

Vad hinde egentligen i den aktuella holken? Var
det bldmesen som under sitt bobygge blev bortkord
av den svartvite flugsnapparen, men som senare
lyckades ta tillbaka holken? Mycket tyder pa att
blamesen borjat sin dgglidggning den 16—-17 maj,
d.v.s. just ndr flugsnapparen i stort var klar med
sitt rede. Detta skulle innebéra att kullen var fér-
digvérpt den 21-22 maj. Men nir under blamesens
vérpskede lyckades den svartvite flugsnapparen
néstla in sitt 4gg 1 kullen — och varfér? Négra tyd-
liga svar kan inte ges pa dessa fragor, men mycket
tyder pé att flugsnapparen gav upp kampen med
bldmesen mellan 17-21 maj. Under samma dagar
registrerades ndmligen en nyss paborjad flugsnap-
parhdckning i en ndrliggande holk, ca 30 meter fran
den forsta. En hypotes skulle kunna vara att flug-
snapparhonan, nér det forsta redet dvergivits dnda
lade sitt forsta dgg dér, varefter hon lade resten av
kullen i den nya holken? Nagot som skulle kunna
tala for detta ar, att kullen i den senare endast be-
stod av 5 dgg (normalt 6-7 4gg).

Det finns saledes ett antal fragor som tyvérr inte
har nagra svar. Faktum kvarstar dock — jag har ald-
rig under alla ar kunnat registrera nagot liknande,
d.v.s. att ett artfrimmande dgg bade ruvats och
klackts och att ungen dérefter matats och kommit
pa vingarna.
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Summary

During 20 years with 94 nest-boxes and another five
years with at least 55 nest-boxes, I have carefully
recorded the breeding performance of the birds that
used the boxes. In 2010, I observed a pair of Blue
Tit successfully raising a young of Pied Flycatcher
together with its own young. This was the first time
that I observed this, and only once before has it
been reported that a Blue Tit has raised flycatcher
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young in Sweden. The sequence of events was as
follows: tit nest material in the box on 21 April,
new flycatcher nest under construction above the
tit nest on 10 May and completed on 16 May, one
Pied Flycatcher egg and 6 Blue Tit eggs in a new
tit nest on 22 May, the seven eggs being incubated
on 27 May, all seven young hatched and more than
half-grown on 15 June with the flycatcher nestling
larger than the tit nestlings (see photo), all success-
fully fledged on 20 June. It is possible that it was
the same flycatcher that first started to build in the
nest-box, then was evacuated by the Blue Tit and
then completed a clutch in another nest-box only
30 meters away. That female may have laid one
egg in the Blue Tit nest-box and then the remaining
eggs in its own box. Her clutch was only five eggs
which is less than a normal clutch of 67 eggs in
my area.

Jan-Eric Nilsson, Sdinninge, Brohagen 1, 57397
Trands. E-post j-e.n@telia.com

Flush behavior of Common
Snipe Gallinago gallinago
resembling that of Great Snipe
Gallinago media at Skalholt,
Iceland

Beteende hos enkelbeckasin Gallinago
gallinago vid stétning liknande det
som forekommer hos dubbelbeckasin
Gallinago media observerat vid
Skalholt, Island

HENRIK LERNER

In several field guides there is mentioned a differ-
ence in behavior between Common Snipe Gall-
inago gallinago and Great Snipe Gallinago media
when the birds are flushed (Message & Taylor
2007, Svensson et al. 2009). Common Snipes flush
at longer distances (usually 10-15 m) than Great
Snipes (approximately 5 m), and fly longer, higher,
more rapidly and have a more zig-zagging trajec-
tory. Sounds are made by wings in Great Snipe and
sometimes a silent sneeze may be heard. Common
Snipe on the other hand, often calls with a 1-2 syl-
lable long call (Cramp 1983, Message & Taylor
2007, Svensson et al. 2009).



I present here four observations of flush behav-
ior of Common Snipe made at Skalholt, Iceland
in September 2010 that seems to blur this picture.
Then I will discuss the implication.

Bird 1: September 20,2010, 06:05-07:25 (WET),
flushed 2 m from observer, flew approximately 50
m until it settled. Trajectory quite straight ended
by a circular movement until it landed. It called
“check”.

Bird 2: September 20, 2010, 06:05-07:25
(WET), flushed 5 m from observer, flew low, zig-
zagged along the roadside. No sound.

Bird 3: September 20, 2010, 06:05-07:25
(WET), flushed 20-30 m from observer, flew long.
It called “curresh” when flushed (where “u” is pro-
nounced as “u” in “cut”).

Bird 4: September 21, 2010, 13:40-16:10
(WET), flushed 5 m from observer. Called “ketch”
in flight.

Three of these four birds were flushed at a much
closer distance than expected for Common Snipe,
the distance rather being similar to that of Great
Snipe. Other behaviors more typical for Great
Snipe were also present, such as a straight trajec-
tory and a low height of flight. The behavior of bird
2 was the one that was most similar to that of a
Great Snipe. The only behavior similar to Common
snipe was the zig-zagging trajectory.

These observations show that some aspects of
flush behavior cannot be solely used for distin-
guishing between Common Snipe and Great Snipe
in all occasions. A combination of behavior and
morphological features should be used in field
studies of these species.
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Sammanfattning

Flera falthandbocker anger att det finns en skillnad
i beteende mellan enkelbeckasin Gallinago galli-
nago och dubbelbeckasin Gallinago media nér de
blir uppskrdmda. Enkelbeckasin lyfter langre bort
frén observatdren (vanligtvis mellan 10 och 15 me-
ter) én dubbelbeckasin (ungefdr 5 m). Enkelbecka-
sin flyger ldngre, hogre, snabbare och med en mer
zickzackande flykt dn dubbelbeckasin. Dubbel-
beckasin har vingljud och ibland en litt nysning.
Enkelbeckasin yttrar ett 1-2 stavigt lockléte.

Jag vill hér beskriva fyra observationer av upp-
skramda enkelbeckasiner vid Skalholt, Island i
september 2010 som komplicerar bilden. Darefter
diskuterar jag konsekvenserna av observationerna.
Individ 1: 20 september 2010, 06:05-07:25 (WET),
lyfte 2 m fran observatoren, flog ungefér 50 m inn-
an den tog mark. Flyktbana relativt rak men avslu-
tades med en cirkelrorelse innan den landade. Lit
“tjeck”. Individ 2: 20 september 2010, 06:05-07:25
(WET), lyfte 5 m fran observatoren, flog lagt, zick-
zackade langs med vigen. Inga liten. Individ 3: 20
september 2010, 06:05-07:25 (WET), lyfte 20-30
m fran observatéren, flog langt. Lat “kardsch” nér
den lyfte med betoning pa andra stavelsen. Individ
4: 21 september 2010, 13:40-16:10 (WET), lyfte 5
m fran observatoren. Lat “kétsch” i flykten.

Vid tre av fyra observationer lyfte enkelbeckasi-
nerna mycket ndrmare dn forvéntat, motsvarande
det avstand som anges for dubbelbeckasin. Andra
beteenden liknande dubbelbeckasins noterades
ocksa som rak flyktbana och lag flykt. Beteendet
hos individ 2 var det som var mest likt dubbelbeck-
asins. Den hade dock enkelbeckasinens zickzack-
ande flykt.

Observationerna visar att man alltid bor ta hén-
syn till alla delar av beteendet i kombination med
utseendet ndr beckasiner stots i samband med in-
venteringar.

Henrik Lerner, Department of Animal Environment
and Health, Swedish University of Agricultural
Sciences, P.O. Box 234, SE-53223 Skara, Sweden
and Centre for applied ethics (IKK), Linkoping
University, SE-58183 Linkoping, Sweden.

E-mail: henrik.lerner@liu.se
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Hur stor andel av de i Sverige
inriknade sidgissen har
utgjorts av taigasidgiss Anser
fabalis fabalis?

How large proportion of the Bean
Geese counted in Sweden was made
up of Taiga Bean Geese Anser fabalis
fabalis?

HAKON KAMPE-PERSSON

Trots att de i Sverige upptrddande sddgéssen re-
presenterar fem taxa, sex om man &dven tar med
spetsbergsgasen, har samtliga sddgdss som inrdk-
nats vid mittmanadsinventeringarna rapporterats
som taigasddgiss Anser fabalis fabalis med visst
inslag av andra sddgastaxa (Nilsson 2000). Att sa
skett beror pa att majoriteten av observatorerna inte
gjort nagon skillnad pa dessa taxa, antingen for att
inventeringarna skett vid utstrdck frén nattlokaler
eller for att observatdrerna inte ansett sig ha den
kunskap som krivs for faltbestimning. Ovriga sid-
géstaxa har varit tdimligen fataliga, varfor de inte
inverkat pa de siffror som presenterats for taigasid-
gasen (Persson 1990, 1997, Kampe-Persson m.fl.
2007). Annu opublicerade uppgifter fran de senaste
sdsongerna ifragasitter dock detta forfaringssatt
(Heinicke 2010).

I Sverige startade en ny dabatt om sddgdssens
rastillhorighet sedan det den 30 april 2008 rappor-
terats 1100 rossicus tillsammans med 451 fabalis
vid Alviksgérden i Norrbotten (Rolf G. Gustafsson
pa Svalan). Vintern 2009/2010 utvidgades debat-
ten geografiskt (Koffijberg & Hornman 2010).
Det finns dock en klar skillnad mellan l&nderna, ty
medan taigasiddgéss rapporteras som tundrasddgéss
i Nederldnderna géller det omvénda i Sverige. Mer
brénsle till den svenska debatten presenterades
av Thomas Heinicke vid Wetlands Internationals
Goose Specialist Groups tolfte mote, vilket holls
i Hollviken i oktober 2009. Enligt de siffror som
presenterades under métet kunde s& mycket som
5000-10.000 tundrasddgéss samtidigt uppehélla
sig 1 Sverige. Faltuppgifter fran hosten 2009 pre-
senterades som stdd for denna uppfattning. Vid ars-
skiftet 2009/2010 gjorde sedan Thomas Heinicke
en kontroll av sddgéssen i norddstra Skane, varvid
han fann ndgra hundra rossicus bland de dar 6ver-
vintrande taigasddgéssen (Leif Nilsson i e-brev).
Vid en egen kontroll av samma omréade i slutet
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av januari hittades dock endast tva rossicus bland
4881 fabalis.

For besvarande av den inledande fragan &r
uppgifterna pd Svalan inte till ndgon hjélp. Av de
knappt 63.000 sddgasobservationer som fanns i
systemet den 1 juli 2009 hade 99,7% lagts in som
sddgas, medan uppdelning pa taigasidgds och
tundrasddgas endast skett for 0,3% av observa-
tionerna (de Jong 2010). For 2009 och 2010 ser
det obetydligt béttre ut. Av 7499 respektive 8224
observationer hade 95,9% respektive 94,3% lagts
in som siadgas medan uppdelning pa taxa skett for
4,1% respektive 5,7% av observationerna. Av ras-
tande tundrasiddgéss under host och vinter fanns det
for dessa tva ar tre observationer pa mer dn hundra
individer, tva avseende en och samma flock pa 120
faglar i november 2009 och en av en flock pa 550 i
mitten av september 2010.

Vid mittmanadsinventeringar av giss i sddra
halvan av Skane har sddgéssen ddremot regelbun-
det bestdamts till taxon alltsedan 1970-talet. Resul-
taten fram till och med sdsongen 1996/1997 har
med avseende pd forekomsten av rossicus tidigare
rapporterats (Persson 1990, 1997), varfor hir en-
dast de senaste 14 sdsongerna redovisas (Tabell
1). Av tabellen framgar tydligt dels att i gruppen
Ovriga sidgdstaxa dr det endast rossicus som upp-
tréitt 1 storre antal under inventeringarna och dels
att antalet rossicus varierat kraftigt fran ar till ar,
framforallt i oktober. Négon tydlig trend kan ej ut-
lasas. Ddaremot har detta taxon varit talrikast i ok-
tober och fataligast i januari. Andelen fabalis har
fluktuerat kraftigt i oktober, mellan 17% och 99%,
vilket framforallt beror pa det laga antal fabalis
som numera forekommer i sodra Skéne i oktober.
Bortsett fran 1998, da ett lagt antal fabalis fanns
inom det inventerade omradet, har procentsiffran
varierat betydligt mindre i november (94—-100%). I
januari har andelen fabalis genomgaende legat pa
over 99%.

Kunskapen om tundrasddgasens forekomst i
Sverige dr ytterst knapphindig, men mycket tyder
pé att den blivit betydligt talrikare under de senaste
5-10 aren. En komplicerande faktor &r att de tund-
rasddgéss som upptriader i Sverige sannolikt utgdrs
av fyra vitt skilda grupper.

Grupp I. Den del av populationen som héckar
langst 1 vdst och som regelbundet flyttar mellan
Kolahalvon och den tyska Ostersjokusten (Persson
1997, Heinicke 2004). Sannolikt 4r det géss frén
detta bestand, vars hiackningsomréde stricker sig
in i Norge, som setts strickande vid Segerstad i
manadsskiftet september/oktober (Cederroth 1999,
Persson 1999, Christian Cederroth pa Svalan) och
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Tabell 1. Antal sddgéss funna vid mittménadsinventeringar genomforda av forfattaren i sodra halvan av Skane
under perioden 1997/1998-2010/2011. For varje inventering anges siddgéssen fordelade pa taxa samt andelen
som utgjordes av fabalis. Hybrider uteslots. Storvéxta individer med extremt lang och smal hals samt extremt
lang och smal mork ndbb med endast ett orange-gult band fordes till johanseni.

Number of Bean Geese found at mid-monthly counts carried out by the author in the southern half of Scania
during the period 1997/1998-2010/2011. For each count is given the number of Bean Geese divided on taxa and
the proportion made up of fabalis. Hybrids were excluded. Large-sized individuals with an extremely long and
slender neck and an extremely long and slender dark bill with only a narrow orange-yellow band was counted

as johanseni.

Inventering Antal individer Number of individuals %
Count fabalis Jjohanseni middendorfi rossicus Serrirostris fabalis
Okt 1997 1657 11 99,3
Okt 1998 202 1.010 16,7
Okt 1999 1437 1.001 58,9
Okt 2000 5 7 41,7
Okt 2001 225 59 79,2
Okt 2002 880 123 30 85,2
Okt 2003 501 82 85,9
Okt 2004 293 16 6 93,0
Okt 2005 221 7 22 6 86,3
Okt 2006 348 180 2 65,7
Okt 2007 713 70 91,1
Okt 2008 25 1 96,2
Okt 2009 90 57 61,2
Okt 2010 209 44 82,6
Nov 1998 1265 521 70,8
Nov 1999 6266 1 4 87 98,6
Nov 2001 2567 169 6 93,6
Nov 2004 1769 30 98,3
Nov 2005 7045 24 5 99,6
Nov 2006 5641 2 15 215 5 96,0
Nov 2010 8365 5 99,9
Jan 2005 17557 8 2 99,9
Jan 2006 11434 12 36 99,6
Jan 2007 26813 2 15 164 99,3
Jan 2008 19371 1 44 99,8
Jan 2009 18608 9 100,0
Jan 2010 20741 32 99,8
Jan 2011 8201 10 99,9

rastande i Norrbotten i manadsskiftet april/maj
(Heinicke 2010).

Grupp II. Féglar som regelbundet stricker ge-
nom landet till och fran 6vervintringslokaler i Dan-
mark, dir antalet 6vervintrande tundrasddgéss dkat
kraftigt efter vintern 2003/2004 (Pihl & Vikstrem
2006, Stefan Pihl opubl.). Om och i sa fall var och
nér dessa géss rastar i Sverige &r i nuldget oként.

Grupp III. Giss som normalt stricker dster om
Ostersjon och som endast undantagsvis tar en vist-
ligare rutt (Persson 1990). I Sverige ses de ofta
tillsammans med bldsgiss, och deras upptridande

i landet stimmer dérfor ganska vil Gverens med
blasgésens (Nilsson 2009).

Grupp IV. Tundrasddgiss som flyttar till Sverige
for overvintring. I Skane noterades en tendens till
begynnande &vervintring under forsta halvan av
90-talet (Persson 1997). Visserligen har rossicus
observerats vid varje midvinterinventering de se-
naste sju aren (Tabell 1), men antalsméassigt har de
varit for fa for att man skall kunna tala om ett dver-
vintrande besténd.

Vilka slutsatser kan dras av inventeringarna
i Sydskdne? Med tanke pa att det totala anta-
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let inrdknade sddgéss i Sverige under sdsong-
erna 1997/1998-2008/2009 l4g inom intervallet
42.000-68.000 i oktober, 31.000-58.000 i novem-
ber och 14.000-40.000 i januari (Nilsson 2009),
var det endast i januari som en hog andel aterfanns
isodra halvan av Skédne. Vid midvinterinventering-
arna aren 2005-2009 inrdknades i detta omrade
48-67% av det totala antalet sddgdss i Sverige.
Forutsatt att resultaten for sodra Skane var repre-
sentativa for hela landet 14g antalet rossicus dessa
vintrar inom intervallet 16-245 individer. Detta
intervall dr sannolikt representativt for vintrarna
fram till och med 2011, ty det finns inget som ty-
der pa att rossicus skulle ha varit talrikare pa andra
hall i Sverige dn de var i sddra halvan av Skane
eller att de skulle ha varit talrikare under perioden
1997/1998-2003/2004 dn dérefter. Daremot pekar
de sydskanska siffrorna pa att inslaget av rossicus
kan ha varit avsevirt i oktober och november.

Sammanfattningsvis kan konstateras att vi for
perioden fram till och med 2010/2011 inte vet hur
stor andel av de i oktober och november inrdknade
sddgissen som utgjorts av fabalis, inslaget av ros-
sicus kan ha varit mycket hogt under dessa mana-
der, men att mer dn 99% av totala antalet inrdknade
sddgiss 1 januari med stor sannolikhet utgjorts av
taigasddgdss.
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Summary

This communication addresses one of the questions
of the ongoing debate about the occurrence of dif-
ferent Bean Goose taxa in Sweden. The only taxon
that besides fabalis was found in any numbers at
mid-monthly counts in southernmost Sweden dur-
ing the last 14 seasons was rossicus. Knowledge
about the occurrence of rossicus in Sweden is
scanty, but much indicates that this taxon has be-
come more common during the last 5-10 years.
A complicating factor is that rossicus occurring
in Sweden probably are made up of four differ-
ent groups: (1) the part of the population breeding
furthest to the west and which regularly migrates
between the Kola Peninsula and the German Baltic
Sea coast, (2) birds that regularly migrates through
Sweden to and from wintering grounds in Den-
mark, (3) birds that normally migrate east of the
Baltic Sea and only occasionally follow a more
westerly route, and (4) birds that migrate to Swe-
den for wintering. Reports stored in the database
Reportsystem For Birds (Svalan at www.artpor-
talen.se) are of no help to answer the initial ques-
tion, as observers rarely differentiate between fab-
alis and rossicus. For the seasons up to 2010/2011
count data from southernmost Sweden indicate that
we don’t know the proportions of the counted Bean
Geese in Sweden that were made up fabalis in Oc-
tober and November, as the number of rossicus
might have been high during these months, but that
more than 99% of the total number in January most
likely was made up of fabalis.

Hakon Kampe-Persson, Pulmani, Glidas pagasts,
Jelgavas novads, LV-3040, Lettland. Email: kam-
pepersson@hotmail.com.



Nya bocker — New books

Leo Zwarts, Rob G. Bijlsma, Jan van der Kamp
& Eddy Wymenga, 2009. Living on the edge:
Wetlands and birds in a changing Sahel.
KNNYV Publishing, Zeist, The Netherlands. 564
sidor. Rikt illustrerad med diagram, kartor och
foton.

Négra av virldens viktigaste vatmarksomraden
ligger 1 Sahelregionen i Afrika, frdn Sudd i Oster
via Chadsénkan och Nigerdeltat till Senegaldeltat
i véster. Sahelzonen mellan 6knen i norr och regn-
skogarna i sdder spelar stor roll bade for afrikanska
fagelarter och for flyttfaglar frdn nordliga bredd-
grader; hdr dvervintrar faglar som héckar dnda fran
norddstra Nordamerika till nordvistra Sibirien.
Omradet har alltid varit uppmérksammat ur fagel-
synpunkt men blev det i dnnu hogre grad under
1960-talet da en period av riklig nederbord Gver-
gick i en period med torka. Studier har sedan visat
att en del av de fordndringar som vi funnit bland
véra tropiska flyttfaglar kan foras tillbaka pa denna
torka. Sedan mitten av 1980-talet, da torraren var
som virst, har nederboérden dock langsamt blivit
rikligare. Detta kan vara en gynnsam utveckling,
men samtidigt har befolkningen 6kat i antal och ex-
ploateringen av landskapet blivit mera omfattande.
Boken beskriver hela processen kring Sahelregio-
nens fordndring. Tyngdpunkten ligger pa de véstra
delarna, men det ar ocksa de som nog &r mest in-
tressanta ur nordisk synvinkel. Kartor och diagram
ger en utomordentligt god bild av vad som héint nir
faglarnas biotoper i Niger och Senegal reducerats
till brékdelar av vad de varit. Ett stort antal arter
har egna kapitel och hér dr de senaste forskningsre-
sultaten med, till exempel den fantastiska informa-
tion som vi far ut av moderna metoder att i detalj
folja individuella faglar mellan hackningsomrade-
na i norr och dvervintringen i Sahel. Naturligtvis
behandlas behovet av goda biotoper for att kunna
ta sig over Sahara och Medelhavet till sina nordliga
hickningsplatser. Detta &r helt enkelt en nyckelbok
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for alla som ér intresserade av flyttningssystemet
mellan Europa och Afrika. Och boken ér inte bara
fylld av fakta, den &r ocksd oerhdrt attraktiv med
utsokta illustrationer.

Ulf Girdenfors (redaktor), 2010: Rodlistade
arter i Sverige 2010. ArtDatabanken, Sveriges
lantbruksuniversitet.

Vart femte ar utkommer en uppdaterad volym av
denna bok, som é&r tjockare &n ndgonsin tidigare
(100 sidor mer dn 2005-upplagan). Detta beror nu
inte framst pd att antalet hotade arter 6kat utan pé
att vi for varje revision vet sa mycket mera, sér-
skilt om organismgrupper som inte tidigare varit
sa vil kdnda. Artkunskapen har for nérvarande ett
uppsving. De fantastiska volymerna i serien Natio-
nalnyckeln ar en magnifik manifestation av detta.
Faglarna tillhor de fa grupper dér sé gott som alla
svenska arter med jimforelsevis hog grad av sdker-
het kunnat klassificeras till rétt hotkategori. Forvis-
so kan enstaka placeringar diskuteras, men sa ér det
alltid. Nagra detaljer om kvarvarande tveksamhe-
ter behover inte tas upp hir eftersom hela den nya
rodlistan finns tillgdnglig pa nétet, ddr man ocksa
hittar de mera detaljerade motiveringarna for varje
arts placering (www.artdata.slu.se/rodlista). Man
kan ocksd komma till artfaktablad med dnnu mer
information. Det intressantaste ar kanske hur och
varfor arter hoppar in och ut ur listan. Detta irrite-
rar manga, men kan inte undvikas. Det dr en foljd
av béttre kunskaper, men ocksé av hur strikt man
foljer de regler som finns. Mellan listan fran 2005
och 2010 finns f6ljande fordandringar for faglarna:
nya i 2010-listan &r busksangare, drillsnédppa,
tornseglare, tobisgrissla, videsparv, gratrut, vas-
sangare, brandkronad kungsfigel och ejder. Alla
har placerats i kategorin NT, ndra hotad, dvs. de ar
egentligen inte formellt klassade som hotade utan
star i en véntelista for att bedomas igen vid nésta
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genomgang. Skilen till att de blivit NT-klassade ar
framst langvarig nedgang (dven om de fortfarande
dr vanliga) eller riskabelt sma bestand (dven om de
okar). Borttagna fran listan jamfort med 2005 ar
skedand, mosndppa, skogsduva, tornskata, sten-
skvitta och entita, vilka inte ldngre ansags minska i
antal samtidigt som de dr for vanliga for att komma
med pa grund av sma bestdnd. De borttagna ar-
terna stod alla i NT-klassen i 2005 4rs lista; ingen
hotad art har alltsa blivit friskforklarad. Rodlistan
dr ett viktigt instrument for fagelskyddet eftersom
den har officiell status. Den bor anvéndas i fagel-
skyddsarbetet pa alla tdnkbara sétt. Bortsett fran ar-
terna i NT-kategorin, som nog dven i framtiden kan
komma att dka ut och in i hotlistan, sa dr de arter
som klassats som hotade med ganska fa undantag
témligen sdkert forankrade i sin bedrdvliga katego-
rier. Det &r 4larter som anses hotade och av dem
faller 16 i kategorierna akut hotad eller starkt ho-
tad medan 25 dr sirbara. Hur man resonerat fram-
gar rétt vdl av de akut/starkt hotade arterna (eller i
tva fall delpopulationer). Att fjéllgas, vitryggspett
och tornuggla dr akut hotade tvekar ingen om, och
fjéllugglan kanske till och med borde klassas som
regionalt utdod, men rdaddas av att ndgra par hickar
enstaka ar. Rodspoven har fortfarande ett litet be-
stand i landet men den massiva nedgédng som re-
gistrerats utanfoér Sverige i kombination med att
biotopforbattringar pad de svenska hickplatserna
inte hjdlper gor att det antagligen bara dr en kort tid
som vi kommer att ha denna art kvar. Den sydliga
kérrsnéppan, en ras alltsa, foljer sannolikt rodspov-
en i sparen. Bland de 10 sarbara arterna ar progno-
serna mera splittrade: nagorlunda gott hopp finns
fortfarande for vinterhdmpling, dngshok, sommar-
gylling, pungmes och kentsk tdrna, vilka finns pd
flera platser om dn med fa par. Svarthalsad dop-
ping och tretamas finns vardera pa endast en plats
vilket i sig innebér en oférutsdgbar men formidabel
risk. Tva lokalt forekommande sma téttingbestand,
de av filtpiplarka och kornsparv, verkar ga at olika
hall. Faltpipldrkan minskar i antal trots att det finns
ménga goda hédckningsbiotoper som star tomma,
medan kornsparven har svarat positivt pa skyddsat-
gérder och kanske har en framtid i landet. Alfageln
ar speciell i denna hotkategori. Man har ndmligen
separerat det norddstliga bestand som Overvintrar
i Ostersjon fran bestandet i de Skandinaviska fjil-
len. Det forra anses minska katastrofalt medan det
senare verkar klarar sig bra.
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Charles F. Thompson (editor), 2010: Current
Ornithology, Volume 17. Springer. 194 sidor.

Jag trodde att serien hade dott ut eftersom det inte
hade kommit ndgon volym av denna ambitidsa or-
nitologiska arsbok pa nistan ett decennium. Men
nu kom det en ny volym. Redaktoren, Charles F.
Thompson var en av redaktdrerna nér bockerna ti-
digare utgavs av Kluwer/Plenum, som numera gatt
upp i Springer. Current Ornithology utkom med
16 volymer under dren 1983-2001. Den nya vo-
lymen innehéller fyra dversikter av olika d&mnen.
Den forsta uppsatsen svarar tre svenska forfattare
for: Johan Lind, Sven Jakobsson och Cecilia Kull-
berg, alla tre vid zoologiska institutionen pa Stock-
holms universitet. Johan Lind har tidigare varit
vetenskaplig redaktdr hos Ornis Svecica. Deras
uppsats handlar om anpassningar av beteende och
dmnesomsittning till forsimrad flygformaga. Fag-
lar drabbas av forsdmrad flygformaga och ddrmed
okad risk att bli tagna som byten i sdrskilt tre situa-
tioner, ndmligen nér de laddat sig tunga med fett
for att flytta, blivit tunga av upplagrad niring och
dgg fore och under dgglaggningen samt nér de rug-
gar och saknar en del fjddrar. Den forsdmrade flyg-
formagan orsakar bade langsammare lyftforméaga
och sémre mandverformdga nér fageln vil ér 1 luf-
ten. Efter att ha diskuterat resultaten fran sina expe-
riment rorande dessa tva faktorer utifran aspekter
inom flyttningen, fortplantningen och ruggningen
tar man ocksa upp fragan om extra tyng i form av
radiosédndare och liknande kan paverkar faglarnas
formaga att undvika predatorer. En tyngd pa upp
till fem procent av kroppsvikten anser forfattarna
acceptabelt om foremalet inte pa annat sitt dn ge-
nom sin tyngd paverkar flygformagan (antenner el-
ler selar kan ha ytterligare negativ verkan). Avslut-
ningsvis konstaterar forfattarna att det fortfarande
saknas mycket kunskap om vilka effekter forsam-
rad flygforméga verkligen har, bade i teorin och i
praktiken. Och de pekar pa att det heller inte ar latt
att fa fram svar eftersom faglarna pé olika séitt an-
passar sig till den forsdmrade flygférmégan och pa
sa sétt pa kort sikt kompenserar for forsémringen.
Effekterna drabbar forst pa lang sikt. De Gvriga
tre Oversikterna behandlar betydelsen av kalcium
i foda for fortplantningen (av S.J. Reynolds och
C.M. Perrins), amnesomséttningens sdsongsvaria-
tion (av D.L. Swanson) och om problemen att fast-
stdlla orsak och verkan vid miljokatastrofer, i detta
fall stroménder efter oljespillet fran Exxon Valdez
(J.A. Wiens m.fl.). Artikeln om kalcium har brett
intresse och tar upp de negativa konsekvenser som
okad forsurning kan fa pa kalciumtillgdngen. Nar



forhdllandena blir surare trdnger joner av alumi-
nium, kadmium och bly undan kalciumjonerna. Pa
detta sétt kan det indirekt uppsta brist pa kalcium,
som &r ett mycket viktigt mikrondringsdmne for
faglarna och som det pa flera hall redan kan rdda
brist pd. Man tar ocksé upp fragor kring effekten
av DDT/DDE pa kalciummetabolismen eftersom
dessa d@mnen fortfarande anvénds i stor omfattning
pé olika hall i vérlden. Oversikten av hur dmnes-
omsittningen fordndrar under aret &r intressant for
att den kopplar samman dessa fordandringar med de
olika krav som stélls pa fageln under hdcknings-
tiden, flyttningarna och vintern. Samspelet mellan
fagelkroppens funktioner, fagelns beteenden och
omgivningens krav dr synnerligen komplicerade
och det ar latt att forstd att ndstan inget fungerar
maximalt, alla 16sningar &r utvecklingens ofta ratt
mediokra kompromisser. Artikeln om strémanden
och Exxon Valdez r till sin karaktdr vetenskaps-
teoretisk, forsoker illustrera hur litt det kan vara
att dra slutsatser som vid en mera korrekt analys
visar sig ha ganska lag trovirdighet. Ar man inte
intresserad av den sérskilda olyckans foljder sa har
man &nda stor nytta av de exempel och de princi-
per som redovisas. Det dr synnerligen lovvirt att
det finns forskare som tar sig tid till att stdlla sam-
man Oversikter. Och inte minst roligt r det att tre
svenska forskare varit framme denna gang. Och
lika vardefullt ar att forlag hoppas pa en marknad
for dem. Dock dr boken knappast nagot som man
koper privat: €140:- markerar att det dr de veten-
skapliga biblioteken man tror pd. Ofta brukar det
ocksa komma en billig upplaga med mjuk parm,
men nagon sddan hittade jag inte pa forlagets hem-
sida.

Anto Leikola, Juhani Lokki, Torsten Stjernberg
& Johan Ulfvens (redaktorer), 2010. Magnus,
Wilhelm & Ferdinand von Wright. Dagbock-
er. Register. Svenska litteraturséllskapet i Fin-
land, Helsingfors.

En kulturgérning har natt sin fullbordan med den-
na registervolym, nr 7 i den monumentala serien
Konstndérsbroderna von Wrights dagbécker. Dessa
dagbocker har publicerats under aren 1996-2008.
De forsta fem volymerna dr Magnus von Wrights
dagbocker och volym sex Wilhelms och Ferdi-
nands dagbdcker. Registervolymen ar pa 400 sidor
och omfattar personer, ortnamn, véxt- och djurar-
ter samt bilder. En sektion ar riktigt lasvérd i sig,
ndmligen den som kallas "Register dver vérldsliga
samlingsplatser m.m.”. Den omfattar i princip allt
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mojligt som inte passar under de andra rubrikerna
och upptar hela 77 sidor. Hir far man en bild av
brodernas rorelser och sysselsdttningar sa som de
omndmns 1 dagbdckerna. Exempelvis finner man
att Kejserliga Alexander-Universitetet, Botaniska
tradgarden, Anatomiska museet och Finska Konst-
foreningen har omndmnanden pa manga sidor i
flera av de tidigare volymerna. Konserter besokte
man ofta. Och vid Ertmanns pension, sedermera
den statliga svensksprakiga fruntimmersskolan,
undervisade Magnus v. W. i kalligrafi. Kajsaniemi
virdshus var uppenbarligen ett frekvent tillhall.
Haminanlaks, konstndrsbrodernas barndomshem
vid Kuopio, har timligen sjélvklart flest referenser
av alla. Wright-brodernas dagbocker ér ett stycke
finsk-svensk historia. De slékttavlor som presen-
teras 1 registervolymen och referenser i ovrigt ger
en tydlig bild av den svenska 6verklass som var sé
tydligt segregerad fran den fiska majoriteten. Re-
gistervolymen &r naturligtvis inte en bok man ko-
per separat, men har man de tidigare volymerna bor
man sjdlvklart komplettera med registret. Och att
kunna vandra runt i de tidigare volymerna utifran
olika uppslagsord i registervolymen ger ldsningen
en extra dimension.

Peter Kennerley och David Pearson: Reed and
Bush Warblers. Illustrationer av Brian Small.
Christopher Helm, London. 712 sidor, inbunden,
£65:-.

Ett méktigt och mycket lart arbete om tre enigma-
tiska fagelfamiljer med 6ver hundra arter tillsam-
mans. Och fler 14r komma eftersom det sékerligen
finns &nnu oupptickta arter. Och andra namngivna
arter bestar med storsta sannolikhet av mer &n en
art. Och de inbordes slaktforhdllandena ar fortfa-
rande delvis oklara trots sentida DN A-analyser som
redovisas i boken. Locustellidae och Acrocephali-
dae stdr dock varandra ndra och verkar vara hyf-
sat utvecklingshistoriskt sorterade. Ett steg uppat i
hierarkin finner vi den tredje familjen som avhand-
las i boken, Cettidae, som dock star ldngre fran de
forstndmnda &n flera familjer som inte behandlas. I
relation till cettisaingarna har de molekyldra slékt-
forskarna hittat §verraskningar. Ett exempel pa hur
utveckling i olika riktningar under ldng tid kan
dolja slaktskap som arvsmolekylerna avslojar ger
Staffan Bensch, som skrivit ett kort inledningska-
pitel om DNA-analyserna: ’Fa om ens nagon orni-
tolog skulle ha gissat att cettisdngaren ar ndrmare
slakt med stjartmesen &n med rérsangaren”. Cet-
tisdngargruppen ar bara ratt avlagset sldkt med ar-
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ter ur grishoppsangar- och rérsangargruppen, men
ndrmare slikt mede stjartmesar och l9vsingare.
Sa sdger i varje fall DNA-molekylerna sa langt
de studerats. Som sagt, boken ger ett mycket lart
och gediget intryck. Hur den kommer att fungera i
praktiken ute i falt, vare sig det géller hoérda/sedda
eller handhéllna faglar, far framtiden utvisa. Tvek-
16st kommer dock ett arbete av detta slag att mana
fram mycket ny forskning bara genom att ha kom-
mit till. Flera arter ar knappast en studerade. Och
faltornitologerna har fatt en sammanstillning som
i manga avseenden saknar motstycke for andra fa-
gelgrupper. Det bor innebédra manga dverraskande
nyheter pa sikt.

Joseph M. Forshaw: Parrots of the World. II-
lustrationer av Frank Knight. Christopher Helm,
London. 328 sidor. £25:-.

Liksom boken om ror-, grashopp- och cettisang-
arna dr detta en volym i serien Helm Field Gui-
des. Men det dr en bok som gér i en annan klass,
nédmligen en falthandbok(?) med kortfattade texter
och enkla illustrationer om varje art. Att jag satt
ett fragetecken efter falthandbok beror inte pa att
den skulle vara dalig som sadan utan bara for att
man knappast tar med sig bok med enbart pape-
gojor 1 falt. Problemen att identifiera papegojor
ar ju av helt annat slag dn att skilja sma brungra
sangare at. [ och for sig kan det vara problematiskt
att bestimma en liten gron papegoja som snabbt
ilar fram 6ver 1 tradtoppshojd, men flertalet arter ar
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lattbestamda, sdrskilt som det inte forekommer sér-
skilt manga liknande arter pa varje plats, i vart fall
inte om man befinner sig utanfor Nya Guinea. Att
hitta arter i boken far man hjélp med genom att de
ar fordelade pa den australiska regionen (62 upp-
slag), afro-indiska (14) och neotropiska (68). Men
dr man inte alldeles speciellt intresserad av just pa-
pegojor sa klarar man papegojorna bra med en van-
lig fagelbok. Nagot som jag sjélv inte tidigare sett
i ndgon bok av detta slag ar tdmligen detaljerade
lokalangivelser, mycket foredomligt och bekvéamt.
For varje art rdknas ett antal lattillgéngliga lokaler
upp. Exempelvis far man veta att den bldvingade
parakiten hittar man létt i och runt Rio de Janeiro
och Sao Paulo, bl.a. i Itatiaia NP, Brasilien, och den
svartkindade dvdrgpapegojan i sddra delen av Ka-
fue NP i Zambia. Och for att fa se den utrotnings-
hotade gulskuldrade parakiten maste man resa till
Artemis Station (“private property”) i Kap York,
Australien. Sorgligt nog dr denna art inte ensam om
att vara hotad. Bland papegojorna finns en ovanligt
stor andel arter som dr hotade, inte minst pa grund
av sma utbredningsomraden, ibland bara en liten
0. Och for vissa arter dr hotet burfidgelhobbyn eller
den attraktiva fjaderskruden. Men det finns ockséd
expansiva arter, vilket demonstrerats av arter som
etablerat kraftfulla vilda bestdnd péd nya kontinen-
ter efter att ha importerats som burfaglar. Tva upp-
slag visar de arter som man vet eller tror dr utdoda.
Mest kénd bland dessa &r karolinaparakiten, som
fanns dver hela dstra USA men utrotades helt i bor-
jan av nittonhundratalet.

SOREN SVENSSON
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