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Numbers of Taiga Bean Geese Anser f. fabalis utilizing the western
and central flyways through Sweden during springtime 2007-2015

Antalet tajgasddgdss Anser f. fabalis som nyttjade den vistra och centrala
Jfhttviigen genom Sverige varen 2007-2015

ULF SKYLLBERG

Bean Geese Anser fabalis were counted at all known
spring staging sites in south-central Sweden within the
time window when geese migrating along the western
and central flyways had left their wintering grounds in
Denmark and southernmost Sweden, but before they had
crossed the Bothnian Bay to Finland. Reliable counts
were obtained for seven years 2007-2015: 57 000 in
2007, 55 500 in 2008, 49 300 in 2009, 46 900 in 2011,
47 400 in 2012, 53 900 in 2014, and 60 200 in 2015.
The increase between 2011 and 2015 was significant and
may be related to recently decreased hunting pressure in
Finland. Subtraction of an estimated 4000 Tundra Bean
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Geese Anser f. rossicus and addition of two small popu-
lations of Taiga Bean Geese Anser f. fabalis wintering in
the UK and in NW Jutland that were likely missed in the
counts, yielded a total estimate of 44 200-57 500 Taiga
Bean Geese utilizing the western and central flyways.
Based on these counts, combined with data on geese win-
tering east of the Baltic Sea, I estimate the world popula-
tion to 68 000 Taiga Bean Geese in 2015.
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Introduction

The Taiga Bean Goose Anser f. fabalis breeds in the
taiga zone from Scandinavia to central Russia. The
most recent world population estimate reported in
the literature (Fox et al., 2010) is 63 000 individuals.
This estimate was stated to be based on mid-winter
counts, but no data were reported. Two years later, in
2012, Wetlands International reported a world pop-
ulation of only 40 00045 000 individuals (http://
wpe.wetlands.org), but without providing any pub-
lished results supporting this estimate. Because the
global population of the Taiga Bean Goose is small
and believed to have been declining since the 1990s,
when it was estimated to comprise 90 000—110 000
individuals (Nilsson et al. 1999), AEWA (Agree-
ment on the Conservation of African-Eurasian Mi-
gratory Waterbirds, http://www.unep-aewa.org) re-
cently upgraded the subspecies from a Column B,
category 1 to a Column A, category 3¢ population.
As a consequence, AEWA in 2013 launched an ac-
tion plan for the Taiga Bean Goose to quantify and
take measures to counteract the population decline.
At top of the AEWA agenda for monitoring actions
is the need to provide improved estimates of the size
of the global population, as well as of sub-popula-

tions of the Taiga Bean Goose.

In recent decades, the main wintering area of the
Taiga Bean Goose has been southernmost Sweden
and Denmark (Nilsson et al. 1999, Nilsson 2013).
It is well-established from observations of colour-
marked individuals that Bean Geese breeding in
Finland migrate along the central flyway (Figure
1) through south-central Sweden in spring and
autumn (Nilsson & Pirkola 1991, 1999, Pessa et
al. 2004, Nilsson 2011). Birds using the western
flyway along the Bothnian Bay (Figure 1), linking
staging sites in south-central and northern Sweden
(Skyllberg et al. 2008, 2009), breed in northernmost
Scandinavia and NW Finnish Lapland, as corrobo-
rated by data from colour-marking and satellite
tracking (Nilsson et al. 2010). Recent satellite and
colour-marking schemes further demonstrate that a
group of up to 400 Taiga Bean Geese wintering in
Scotland migrates via Denmark, southern Norway
and south-west Sweden to their breeding grounds
in the county of Dalarna in Sweden (http://scot-
landsbeangeese.wikispaces.com). Finally there are
two seemingly distinct groups of Taiga Bean Geese
wintering in northern Jutland. One group com-
prising approximately 1 200 birds (Nordjyllands
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Figure 1. Wintering grounds (grey hatched), flyways (ar-
rows) and the spring staging area in south-central Sweden
(light green) where the counts reported in this study were
conducted.

Overvintringsomrdden (grdstreckade), flyttvigar (pilar) och
varrastomrddet i centrala delar av sédra Sverige (ljus gront)
ddr rdkningarna frdan denna studie utfordes.

Fugle 2013, 2014) winters in NW Jutland, and is
indicated to breed mainly in west-central Sweden
and across the border into Norway (Parslow-Otsu
1991, J. E. Ostnes, pers. comm.). Another group
of approximately 1500 birds winters in NE Jut-
land (Nordjyllands Fugle 2013, 2014) and recent
marking reveals that it migrates along the western
flyway through Sweden to breeding grounds in
northernmost Fennoscandia (O. Therkildsen, pers
comm.).

Taiga Bean Goose counts of the longest standing
(1977-2011) are autumn (October and November)
and mid-winter (January) counts conducted in Swe-
den (Nilsson 2013). There is substantial among-
year variability in these records, as demonstrated
by the five-year average of the October counts in
Sweden: 52 300, 46 400 and 61 500 in the periods
0f 1997-2001, 2002—-2006 and 2007-2011, respec-
tively (Nilsson 2013). The variation may partly be
due to fluctuations in the size of the population, but
other factors may also be involved. The counts are
restricted to only one country (Sweden) and the
dates for the counts are set in advance. Depending
on the weather conditions and timing of migration,
a variable proportion of the population may either
not have reached Sweden (during October counts),
or many geese may already have left the country
during cold spells (during November and January
counts). Another factor to consider when evaluat-
ing autumn counts is the effect of wind drift during
southbound migration. Because mass-migration of
Bean Geese during autumn regularly takes place in
connection with the passage of cold front systems
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and strong tailwinds, small variations in wind di-
rection between the NE and NW sectors may result
in shifts of the migration routes of the Taiga, as
well as of the Tundra Bean Goose Anser f. rossi-
cus, in east-west direction. In particular the influx
to Sweden of Tundra Bean Geese belonging to the
large (>600 000, Fox et al. 2010) population that
normally migrate east of the Baltic Sea, may vary
considerably among years. The inclusion of Tundra
Bean Geese in the Swedish autumn counts of Bean
Geese has recently been recognized as a source
of variability among years, especially in October
(Kampe-Persson 2011, Heinicke & de Jong 2013).

There are several arguments for spring counts
in south-central Sweden to represent more robust
estimates of Taiga Bean Goose populations migrat-
ing west of the Baltic Sea than autumn counts. The
most important advantage is that the vast majority
of the Taiga Bean Geese wintering in southernmost
Sweden and Denmark, and following the western
and central flyways to their breeding grounds, dur-
ing a short time-window (lasting for about one to
several weeks, depending on weather conditions)
are concentrated to a restricted geographical area
in south-central Sweden.

Following the methodology outlined in Skyllberg
and Tjernberg (2008), systematic spring counts
were conducted covering 44 major and a number of
minor sites during the period 2007-2015. Two of
these years (2010 and 2013) did not provide good
enough conditions for a reliable count. Here data
for the counts in the years 2007, 2008, 2009, 2011,
2012, 2014 and 2015 are reported. After correction
for the inclusion of an estimated number of Tun-
dra Bean Geese, and for the relatively few birds
remaining at their wintering grounds in Sweden
and Denmark and birds already reaching Norway
and Finland, the reported counts are suggested to
provide a robust estimate of the population(-s) of
Taiga Bean Geese utilizing the western and central
flyways through Sweden.

Materials and methods

Staging sites and counts

Bean Geese were counted at 44 major staging
sites (Figure 2) during spring 2007-2015. At 42
of the sites Bean Geese were counted at feeding
grounds, and at two sites (No. 2, Osten and No. 21,
Tékern) the geese were counted in early morning
during their flight from night roosts to the feeding
grounds. Counts at sites Osten and Takern have a



Figure 2. The 44 staging sites at which
spring counts were conducted. In Appen-
dix 1 the name of the sites and the number
of Bean Geese counted are listed for each
year. The larger symbols of No. 2 (Lake
Osten), No. 4 (Lake Kvismaren), No. 21
(Lake Tékern) and No. 28 (Skdraomradet)
indicate counts of more than 2 000 geese at
least six of the seven years.

De 44 rastplaster ddr varrdkningar utfor-
des. I Appendix 1 daterfinns namnen pd plat-
serna och antalet sddgdss som riknades
varje dr. Storre symboler for nr: 2 (Osten),
nr. 4 (Kvismaren), nr. 21 (Takern) och nr.
28 (Skaraomrddet) indikerar rdkningar
overskridande 2 000 gdss datminstone sex
av de sju dren.

history of several decades and were conducted on
weekend days involving tens of people to cover the
complete flight of geese from several roost sites in
these lakes. Each site had one appointed coordi-
nator, who was in charge of and summarized the
counts conducted by several counters. At most of
the sites the same persons were acting as coordina-
tors and counters all seven years. At sites hosting
less than 500-1000 geese, counts were commonly
conducted by only one person with many years of
experience of counting Bean Geese at that particu-
lar site. In addition to the 44 major sites, there were
a number of sites normally hosting between ~20
and 200 geese that were summarized for each coun-
ty. Like the major sites, these sites were all well-
known for decades to host staging Bean Geese but
in small and highly variable numbers among years.
At maximum, these small staging sites summed up
by county contributed 8% of the total count (2012)
but most years less than 5% (Appendix 1). The site
fidelity of Bean Geese is well-known and during
the nine years period of this study maximum five
sites hosting more than 50 Bean Geese, at which
there were no historic records of the species, were
identified. Thus, the error related to Bean Geese
overlooked at historically non-recognized sites is
considered very small and negligible in relation to
other uncertainties in the counts.

To get a reliable estimate of the complete west-
ern and central flyway populations, all sites were

counted during a limited time window when the
Bean Geese had left their wintering grounds in Den-
mark and Sweden, but before they had left Sweden
for Finland. To ensure this was the case, personal
contacts at wintering grounds in Jutland and the
UK and at spring staging sites in Finland were
complemented by observations made by numerous
ornithologists and reported at the web-based bird
observation systems of the Nordic countries: Den-
mark (www.dofbasen.dk), Norway (www.artsob-
servasjoner.no/fugle), Sweden (www.artportalen.
se) and Finland (www.tiira.fi). In Figure 3 data
from the county of Skane (wintering ground), Up-
pland (staging sites in the northern part of the area
in Figure 2) and Finland are illustrated for the year
2015. When the count was conducted (6—7 March)
only 80 Bean Geese remained in Skéne and the first
300 had reached SW Finland (in the area of Pori
where the first sightings are made every year of
birds taking the leap over the Bothnian Bay from
Sweden). Note that the number given for Skane
(and Denmark) represents the maximum num-
ber of Bean Geese (corrected for multiple reports
of the same geese) reported at or after the count
date in spring. This is to ensure that possible over-
looked groups of birds still lingering at wintering
sites were included in the spring count. Similarly,
data from Finland and Norway always involved the
maximum count (corrected for multiple reports of
the same birds) at or prior to the count date. Data
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Figure 3. Weekly reports of Bean Geese in 2015 from the
counties of Skane (wintering grounds in south Sweden) and
Uppland (spring staging sites), taken form the Swedish Spe-
cies Observation System (www.artportalen.se), and from the
Finnish Bird Observation System (www.tiira.fi). For Skéne
and Uppland observations from the third week of January
to the fourth week of April are included and for Finland
from the third week of January to the first week of April. For
simplicity all reported observations were summed (and thus
not corrected for double-counts) for 7-day periods and then
divided by the largest sum of any of the weeks to yield an
index from 0 to 1. The coordinated count at Swedish staging
sites was conducted 6-7 March (black arrow) when all but
80 Bean Geese had left Skane and 300 had reached Finland
(Table 1).

Veckorapporter for sddgdss 2015 frdan Skdne och Uppland,
tagna fran rapportsystemet Artportalen, samt fran Finland
fran det finska rapportsystemet. For Skane och Uppland in-
kluderas rapporter fran sista veckan av januari till fjdrde
veckan av april och for Finland fran tredje veckan av januari
till forsta veckan av April. Rapporterna dr summerade (utan
korrigering for dubbelrikningar) i 7-dagars perioder och
sedan dividerade med den hogsta veckosumman for att ge ett
index mellan 0 och 1. Den koordinerade rdkningen utfordes
6-7 mars (svart pil) da samtliga forutom 80 sddgdss hade
ldmnat Skdne och 300 hade ndtt Finland (Tabell 1).

Given for Denmark in Table 1 represents the sum
of Bean Geese observed in mainly NW Jutland and
Bean Geese reported from Norway were observed
in the southernmost part of the country.

In order to avoid overlooking birds in active mi-
grating between sites and to avoid double-counting
of geese at multiple sites, it was important to select
dates for counting when the turnover of geese at
staging sites was at a minimum. This was achieved
by selecting a period for the count with unfavour-
able weather conditions for active migration. The
size of the spring staging area in south-central
Sweden (Figure 1) is small enough to be affected
by the same weather system, with some time de-
lay in wind directions and precipitation, which are
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the two most important weather factors controlling
migration. The timing of weather systems creat-
ing SW tail-wind conditions ahead of incoming
low-pressure systems from the Atlantic Ocean at
intervals of approximately 4-7 days in principal
dictates the maximum pace of migration waves
of birds in spring. It is known from observations
along the western flyway of neck-banded geese and
by daily counts and information based on the fidel-
ity of typical flocks of geese using a particular area,
that the average length-of-stay is typically around
7—-10 days, but occasionally up to two weeks or
more (e.g. Skyllberg et al. 2013). Further, Bean
Geese migrating along the western flyway typi-
cally utilize the westernmost staging sites (mainly
No. 2 Osten and No. 4 Kvismaren) in south-central
Sweden and stay longer at these sites than geese
migrating along the central flyway. This is related
to the earlier snowmelt at sites situated along the
cost in SW Finland, as compared to the correspond-
ing sites in E central Sweden. Because of this the
central flyway to Finland is activated on average
7-10 days prior to the western flyway north of the
flyway divide in the counties of Vistmanland and
Uppland (Figure 1; Skyllberg et al. 2009). Some
marked geese are known to combine a stop in the
southern range with another stop at a site in the
northern part of the staging area in Figure 1, while
other individuals only use one major spring stop in
south-central Sweden any given year.

Based on the above information, a strategy was
adopted where counts were conducted under unfa-
vourable wind conditions, at least two and maxi-
mum four days after a significant migration event,
when the geese were destined to stay and feed. The
methodology obviously demands a large flexibil-
ity when to make the count. To ensure this, close
contact was kept between the author and all coor-
dinators, typically every second day to be able to
decide when to conduct the count. The absence of
active migration of Bean Geese (as well as other
daytime migrating large birds like geese, swans
and cranes) was verified by observations reported
on the Swedish Internet-based Species Observation
system (www.artportalen.se). This system is highly
utilized by ornithologists and for the purpose of
identifying days with and without bird migration
during early springtime, when many ornithologists
are active, this method can be considered highly re-
liable. All years the majority of sites were counted
the same day, in the morning. However, because
some sites could not be covered that day, the total
time period for the counts varied between two days
(2014 and 2015) and five days (2007). As a gen-



eral rule to avoid double counts, if no data were
available at the major day of counting, dates of
counts at sites in the southern range of the staging
area (most often site No. 2 Osten and site No. 21
Takern, which both were limited to counts during
weekends) were always later in time than counts
at sites further north. In the years 2010 and 2013
the weather conditions resulted in a very late but
rapid snow-melt. This caused a smearing out effect
with substantial numbers of Bean Geese remaining
at the wintering grounds in Denmark and Sweden,
at the same time as substantial numbers already
reached the spring staging sites in Finland. Con-
sequently, no reliable counts could be reported for
these two years.

Statistical errors and testing

To be able to make a statistical comparison of
counts among years, the total error (standard devia-
tion, o, ) of the counts in Sweden was propagated
from estimates of major uncertainties by equation
(1). Errors (o) where expressed as fractions (i.e.
0.15 for £15% error) and coefficients a-d denote
the weighing of each error term by the actual num-
bers counted each year.

+b262

o’ =square-root(a’c? Other sies

Total Tékern_Osten

22 2 <2
+c'o Tundra_bean_goose+d o Double_counts) (1)

The error of the morning flight counts at Tékern
and Osten, caused by incorrect assignment to spe-
cies (possible inclusion of Greylag Goose and to a
smaller extent Greater White-fronted Goose) and
difficulty of locating and quantifying flying birds, is
estimated to £15% at each of these two sites. At all
other sites geese were counted at feeding grounds.
The counting error at these sites is estimated at
+3%. Because of closer observation distances of
stationary flocks that could be more easily counted,
the uncertainty is expected to be much lower than
for morning flight counts. At many sites relatively
stable numbers were obtained 4-5 days around the
count date and typically a site was counted several
days to improve the precision of the estimate. It
can also be expected that possible systematic er-
rors (over- or underestimates) related to personal
differences among counters, partly would cancel
out when counts for all sites are summed up. The
expected variability in counts among years caused
by variability in the number of Tundra Bean Geese
was accounted for by adding an estimated average
number of this sub-species and an error term of +

20%. Finally an estimated error due overestimates
by double-counting of birds at multiple sites and
underestimates by overlooking Bean Geese at un-
known feeding grounds or staging sites is included.
These two latter errors are expected to partly can-
cel out and therefore the sum of them (o, ... ...)
is expected to be small on a relative scale (£ 5%).
A statistical (Chi-square) test was performed to
demonstrate if the variations in counts among years
simply were due to uncertainties in the counts or if
there were any significant changes in the number of
geese during the study period. Let Y, (?) represent
the number of birds counted at a specific site (i)
and year (7). The total sum of counts S(?) is then
calculated as S(2) = Y,(t) + ...+ Y,(1). The num-
ber (N) of sites is regarded to be large enough and
independent of each other for the sum S(?) to be
approximately normally distributed, according to
the Central limit theorem. This means that also the
quotient (S(z) - u(t)) / o(t) is approximately nor-
mally distributed N(0,1), where x(2) is the expected
number of birds at year ¢ and ¢(?) the standard de-
viation for the total count the same year. If quo-
tients determined for different years t, t.,...t are

independent of each other the sum (2)1: o

f S(t,) - M(tl)
o(t)

i=1

is Chi-square (y?) distributed with M degrees of
freedom. When tested for possible differences
among years the expected count u(z) was set to
the average count for the seven years of this study.
Post hoc pairwise comparisons of the quotient (S(z)
- u(t) / o(t) between years were then performed
with count averages of 2007-2008, 2009-2012 and
2014-2015 set to represent expected numbers of
birds for individual years belonging to each of the
three time intervals, using a Bonferroni correction
to avoid committing a Type I error. Two quotients
differing more than V2/2.33 = 3.3 are considered
significantly different (p<0.05), Samuels et al.
2014.

Results and discussion

Total counts of the western and central flyway
populations of Bean Geese

In Table 1 counts of Swedish staging areas, as
well as staging areas in Finland and Norway and
geese remaining at wintering sites in Denmark and
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Table 1. Counted Bean Geese Anser fabalis at spring staging sites in Sweden and data reported from Finland,
Norway and wintering sites in Sweden (Skéane) and Denmark taken from national web-sites for bird reporting.
Antal riknade sddgdss Anser fabalis pa vdrrastlokaler i Sverige samt data fran Finland, Norge och évervint-
ringsplatser i Sverige (Skdane) och Danmark frdn nationella web-baserade rapportsystem.

Year Ar 2007 2008 2009 2011 2012 2014 2015
Date Datum 17-21.3 3-10.3 20223 25273 16-18.3 7-8.3 6-7.3
Staging sites

Rastplatser

Sweden 54 980 54 475 48 355 46 650 45110 50 065 59 675
Finland 1570 70 55 0 1700 3300 300
Norway 10 10 20 30 180 200 40
Wintering sites

Vinterlokaler

Denmark 350 150 800 150 405 120 120
Sweden 50 700 50 100 0 170 80
Total 56 960 55405 49 280 46 930 47 395 53 855 60215

southernmost Sweden (the county of Skéne) are
summarized. The overall trend of the total count
was a decline from a higher level in 2007 and 2008
(57 000 and 55 400, respectively) to a lower level
of 46 900—49 300 geese in 2009-2012, and then
finally an increase to 53 900 in 2014 and 60 200
in 2015.

Counts of individual sites each year are given in
Appendix 1. At the dates of counts, the estimated
number of Bean Geese remaining at wintering

70000 -
17-21.3 3.
60000 1 3410.3

20-22.3
25-27.3 46483

50000 -
40000 -
30000 4

20000 -

Number of geese

10000 -

2007 2008 2009 2010 2011 2012 2013 2014 2015

Year

Figure 4. Number of Bean Geese 4. fabalis counted at the
Swedish spring staging sites 2007-2015. The dates of the
count are noted above each bar. Because of difficult condi-
tions the years 2010 and 2013, the sum of counts those years
were uncertain and therefore not reported. Error bars were
calculated by equation (1).

Antalet sddgdss A. fabalis rdknade pd svenska varrastnings-
lokaler 2007-2015. Datum for rdkningarna dr noterade over
respektive stapel. Pa grund av sdmre betingelser daren 2010
och 2013 blev rdkningarna dessa dr osdkra och de rappor-
teras ddrfor inte. Felstaplarna berdknades i enlighet med
ekvation (1).
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grounds in Sweden and Denmark varied between
0.3% (2016) and 1.7 % (2009) of the total counts.
The proportion of geese reaching SW Finland (Pori
area) was less than 0.2% four of the years and 2.7%
in 2007, 3.5% in 2012 and 6.1% in 2014 (Table 1).

In Figure 4 counts at Swedish spring staging
sites are illustrated with error bars calculated by
equation (1). The estimated error varied between
a minimum of + 2900 (2012) and a maximum of
+ 3600 (2008 and 2015), corresponding to 6-7.5
% of the total counts each year. Double-counts and
possibly overlooked flocks, were estimated as the
major uncertainty, contributing to 53—-69% of the
variance. The estimated uncertainties for counts of
geese flying from the roosts at sites Osten (No. 2,
Appendix 1) and Takern (No. 21), and for counts
of geese at feeding fields at the rest of the sites,
were on a similar magnitude (making up 8-33 and
8—18% of the variance, respectively). The estimat-
ed variability in the number of Tundra Bean Geese
among years contributed 4.8—7.3% of the total var-
iance. This estimate is based on the assumption that
on average 4000 Tundra Bean Geese were included
in the counts (with a variability of + 20% among
years). The uncertainty in the total number of Bean
Geese related to the number remaining at wintering
grounds in southernmost Sweden and Denmark, as
well as to geese reaching Norway and Finland are
expected to be small and not contribute significant-
ly to the errors calculated by equation (1).

The calculated Chi-square sum of 14.15, equa-
tion (2), exceeded the %2 (p<0.05) significance
level value of 14.07 when the expected count x(z)
was set to the average count of 52 862 Bean Geese
for the whole study period. This means that at



least one out of the seven years significantly dif-
fered from the average for the study period. Pair-
wise comparisons of the quotient (S(z) - u(?)) / o(t)
between years revealed that the 2015 count was
significantly higher than counts made in 2011 and
2012 (test quantities of 3.68 and 3.55, for the two
pairwise comparisons, respectively, p<0.05). Also
the number of 57 000 in 2007 was close to signifi-
cantly different from the number 47 400 in 2012
(test quantity 3.20, p<0.055 for the comparison be-
tween 2007 and 2012).

Thus it is suggested that the population size of
Bean Geese increased significantly (p<0.05) from
2012 to 2015, following upon a close to significant
decrease from 2007 to 2012. As noted from data
in Table 1, there was no correlation between total
numbers a specific year and the number of geese re-
maining at wintering grounds, nor with the number
of geese already reaching staging sites in Finland
or with the date of count. Neither was there any
clear difference in the relative distribution of geese
among staging sites (Appendix 1) for years with
high and low counts. Thus, differences in numbers
among years do not seem to relate to differences in
the timing of migration (due to weather conditions)
or any other factors related to the technical aspects
of the counts.

The decrease in numbers between the level of
~56 000 obtained the first two years (2007-2008)
and the level of ~48 000 for the period 2009-2012
may reflect a period with poor reproduction and/or
high mortality. It is further noted that the increase
from the repeatedly low numbers during the pe-
riod 20092012 (three years with 47 000—49 000
geese can in fact be regarded as a sort of replica-
tion with small variance) 6000-7000 geese per
year in both 2014 and 2015 may at least partly be
linked to a decline in hunting pressure in Finland
over the study period. The latter culminating with
a hunting moratorium for Bean Goose effective in
August 2014, an action included in the AEWA ac-
tion plan (M. Alhainen, Finnish Wildlife Agency,
pers. comm.). The reported annual Finnish hunt-
ing bag of Bean Geese (http://www.rktl.fi/www/
uploads/pdf/uudet%20julkaisut/Tilastot/rktl tilas-
toja_6 2014 metsastys web.pdf) was estimated
at a level of 5600—7900 for the period 2007-2009,
followed by a slight decline from 5100 in 2010 to
3300 in 2013. In 2014 no Bean Geese were hunted.
In Sweden there is so far no hunting moratorium
and the hunting bag is estimated to have remained
fairly stable during the period of the study (M. Al-
hainen, pers. comm.).

Contribution from Tundra Bean Geese in the counts

Counters were instructed to specify and count the
geese by sub-species, but there were only single
individuals or small groups of Tundra Bean Geese
reported, totalling maximum 200 individuals any
year. Maximum 140 was counted in a flock at site
No. 20 (Morlundasldtten), which is a site regularly
hosting flocks of this magnitude. The tundra sub-
species is at the majority of Swedish spring staging
sites observed as single birds, pairs or small groups
mixed into larger flocks of Taiga Bean Geese. At
most sites individuals of the tundra subspecies
make up 1-4% (authors personal observations) of
all Bean Geese. At some specific sites, however,
larger flocks of Tundra Bean Geese are regularly
observed. With the help of neck-banding of a popu-
lation of Tundra Bean Geese staging and moulting
at the Varanger Peninsula in northern Norway, a
major wintering area for Tundra Bean Geese, to-
talling maximum 5000 individuals in mild winters,
was recently localised close to Kristianstad in NE
Scania, Sweden (Heinicke & de Jong 2013, Kam-
pe-Persson 2014). Marked Tundra Bean Geese
from this northern Scandinavian population have
been shown to migrate along the western flyway
(utilizing spring staging mainly in the Lulea and
Umea areas in northern Sweden) and are estimated
to approximately 3000 individuals (Heinicke 2010,
Skyllberg et al. 2013, de Jong et al. 2013). These
geese are therefore expected to be included in the
counts reported here. Flocks of these banded geese
have mainly been observed during spring staging at
the sites of Takern and Osten (de Jong et al. 2013),
where flocks exceeding 500 Tundra Bean Geese
are regularly reported by Swedish ornithologists
(www.artportalen.se). Because both of these sites
are counted during the flight from the night roost,
the tundra subspecies was easily overlooked in the
counts reported here.

In spring 2010-2012, totals of between 1145
and 3745 Tundra Bean Geese were reported from
southern Sweden by Heinicke & de Jong (2013),
mainly at the sites Osten (No. 2), Takern (No. 21)
and Kvismaren (No. 4). The possible contribution
to spring counts from Tundra Bean Geese breeding
further east (than the ones moulting at the Varanger
Peninsula) is not known but it is indicated to be
substantially smaller than from the northern Fen-
noscandian population, based on re-sightings of
birds in Sweden neck-banded outside Scandinavia
(Heinicke & de Jong 2013). In the error estima-
tions (equation 1) it was assumed that on average
4000 Tundra Bean Geese were present at spring
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staging sites in Sweden and that the variability
among years amounted to +1000 individuals. Giv-
en that the population utilizing the western flyway
is estimated at ~3000 birds, 1000 individuals are
assumed associated with a variable influx from
breeding area further east and possibly utilizing the
central flyway in spring. It has been shown that ab-
solute numbers and the variability of Tundra Bean
Geese is largest during autumn (Kampe-Persson
2011, 2014, Heinicke & de Jong 2013). Maximum
9 150 Tundra Bean Geese were reported at stag-
ing sites in south Sweden in October 2009 (Hein-
icke & de Jong 2013). It is therefore suggested that
many of the additional Tundra Bean Geese reach-
ing Sweden in autumn are wind-drifted from the
cast and that most of these are expected to take the
route east of the Baltic Sea in spring, once they in
mid-winter have reached their regular wintering
grounds in Germany, in essence making a loop mi-
gration.

Estimated number of Taiga Bean Geese migrating
west and east of the Baltic Sea

To estimate the total numbers of Taiga Bean Geese
utilizing the western and central flyways in their
migration west of the Baltic Sea, some further de-
tails need to be discussed in regard to the groups
of Taiga Bean Geese wintering in the UK and in
NW Jutland. Up to 400 Taiga Bean Geese winter-
ing in Scotland (Musgrove et al. 2011) migrate
via NW Jutland, where they stage in spring until
they continue via southern Norway (Oslo area)
and SW Sweden (lake Brosjon, in the county of
Virmland) to their breeding grounds in the county
of Dalarna, Sweden. (http://scotlandsbeangeese.
wikispaces.com). As reported on this web-site,
these geese normally have an earlier schedule in
autumn and later in spring (residing at their staging
sites in Denmark) than the majority of Bean Geese
migrating along the western and central flyways.
During the period 2007-2015 they left Scotland for
Denmark well before the spring counts in Sweden,
but GPS and neck-banded geese showed (in 2014
and 2015) that they stayed in Denmark and did not
reach Norway and Sweden until the spring counts
reported here were finished. Therefore this small
population of Taiga Bean Geese is expected not to
be included in the Swedish spring staging counts
any of the years 2007-2015.

Another group of Taiga Bean Geese spend the
winter in NW Jutland (in the Thisted-Thy area
marked grey in Figure 1). These geese, totalling ap-
proximately 1200 individuals, breed at least partly
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in Nord-Trendelag (Norway) and in the counties
of Jamtland, Visterbotten and southern Lapland in
Sweden, in accordance with some old (Parslow-Ot-
su 1991) and more recent neck-band studies (J.E.
Ostnes, pers. comm.). The migration schedule and
flyway of this wintering population is not well-doc-
umented, but provided they have a similarly late
schedule as the Taiga Bean Geese wintering in the
UK and utilizing the same area in NW Jutland, it
is suggested these birds were still remaining at the
Danish sites in the Thisted-Thy area at the dates
of the spring counts reported here. The number of
geese reported from staging sites in Norway and at
wintering grounds in Denmark during the dates of
spring counts varied between 180 and 820 (Table
1). Few of these observations were from NE Jut-
land, where in essence all of the 1500 wintering
Bean Geese had left for spring staging sites in Swe-
den at the date of counts (T. Brandt, pers. comm.).
Thus, it is expected that observations in Denmark
and Norway represent Taiga Bean Geese wintering
in UK and NW Jutland.

A final estimate of the population of Taiga Bean
Geese staging in southern Sweden in spring and mi-
grating west of the Baltic Proper is reached by sub-
tracting from the total an estimated number of 4000
Tundra Bean Geese. Furthermore, the discrepancy
between an expected 1400 Taiga Bean Geese occu-
pying mainly NW Jutland sites and the number of
geese actually reported at Norwegian and Danish
sites at dates of counts needs to be corrected for.
Thus the difference between 1400 and the number
of geese reported at Norwegian and Danish sites
in Table 1 were added to the total. With these cor-
rections and rounding off to the nearest hundreds,
the number of individuals belonging to Taiga Bean
Goose populations migrating west of the Baltic Sea
during the period 2007-2015 amounted to 54 000
(2007), 52 600 (2008), 45 900 (2009), 44 200
(2011), 44 200 (2012), 50 900 (2014) and 57 500
(2015).

The reported spring counts from this study are
expected to make up the major part of the current
estimate of the global population of the Taiga Bean
Goose. A recent compilation of counts conducted
in January at sites in Poland and eastern Germany
implies a dramatic decline in the number of Taiga
Bean Geese in recent years: 41 600 (2005), 24 000
(2009), 13900 (2011), 13200 (2013), 10700 (2015)
(Heinicke et al., in press). In late autumn 2007 a
total of 35 000 were counted in the same area (L.
van den Bergh, pers. comm.). If these numbers are
taken as total estimates of birds migrating east of
the Baltic Sea, and are added to the spring counts



reported here, the global population of the Taiga
Bean Goose is estimated at 89 000 (2007), 69 900
(2009), 58 100 (2011), 68 200 (2015). These num-
bers may be compared with previously reported
estimates of the world population of 63 000 indi-
viduals from 2007/2008 (Fox et al. 2010) and the
latest population estimate from 2012 by Wetlands
International (http://wpe.wetlands.org) amounting
to only 40 00045 000 individuals. The basis for
these two estimates was not specified. Given the
information from this study and Heinicke et al (in
press), they can both be considered underestimates
for the years 2007/2008 and 2012, respectively. I
suggest the number of 68 000 in 2015 should be
regarded the current most reliable estimate of the
Taiga Bean Goose world population.

Given the large fluctuations in the numbers of
Taiga Bean Geese over a period of just a few years,
as reported in this study, the population seems to
be under large pressure and can be regarded very
susceptible to changes in reproduction and mortal-
ity. Therefore it is of utmost importance that the
AEWA action plan sustain and extend the existing
hunting moratorium, and that the result of actions
taken are followed up, until a sufficiently large and
stable population of the Taiga Bean Goose has been
established.
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Sammanfattning

Tajgasddgasen Anser f. fabalis hickar i den nord-
ligt boreala zonen fran Skandinavien till centrala
Ryssland. Virldspopulationen har minskat de se-
naste decennierna. I slutet av 1990-talet uppgavs
virldspopulationen omfatta 90 000-110 000 in-
divider. Nuvarande populationsuppskattningar
hamnar pa 63 000 individer (Fox m fl. 2010) eller
40 00045 000 individer (Wetlands International,
2012). Med anledning av den snabba populations-
minskningen lanserade organisationen AEWA
(Agreement on the Conservation of African-Eura-
sian Migratory Waterbirds) ett artspecifikt atgérds-
program for tajgasddgasen 2013. Pa agendan finns
onskemal om bittre grundade populationsupp-
skattningar. Har redovisar jag arliga populations-
uppskattningar av tajgasidgiss som stracker ldngs
den véstra och centrala flyttvigen genom Sverige
pa varen. Baserat pa dessa rikningar redovisas
dven en skattning av varldspopulationen.
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Material och Metoder

I denna studie rapporteras riakningar av sadgiss pa
44 varrastlokaler 1 sodra Sverige for aren 2007—
2015. Under perioden kunde rdkningar med god
kvalité utforas sju av nio ar (2007, 2008, 2009,
2011, 2012, 2014, 2015). Vararna 2010 och 2013
var mycket sena och védderbetingelserna gjorde att
felkéllorna blev for stora. Resultaten for 2007 har
tidigare rapporterats (Skyllberg & Tjernberg 2008).
Rékningarna omfattar samtliga kénda rastplatser
for sddgiéss 1 s6dra Sverige (Figur 2 och Appendix
1), samt kvarvarande sédgdss pa overvintringslo-
kaler i Sydsverige (Skane) och Danmark. Rékning-
arna utfordes under ett begréinsat tidsfonster i mars
da sddgidssen lamnat sina vinterkvarter i Skottland,
Danmark och Sydsverige for att rasta inom ett be-
gransat omrade i norra Goétaland och Svealand,
men innan de i ndmnvard omfattning flyttat vidare
till Norge och Finland. Principen for detta illustre-
ras 1 Figur 3 for véren 2015. Rékningarna utfordes
samtidigt pa alla lokaler under nagra dagars tid,
ofta nagra dagar efter en omfattande flyttningsro-
relse men innan nésta rorelse utlostes. Géssen &r
speciellt obendgna att rora sig mellan rastlokaler
under perioder med vindar fran N-sektorn (mot-
vind) samt i samband med nederbord. Avsaknad
av flyttningsrorelser under rakningsdagarna konfir-
merades m h a data fran Artportalen (www.artpor-
talen.se). Varje lokal hade en kontaktperson som
sammanstdllde observationerna inom omradet och
rapporterade till forfattaren. P4 de storre rastplat-
serna vid Osten och Tdkern riknades gissen vid
utflog fran nattplatsen. Pa ovriga lokaler rdknades
géssen under fodosok dagtid.

For att statistiskt kunna testa om skillnader i
antalet giss mellan aren berodde pé osidkerheter i
riakningarna eller om antalet giss varierade Gver
tid, s& berdknades ett totalt fel for rdkningarna m
h a ekvation (1). Felen for rdakningarna vid utflog
fran nattplatserna i Osten och Takern uppskattades
till +15%. Felet vid rakningar av fodosdkande sid-
géss pa Ovriga rastplatser bedomdes vara betydligt
lagre (£3%.). Antalet tundrasédgédss i rakningarna
skattades till i medeltal 4 000, och dess variation
mellan ar till £20%. Slutligen uppskattades felen
orsakat av dubbelrdkningar av géss pé flera lokaler
samt gdss som missades da de var i aktiv flykt mel-
lan lokaler att delvis uppvédga varandra, men dnda
kunna bidra till £5%. Med ekvation (1) berdknades
sa det absoluta felet for varje ar. Ett statistiskt test
utfordes m h a ekvation (2), dér felet: o(ti) berdk-
nat for ett visst ar sattes i relation till avvikelsen
mellan det rdknade antalet sddgédss: S(ti) och det



forvédntade antalet sddgéss: p(ti). Det senare sattes
lika med medelvirdet for de sju aren: 52 862.

Resultat och diskussion

I tabell 1 redovisas rdkningarna for vart och ett av
de sju aren. Forutom antalet sidgdss pa de svenska
varrastlokalerna redovisas ocksa sddgéss som un-
der rdakningstillfdllet drojde sig kvar i Gvervint-
ringsomradet i Skane eller Danmark, samt gédss som
natt rastplatser i Norge och Finland. Den generella
trenden under studieperioden var en minskning av
géss fran en hdgre niva 2007-2008 (57 000 respek-
tive 55 400) till en ldgre niva om 46 90049 300
géss 2009-2012, sedan avslutningsvis en uppgang
till 53 900 (2014) och till 60 200 (2015). Enligt
felberdkningen varierade osdkerheten i rdkning-
arna mellan + 2900 sddgdss 2012 och + 3600 (2008
och 2015), vilket motsvarade 6.0-7.5% av de rik-
nade antalen. Ett berdknat Chi-square test pavisade
signifikanta skillnader mellan ar (p<0.05). Parvisa
jamforelser av enskilda ar visade att skillnaden
mellan 2015 ars data (60 215) samt data fran 2011
(46 930) och 2012 (47 395) var signifikant skilda,
och att antalet 2007 (57 000) var ndstan signifikant
skilt fran 2012.

Baserat pa de statistiska testen sa foreslas att
tajgasddgasen Okade i antal fran 2011 och 2012
till 2015, efter det att den minskat mellan perio-
den 2007-2008 och 2009-2012. Minskningen kan
rimligen forklaras av en forsdmrad reproduktion
eller forhojd mortalitet, eller en kombination av
bada. Okningen foreslas bero, i alla fall delvis, av
det minskade jakttrycket i Finland. Enligt officiell
jaktstatistik skots under perioden 2007-2009 arli-
gen mellan 5600 och 7900 sédgiss i Finland. Anta-
let minskade sedan till 5100 under 2010 och 3300
under 2013. P& inrddan av AEWA infordes 2014
ett forbud for jakt av sddgas i Finland. Rimligen
bor den tydliga uppgangen fran 2012 till 2014 och
2015 kunna sittas 1 samband med en minskad mor-
talitet i Finland. I Sverige finns ingen information
som tyder pa nagon minskad avskjutning under
samma period.

Mirkning med halsband, GPS séndare och syste-
matiska observationer har under den senaste fem-
arsperioden avslgjat en mindre population av tund-
rasddgdss som hdckar i nordligaste Skandinavien
(och angransande omraden pa Kolahalvon), ruggar

pé Varangerhalvon och som Overvintrar inom ett
begransat omraden i norddstra Skane. Mellan 1145
och 3745 tundrasddgiss rdknades under varrast-
ningen i sddra Sverige (frimst Osten, Kvismaren
och Tékern) 2010-2012. Populationen, som utnytt-
jar rastlokaler lings den vistra flyttvigen genom
Sverige och kan forvéntas inga i vara rdkningar,
skattas i nulédget till ca 4000 individer. Det faktum
att endast ca 200 tundrasédgiss raknades per ar pa
rastlokalerna i denna studie, kan atminstone delvis
forklaras med att merparten av tundrasddgéss ur
den “Nordskandinaviska” populationen framf6rallt
rastar vid Osten och Tékern, dir rikningarna utfor-
des under utflog pa morgonen. Sa det &r forstaeligt
om tundrasddgasen forbisags pa dessa tva lokaler.
For att erhalla en skattning av det totala antalet
tajgasddgdss som utnyttjar den véstra och centrala
flyttvdgen genom Sverige subtraherades fran ars-
summorna i Tabell 1 det uppskattade antalet om
4000 tundrasadgéss. Dessutom beaktades att samt-
liga av de 1400 sédgéss som dvervintrar i Skottland
och pa NV Jylland, och som forvéntas stricka vidare
till hickomradena i Dalarna och i granstrakterna av
Mellansverige och Norge, sannolikt inte inklude-
rats fullt ut i rdkningarna. Séledes adderades skill-
naden mellan 1400 och summan av antalet sddgéss
som riknades i Norge och Danmark (i Tabell 1).
Efter denna korrigering erholls arliga skattningar
om 54 000 (2007), 52 600 (2008), 45 900 (2009),
44 200 (2011), 44 200 (2012), 50 900 (2014) och
57 500 (2015) tajgasiddgas som utnyttjade rastloka-
ler viister om Ostersjon under varstriicket perioden
2007-2015. Virldspopulationen av tajgasiddgas skat-
tades sedan genom att till summan vister om Oster-
sjon lagga till det antal tajgasddgéss som raknades
pa overvintringsplatser i Tyskland och Polen under
samma period (Heinicke et al., in press), vilket resul-
terade i totalsumman 89 000 (2007), 69 900 (2009),
58 100 (2011), 68 200 (2015). Min uppfattning dr
att dessa antal utgor de basta tillgdngliga skattning-
arna av tajgasddgasens varldspopulation och popu-
lationsutveckling under de senaste nio aren. Det be-
tyder att Wetlands Internationals officiella notering
om 40 000—45 000 individer snarast bor uppdateras.
Med tanke pa de kraftiga kortsiktiga fluktuationer
som tajgasddgédsen uppvisar sa bor ett moratorium
for jakt uppritthallas och utokas till flera lander &n
Finland for att sdkerstilla en positiv utveckling av
bestandet till en hogre och mer stabil niva.
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