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Censuses of autumn staging and wintering goose populations in

Sweden 1977/1978-2011/2012

Inventeringar av hostrastande och overvintrande gaspopulationer i Sverige

1977/1978-2011/2012

LEIF NILSSON

Goose counts have been made in September, October,
November and January since September 1977. Staging
Greylag Geese Anser anser increased from 19 000 in
1984 to 250 000 in 2008-2010, mainly due to a corre-
sponding population growth, and a wintering tradition
was established with a maximum of 50 000 in 2008.
Staging and wintering White-fronted Geese Anser albi-
frons increased from less than 3 000 to up to 40 000 and
25 000, respectively, due to a northward shift of the sites.
Wintering Canada Geese Branta canadensis increased
from less than 10 000 to a peak of 70 000 in 2009-2010,
mainly an effect of the growing Swedish population.

Abstract

Staging of the Barnacle Goose Branta leucopsis is a new
tradition established in autumn 2000, with no less than
150 000 in 2011. Sweden is the autumn staging area for
almost the entire Taiga Bean Goose Anser fabalis fabalis
population that has decreased in recent years. During the
same period Tundra Bean Geese 4. f. rossicus have start-
ed to stage in larger numbers, the overall counts of Bean
Geese giving an impression of stability in recent years.
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Introduction

Most goose populations in Europe have shown
very marked increases during recent decades
(Madsen et. al 1999, Fox et al. 2010) reaching such
levels that some were considered as a problem for
the agriculture by causing crop damages (Hake et
al. 2010, von Roomen & Madsen 1992) but this
does not apply to all species. The Lesser White-
fronted Goose Anser erythropus had decreased dra-
matically and disappeared as a naturally breeding
species in Sweden (Andersson & Holmqvist 2010).
The Taiga Bean Goose Anser fabalis fabalis breed-
ing in Fennoscandia has also decreased since the
early years of the 1900s (Mathiasson 1963, Nilsson
& Fog 1984, Nilsson & Persson 1984). A Nordic
Goose Research Group was therefore established in
1975 by the Nordic Council for Wildlife Research
(Nordiskt Kollegium for Viltforskning, NKV). The
main aim of the group was to study the two de-
creasing populations, but the Greylag Goose Anser
anser was also included in the project (Nilsson &
Fog 1984). As the Greylag Goose had started to in-
crease in the Nordic countries as well as elsewhere
in Europe a special Nordic Greylag Goose Project
was later started as a continuation of the first Nor-
dic goose research program (Anderson et al. 2001).

One important part of the work of the Nordic
group was to organize regular censuses of stag-
ing and wintering geese. After a pilot study in the
autumn of 1976, regular goose counts started in
Sweden in September 1977 (Nilsson 1988a). The
main aim was to cover all important staging and
wintering areas for the Bean Goose but the counts
covered all species using these areas (Nilsson &
Persson 1984). A special Greylag Goose survey
was included in the counts in September 1984 to
obtain a proper coverage also of this species.

The Swedish goose counts like the waterfowl
counts (Nilsson 2008) are now part of the census
program of Goose Research Group of Wetlands
International (http://www.wetlands.org/ being co-
ordinated by national organizers in the different
countries.

In the present contribution, the goose counts in
Sweden during 1977/1978-2011/2012 are analyzed
to elucidate the changes in numbers and distribu-
tion that has occurred over this 35 year period both
nationally and regionally. I will also put the results
of the Swedish Goose Counts into the international
perspective to elucidate the importance of Sweden
for the European goose populations. Data from the
first years of the counts have previously been ana-
lyzed on a national level by Nilsson (1988a, 2000).
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The counts from the earlier years of the study have
been included in a major analysis of the goose pop-
ulations on a European level (Madsen et al 1999),
which was updated by Fox et al. (2010).

Material and methods

During the first years of goose counting in Swe-
den, 1977/1978-1986/1987, monthly counts were
undertaken from September or October through
April. The counts were concentrated to the south-
ern parts of the country up to and including the
provinces of Dalarna and Uppland (Figure 1), i.e.
the part of Sweden where most major staging (and
all winter) areas were found. From 1987 onwards
the counts in September, October, November and
January have been made in all years and in this re-
port I will only include these months. Results in-
cluding also other months have been published by
Nilsson (1988a). The main aim of the September
counts has been to get a full coverage of the sites
used by staging Greylag Geese, whereas the Octo-
ber and November counts have had the same aim
for the Bean Geese. The January counts are parts of
the general Midwinter Counts of waterbirds. How-
ever, all species are counted at all occasions. The
main emphasis on Greylag Goose in September
and Bean Goose in October and November implies
that the coverage of the country for some of the
other species is not so complete for these months
as for January. White-fronted Geese are well cov-
ered in October and November as they appear in
the same areas as the Bean Geese. Coverage of the
Barnacle Geese is also quite complete during these
two counts. The Canada goose is less completely
covered during the autumn counts than the other
species, as this species stage and winter at many
sites where the other species do not occur.

During later years, the counts, especially in Sep-
tember have been extended north along the coasts
of the Bothnian Sea and the Bothnian Bay to cover
relatively newly established early autumn staging
sites for especially Greylag Geese.

The counts are performed on the weekend clos-
est to the 15th of the respective month, i.e. follow-
ing the rules established by Wetlands International.
The counts are mostly undertaken by volunteers
with a good experience of goose counting and are
made as a combination of daytime counts in the
feeding areas and counts of the feeding flights in
the morning (or evening). In several important ar-
eas the counts are performed by a several counters
that cover different parts of the total feeding area
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Figure 1. Map of south Sweden with the geographical po-
sition of some important goose areas and the division into
provinces. A detailed map of the goose areas in SW Scania
is given separately.

Sk = Skéne, Bl = Blekinge, HI = Halland, Sm = Sméland, Ol
= Oland, Gtl = Gotland, Boh = Bohuslin, DIs = Dalsland, Vg
= Vistergétland, Og = Ostergotland, Srm = Sédermanland,
Upl = Uppland, Vstm = Vistmanland, Nrk = Nérke, Vrm =
Virmland, DIr = Dalarna, Gstr = Géstrikland.

Karta over sodra Sverige med det geografiska liget for de
viktigaste gaslokalerna och en indelning i landskap. En de-
taljkarta over gaslokalerna i SV Skdne visas separat.
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Figure 2. Monthly mean temperatures in January for ten me-
teorological stations in south Sweden (blue) and for Malmo,
SW Scania (red).

Manadsmedeltemperaturen i januari for tio meterologiska
stationer i sédra Sverige (blatt) samt for Malmo (rétt).

in a standardized way. In areas like Lake Tékern,
where counts are made during the morning flight,
several counters cover different sectors together
counting all geese flying out from the lake to the
feeding areas.

Counts on the evening and morning flights are
biased towards the more common species espe-
cially as the geese fly to and from their night-
time roosts in dense flocks when it is quite dark.
Thus a species like the Pink-footed Goose Anser
brachyrhynchus will be underestimated at these
sites. Moreover it is difficult or almost impos-
sible to separate the Taiga Bean Geese Anser
fabalis fabalis from the Tundra Bean Goose A.
f. rossicus during such conditions. Accordingly
the two forms of Bean Goose are not separated
in the presentation below even if the appearance
of Tundra Bean Geese in the flocks will be ad-
dressed based on special surveys in the feeding
areas aiming to separate the two forms.

To supplement the results from the regular
counts, the Species Gateway (Artportalen.se) has
been searched for information on newly estab-
lished staging and wintering areas leading to some
new sites being included in the network of covered
sites.

Details of the counts during the first ten years
can be found in Nilsson (1979, 1981, 1984b, 1986,
1988a, 1988b), whereas details for later years are
to be found in the annual reports from the projects.
These can be downloaded from the project home-
page, where also more detailed information of the
results can be found: http://www.zoo.ekol.lu.se/
waterfowl/index.htm

In presenting the results, the sites in SW and NE
Scania are mostly presented as two units but the
analysis has sometimes been based on separate
sites. The delimitation of the two regions in Scania
and the geographical position of some other impor-

tant goose sites mentioned in the text are found in
Figure 1.

The weather and especially the snow cover is an
important factor influencing the distribution of the
geese during winter. It is especially the depth of
snow over feeding areas and freezing of the snow
surface that is of great importance. Details on the
weather situation during the goose counts are to be
found in the different reports referred to above.

As a proxy to the hardness of the winter I present
monthly mean temperatures for January (Figure 2)
for ten different stations in the southern part of
Sweden (north to Stockholm-Orebro) and for
Malmé in southernmost Sweden. The tempera-
tures for Malmo will represent the province of
Scania where most wintering geese in Sweden are
found.

During the first years of the goose counts, there
was a series of cold winters with low January tem-
peratures: 1979, 1982, 1985 and 1987. After that
there was no real cold winter until 2010 and 2011
but there were some winters that also had monthly
means below zero for the southernmost part of the
country. The winters 1979, 1982 and 2011 (and
to some extent 2012) were especially hard for the
geese with the surface layer of the snow freezing
for some periods.

When the year of a whole winter is given in
this paper the year of the month of January is in-
tended (the period September—January). Hence
the winter 1978 is the winter 1977/1978. Note,
however, that when time series of single months
are dealt with, it is the actual year that is in-
tended.

Results

Since the start of the regular goose counts in
1977/1978, the total number of geese staging in
Sweden has increased markedly. For October, the
five-year means of the counts have increased from
49 000 to 350 000 and for the November from
45000 to 194 000 (Table 1). As the number of stag-
ing Canada Geese was quite low when the counts
started and as many important sites have not been
surveyed in more recent years the increase has prob-
ably been larger. Taking coverage of species like
Canada Geese into account, the increase was prob-
ably larger than shown by these figures. However,
note that this increase is governed by three species,
Greylag, Canada and Barnacle Goose whereas the
fourth numerically predominant species, the Bean
Goose, has had a rather stable population. A still
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Table 1. Five-year means of the total number of geese of different species counted in south Sweden in September

(only Anser anser), October, November and January 1977/1978-2011/2012

Femdrs medeltal for antalet inrdkade gdss av olika arter i sodra i september (enbart grdagds), oktober, november
och januari 1977/1978-2011/2012.

First winter 1977/78  1982/83 1987/88  1992/93  1997/98  2002/03  2007/08
Last winter 1981/82 1986/87 1991/92 1996/97  2001/02  2006/07  2011/12
September

Anser anser No count 22771 38234 55117 96958 168509 210163
October

Anser anser 136 2028 6767 23604 47889 85265 131717
Anser fabalis 44418 53900 63667 60733 52284 46425 61487
Anser brachyrhynchus 30 50 13 17 92 124 537
Anser albifrons 1625 10970 3952 5754 10931 8864 9324
Anser erythropus 3 4 2 3 27 14 6
Branta canadensis 2837 3827 5376 8825 13004 17047 30064
Branta leucopsis 103 53 322 2405 10051 36846 117415
Branta bernicla 73 222 87 358 149 292 799
Branta ruficollis + + 0 + + + 0
Total October 49225 71054 80186 101699 134427 194877 351349
November

Anser anser 26 593 1278 1997 9032 35275 55096
Anser fabalis 40091 35058 41395 38617 34169 45563 37725
Anser brachyrhynchus 21 24 13 26 54 121 172
Anser albifrons 1966 12559 2857 6918 18033 17991 18425
Anser erythropus 1 2 + 4 12 + 0
Branta canadensis 2697 3737 4669 8446 21131 29859 38933
Branta leucopsis 58 55 252 744 14198 19841 43947
Branta bernicla 6 4 4 12 33 36 53
Branta ruficollis + 0 0 + + 0 0
Total November 44866 52032 50468 56764 96662 148686 194351
January

Anser anser 22 26 146 425 3071 14599 33419
Anser fabalis 12697 11990 28917 19279 20974 25700 29001
Anser brachyrhynchus 3 9 24 12 32 70 82
Anser albifrons 403 391 1130 2067 3388 5851 6079
Anser erythropus + 0 + 0 X + +
Branta canadensis 5106 9916 13771 12151 27756 39151 50021
Branta leucopsis 2 7 23 46 117 1254 4837
Branta bernicla 1 0 0 + + 1 1
Branta ruficollis 0 0 + 0 0 + 0
Total January 18234 22339 44011 33980 55338 86626 123440

larger increase has been noted for the number of
wintering geese, from 18 000 to 123 000. However,

this larger increase probably depends on the larg-
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Greylag Goose Anser anser

At the first national survey of the Greylag Goose
in September 1984 a total of about 19 000 indi-
viduals was counted. In the following September
years marked increases were found (Figure 3) and
a peak was reached with about 237 000 individuals
in 2009. However, the actual peak total was most
probably about 250 000 or even more, taking cov-
erage of the counts into consideration. The total
for 2010 was on the same level, but much lower in
2011, about 180 000. This decrease might be relat-
ed to the cold winters in 2009/2010 and 2010/2011,
affecting the condition of the geese and their breed-
ing result. January 2011 was not so cold as Janu-
ary 2010 but it was preceded by a very cold De-
cember 2010 and had difficult snow conditions for
the geese. Even if some Greylags were counted in
October during the first years, the coverage was not
adequate before 1984. October counts were low in
the early eighties, but as for September an increase
was found although it started somewhat later, num-
bers peaking in 2008 with about 160 000. Novem-
ber totals were long quite low and only during the
last 10 — 15 years was there an increase up to a
peak of about 68 000 in 2010 (Figure 3). Increasing
totals for October and November are related to a
later migration of the Greylag Geese in later years.

In a regional breakdown of the September counts
(Figure 4), the same tendencies as in the national
pattern were found in SW Scania, Ostergétland,
Sédermanland and Uppland, whereas the other
regions had very few staging Greylags during the
first years of the survey. Later they all showed the
same type of increase as in the national total of
which they form a part. In some regions numbers
leveled off during later years. In Sodermanland this
happened around 2002.

In Scania, important numbers were found stag-
ing in the SW already at the start of the counts in
1984 (Figure 4), whereas very few were found in
the NE until the early 1990s and in the NW un-
til 1996. In SW there was a steady increase up to
2005 and in NE until 2000. In NW the increase was
more sudden and soon leveled off. The counts in
SW Scania, which was completely covered in the
same way in all years (being the main study area
for the Swedish part of the Nordic Greylag Goose
Project (Andersson et al. 2001, Nilsson & Persson
1994), give a good illustration of the establishment
of new staging areas in a region (Figure 1 and 5).
During the first years of the study, the majority of
the staging Greylags were found in the West and
East Lake areas (Figure 1), and at Lake Ringsjon

whereas only few were found in the coastal area at
Foteviken (for details see Nilsson & Persson 1992,
1998). Numbers during autumn in the West lake
area, Ringsjon and Foteviken showed a similar
increase as in the regional and national totals, but
there were marked fluctuations between years. The
East lake area showed fluctuations around a rela-
tively low level until 2002, when much larger num-
bers were found here especially in early autumn.

In the early years, hardly any Greylags were us-
ing the Vomb-Krankesjon area and Lommabuk-
ten (coastal area) for staging. Numbers at Vomb-
Krankesjon started to increase during the early
1990s, whereas a staging tradition in Lommabuk-
ten (at least two flocks) was established in the late
1990s. Especially October counts were high in this
area with a maximum total of more than 30 000.

During the first three decades, the September
counts were markedly concentrated to the east-
ern parts, Lake Takern and SW Scania (Figure 6).
During the years more and more staging areas
were established in different parts of the country
especially in the major agricultural areas around
the large lakes Vinern, Vittern, Hjdlmaren and
Malaren. Only few staging areas were found in the
forested province of Smaland, but over the years
the Greylags spread and in September 2010 they
were well distributed all over southern Sweden
(Figure 6). Greylags also established staging sites
along the coasts of the Bothnian Sea and Bothnian
Bay (Figure 7).

The distribution in October (Figure 8) was simi-
lar to that in September, but the flocks remaining
north of Scania were much fewer and smaller.
Moreover, there were no coastal flocks in SE Swe-
den in the first two decades in contrast to the situa-
tion in September..

In November few Greylag Geese were counted
during the surveys before 2000 (Figure 3), but from
that year higher numbers remained. They were con-
centrated in coastal areas (Figure 9), especially in
2010 when November was a relatively cold month
compared to the much milder November 2005.

In January, very few Greylags were counted be-
fore the late 1990s (Figure 10). The numbers in-
creased rapidly and 40 000 to 50 000 individuals
were counted in some of the later winters. The ma-
jority of the wintering Greylag Geese were found
in Scania and along the coasts of southernmost
Sweden (Figure 11). Even in the really cold Janu-
ary of 2011 with freezing snow surface no less than
10 000 Greylags remained (in Scania).



Figure 3. Number of Greylag Geese Anser
anser counted in Sweden in September,
October and November 1984-2011.

Antal gragiss rdknade i Sverige vid inven-
teringar i september, oktober och novem-
ber 1984-2011.
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Figure 4. Number of Greylag Geese Anser anser counted in different regions of south Sweden in September 1984-2011.

Antalet gragdss rdknade inom olika regioner i Sverige i september 1984-2011.




35000 20000
18000
30000 Foteviken
16000
25000 Lommabukten 14000
O Sept
12000 B Okt
20000 BSept oo oy
B Okt
15000 @Nov 8000
10000 6000
4000
5000
2000
0 5 04
1984 1987 1990 1993 1996 1999 2002 2005 2008 2011 1984 1987 1990 1993 1996 1999 2002 2005 2008 2011
12000 9000 1
8000
10000
West Lake area 7000 4 East Lake area
8000 6000 1
OSept
BOkt 5000 | Sept
6000 ENov WOkt
4000 - ¥ Nov
4000 3000
2000
2000
h 1000 -
0 o
1984 1987 1990 1993 1996 1999 2002 2005 2008 2011 1984 1987 1990 1993 1996 1999 2002 2005 2008 2011
25000 6000 -
5000 -
20000 -
Vomb-Krankesjon Ringsjén
4000 - Sept
15000 = Sept B Okt
@ Okt 3000 - ENov
10000 ®Nov
2000 -
5000 1000 - H H
N i 111
1984 1987 1990 1993 1996 1999 2002 2005 2008 2011 1984 1987 1990 1993 1996 1999 2002 2005 2008 2011
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Figure 8. The distribution of Greylag Geese Anser anser in south Sweden in October during different

Gragasens Anser anser utbredning i sédra Sverige i oktober under olika ar.
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Grdgasens utbredning i sédra Sverige i november under olika dar.
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Bean Goose Anser fabalis

The majority of the staging Bean Geese in south
Sweden migrate into the country from Finland
arriving into the provinces of Uppland and S6-
dermanland, but smaller numbers migrate south
through the country from the breeding areas in
northern Sweden and maybe also in northernmost
Finland (Nilsson 1984a, Nilsson 2011, Nilsson &
Pirkola 1991). The first flocks appeared in south
Sweden during September, but the counts in this
month do not give an adequate coverage of the
species as many birds still remain in their breed-
ing areas.

The number of staging Bean geese in south Swe-
den was highest in October, two years being an
exception showing the highest total in November
(Figure 12). During the first three years, October
totals were somewhat below 50 000, but in No-
vember 1978 60 000 was reported. Numbers were
appreciably lower in 1980 and 1981, i.e. the years
after the exceptionally hard winter 1978/1979,
which was characterized by high mortality (Nils-
son 1984), the geese probably being in bad condi-
tion in following years leading to low productivity.
Numbers in October then increased steadily and
the highest total in the series, 76 000, was reached
in October 1989. After the peak the counts show a
decreasing trend until 2006, with one exceptionally
high count in October 2001. In the last five years,
four years again had appreciably higher October
totals than the years before (see below!).

November totals have generally been appreci-
ably lower than the October counts (with two ex-
ceptions), numbers normally fluctuating between
30 000 and 50 000, 1978 and 2005 being excep-
tions with about 60 000 and 58 000 Bean Geese at
the November counts (Figure 12).

Until about 1990 SW Scania and Takern were
the most important staging areas in October (Fig-
ure 13 and 14) . After the first years the totals for
SW Scania decreased markedly and from the early
1990s only small numbers were counted. October
totals for NE Scania were also low.

In the same period as numbers decreased in SW
Scania, they increased at Lake Tékern, where they
peaked at close to 50 000 in 1988. Before 1976,
data from Tékern are few, but they seem to have
started using the area for staging in the early 1970s
(Nilsson & Persson 1984). During the early 1980s
Lake Osten and two sites in the province or Nirke
(the most important being Kvismaren) were estab-
lished as autumn staging areas (Figure 13), both
these areas were well-known as spring staging ar-

eas for Bean Geese at least since before the 1960s
(Nilsson & Persson 1984). After 1990, numbers
staging at Takern decreased rapidly, numbers using
Lake Kvismaren and to some extent Lake Tysslin-
gen in Nirke and Lake Osten increasing during the
same period (Figure 13). Another important stag-
ing area was also established at Lake Hjdlstaviken.
The Bean Geese also started to use some other
staging areas in south Sweden (Figure 14 and 16).

Even if the November counts on a national level
showed marked fluctuations around a national lev-
el of about 40 000 (30 000— 50 000 in most years),
the regional pattern was different from October
and was much influenced by the appearance of the
first major frost in Sweden north of Scania. In SW
Scania, November counts showed the same de-
crease as the October counts, but it started later and
was not so marked (Figure 14, 15). During the first
years, when November counts in SW Scania were
still fairly high, counts from NE Scania were rela-
tively low, but then higher totals were found here.
There was however a marked variation between
years in the November counts in different regions,
most probably related to the occurrence of cold
weather further north in south Sweden. With the
exception of 1978, Takern had much lower counts
in November than in October as was the also the
case for Kvismaren, even if the number of Bean
Geese remained high in some years. Osten on the
other hand had good numbers in November in most
years since the autumn staging tradition here was
established in the mid-1980s.

The distribution maps for October (Figure 16)
show a concentration to SW Scania during the ear-
ly period with new sites established in year 1990
and a concentration to areas further north in south
Sweden in 2000. October 2010 in general shows a
similar picture, but there are more Bean Geese in
NE Scania than in the years before. The November
counts show a more variable picture between years
(Figure 17), but the general tendency for the geese
to stay further north than Scania is very clear from
the maps.

The number of wintering Bean Geese in (south)
Sweden has shown much variation between years
from almost none in the hard winters of 1982 and
1987 to about 40 000 in the mild winters 2007
and 2008 (Figure 18). The number of Bean Geese
counted in January was positively correlated with
the mean temperatures in Scania for that month
(Figure 19). Actually the geese are probably re-
acting more to the snow conditions but the mean
temperature can work as a proxy for the hardness
of the winter.
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Figure 13. Number of Bean Geese Anser fabalis counted in different regions of south Sweden in October 1977-2011.

Antalet sddgdss rdknade inom olika regioner i Sverige i oktober 1977-2011.
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Figure 14. Percentage distribution of the number Bean Geese Anser fabalis counted in different regions of south Sweden in
October and November in different time periods. For the geographical position of the regions see Figure 1.

Procentuell fordelning av antalet inrdknade scdgdss inom olika regioner av sédra Sverige i oktober och november under olika
tidsperioder. For det geografiska ldget av de olika omradena se figur 1.
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Figure 15. Number of Bean Geese Anser fabalis counted in different regions of south Sweden in November 1977-2011.
Antalet sddgdss rdknade inom olika regioner i Sverige i november 1977-2011.
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Figure 16. The distribution of Bean Geese Anser fabalis in south Sweden in October during different years.
Sddgdsens utbredning i sédra Sverige i oktober under olika ar.

Outside Scania wintering Bean Geese were
sometimes also found on some sites in south Swe-
den (Figure 20) but the areas in NE and SW Scania
dominated markedly (Figure 21). There were no
clear changes in the proportion of Bean Geese us-
ing the two main areas in Scania (Figure 21 and
22), but the Bean Geese evacuated NE Scania more
often than the areas in the SW, where the winters

20

were somewhat more benign and especially there
was less snow cover in the SW. The Bean Geese
left SW Scania during winter in two years, where-
as no or very few Bean Geese were found in NE
Scania during three more years.

As already stated above, Tundra Bean Geese
cannot be separated from the more common Taiga
Bean Geese when the counts are made on morn-
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Figure 17. The distribution of Bean Geese Anser fabalis in south Sweden in November during different years.
Sddgasens utbredning i sodra Sverige i november under olika ar.

ing or evening flights. During the last three seasons
special daytime surveys of important Bean Goose
sites in south Sweden were undertaken with the
aim to check for the occurrence of Tundra Bean
Geese and to read neckbands (Thomas Hein-
icke pers. com.). In the autumns of 2009/2010—
2011/2012, between 5 763 and 9 195 Tundra Bean
Geese were identified mainly at the three main

staging areas Kvismaren, Osten and Takern (Table
2, Table 3). Similarly more than 5 000 Tundra Bean
Geese were identified in January 2012 mostly in
NE Scania (Hammarsjon). In SW Scania, where
the counts were undertaken on the fields, very few
Tundra Beans were usually encountered (Persson
1990, 1997).
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Figure 18. Number of Bean Geese Anser fabalis counted in
south Sweden in January 1978-2012.

Antalet sddgdss rdknade i sédra Sverige i januari 1978—
2012.

Figure 21. Percentage distribution of the number Bean Geese
Anser fabalis counted in different regions of south Sweden
in January in different time periods. For the geographical po-
sition of the regions see Figure 1.

Procentuell fordelning av antalet inrdknade sddgdss inom oli-
ka regioner av sodra Sverige i januari under olika tidsperio-
der. For det geografiska liget av de olika omrddena se figur 1
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Figure 19. Correlation between the numbers of Bean Geese
Anser fabalis counted in south Sweden in January 1978—
2012 and the mean temperatures for January in Malmé.
Korrelation mellan antalet sddgdss inrdknade i sodra Sve-
rige januari 1978-2012 och medeltemperaturen for januari
i Malmé.
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Figure 22. Number of Bean Geese Anser fabalis counted in
SW and NE Scania (see Figure 1) in January 1978-2012.
Antalet inrdknade sddgdss i SW och NE Skane (se Figur 1) i
Januari 1978-2012.



Figure 20. The distribution of Bean Geese Anser fabalis in south Sweden in January during different years.
Sddgdsens utbredning i sodra Sverige i januari under olika dr.

23



Table 2. Number of Tundra Bean Geese Anser fa-
balis rossicus counted in south Sweden 2009/2010—
2010/2011 (Thomas Heinicke pers. com.).

Antalet tundrasddgdss Anser fabalis rossicus inrdk-
nade i sédra Sverige 2009/2010-2010/2011 (Thomas
Heinicke pers. com.).

October November January  Remark
2009-2010 9195 1208
2010-2011 5763 5433 61  Severe winter
2011-2012 7793 4455 5373 Mild winter

Table 3. Monthly maximum counts of Tundra Bean
Geese Anser fabalis rossicus at four sites in south
Sweden 2009/2010-2011/2012(Thomas Heinicke
pers. com).

Mdnadsmaximum for antalet tundrasddgdss An-
ser fabalis rossicus pa fyra lokaler I sédra Sverige
2009/2010-2011/2012 (Thomas Heinicke pers. com.).

October ~ November January
Kvismaren 4090 0 -
Osten 2732 6 -
Takern 2340 185 -
Hammarsjon 14 5042 4988
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Figure 23. Number of Pink-footed Geese Anser brachyr-
hynchus counted in south Sweden in October and November
1977-2011.

Antalet spetsbergsgdss riknade i sédra Sverige i oktober och
november 1977-2011.
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Pink-footed Goose Anser brachyrhynchus

Pink-footed Geese occur regularly in small num-
bers in south Sweden during autumn and winter
(Figure 23 and 24) but the species is probably to
a large degree overlooked in the counts on several
sites, especially in the large concentrations of Bean
Geese at areas like Takern, Kvismaren and Osten,
where the counts are made during the flights from
the roosts. Until the mid-nineties only small num-
bers were counted in October but during the last
few seasons up to 800 have been recorded in the
survey (Figure 23). When counting large number
of Bean Geese in the morning flights e.g. at Lake
Tékern, many Pink-footed Geese are probably
overlooked and therefore the counts presented here
are most probably underestimates. As an example,
in connection with searches for neck-banded Bean
Geese at Lake Tékern in the 1970s it was estimated
that up to 500 Pink-footed Geese occurred in the
area.

The Pink-footed Geese are found on a number
of sites in south Sweden during the October and
November counts as exemplified in Figure 25.
Most observations are reported from the traditional
goose staging areas but there are also records of
Pink-footed Geese staging on temporary sites in
western Sweden outside the traditional goose sites.
There are also reports of staging Pink-footed Geese
reported in September from sites in northern Swe-
den east of the mountain chain.

Midwinter counts of Pink-footed Geese were
generally low but in five of the winters 2005 —2012
more than 100 were counted (Figure 24), almost all
in Scania.
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Figure 24. Number of Pink-footed Geese Anser brachyr-
hynchus counted in south Sweden in January 1978-2012.
Antalet spetsbergsgdss rdknade i sodra Sverige i januari
1978-2012.



Figure 25. The distribution of Pink-footed Geese Anser brachyrhynchus in south Sweden in October and November 2000 and
2010.
Spetsbergsgadsens utbredning i sédra Sverige i oktober och november 2000 och 2010.

White-fronted Goose Anser albifrons

The White-fronted Goose is a regular visitor in
south Sweden during migration periods when large
flocks have been staging mainly in SW Scania
(Figure 26, 28 and 29). Before 2000, autumn
counts were mostly relatively low even if more
than 5000 individuals were counted on some occa-
sions but then numbers increased markedly. There
was much variation between years both in October

and November, totals for the latter month being
highest in most years. The maximum total counted
was between 35 000 and 40 000 (November 1999).
The White-fronted Goose flocks quite often stay
in Sweden for a relatively short time and there are
several observations of large staging flocks in be-
tween the census periods.

In most years only small numbers remained dur-
ing the winter and the species more or less com-
pletely left the country during the hardest winters
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40000 Figure 26. Number of White-fronted Geese Anser albifrons
counted in south Sweden in October and November 1977—
2011.

Antalet bldsgdss rdknade i sédra Sverige i oktober och no-
vember 1977-2011.
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Figure 28. The distribution of White-fronted Geese Anser albifrons in south Sweden in October in different years.
Blisgasens utbredning i sédra Sverige i oktober under olika ar.
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Figure 27. Number of White-fronted Geese Anser albifrons 250
counted in south Sweden in January 1978-2012.

Antalet bldsgiss riknade i sodra Sverige i januari 1978—
2012.
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Figure 29. The distribution of White-fronted Geese Anser albifrons in south Sweden in November in different years.
Bldsgdsens utbredning i sodra Sverige i november under olika ar.
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Figure 30. Percentage distribution of the number White-
fronted Geese Anser albifrons counted in different regions
of south Sweden in October in different time periods. For the
geographical position of the regions see Figure 1.
Procentuell fordelning av antalet inrdknade blisgdss Anser
albifrons inom olika regioner av sédra Sverige i oktober un-
der olika tidsperioder. For det geografiska liget av de olika
omradena se Figur 1.

(Figure 27). In milder winters some larger flocks
remained and more than 2000 individuals were
counted in 9 out of the 35 winters covered by the
surveys, all these winters occurred in the latter part
of the census period. The highest count for January
was noted in the mild winter of 2007 with between
20 000 and 25 000.

The staging White-fronted Geese were mark-
edly concentrated in Scania and during the early
part of the census they were only found in any
numbers in the SW and central part of the prov-
ince (Figure 28, 29 and 30). In later years, some
October flocks were found in other parts of south
Sweden (Figure 30) but in November they were
markedly concentrated to Scania with dominance
for SW Scania even if they became more com-
mon in NE when numbers started to increase in
the country.

Lesser White-fronted Goose Anser erythropus

The Lesser White-fronted Goose is a rare visitor
to the goose staging areas in south Sweden, most
of the individuals observed evidently emanating
from the re-introduction program (Andersson &
Holmgvist 2010). Normally only single individu-
als or small groups were found at the regular goose
counts, but during 1997/1998 — 2006/2007 some-
what more individuals were reported (Table 1).
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Canada Goose Branta canadensis

The introduced Canada Goose increased markedly
since the start of the counts (Figure 31 and 32) and
is now common on the staging and wintering sites.
In October and November the species is spread over
a large part of the country (Figure 33 and 34) but
these counts (being organized to cover all important
Bean Goose areas) do not give enough coverage to
make it possible to calculate reliable national totals.
In January on the other hand the species is more
concentrated to the southern part of the country and
is well covered by the counts (Figure 35).

Both the autumn (Figure 31) and the January
(Figure 32) counts indicate more or less exponen-
tial increase in the population, peak counts for the
autumn sites being close to 40000 in October and
between 40 000 and 50 000 in November. In Janu-
ary the highest total was more than 70 000 in 20009.
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Figure 31. Number of Canada Geese Branta canadensis
counted in south Sweden in October and November 1977—
2011.

Antalet kanadagdss rdknade i sodra Sverige i oktober och
november 1977-2011.
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Figure 32. Number of Canada Geese Branta canadensis
counted in south Sweden in January 1978-2012.

Antalet kanadagdiss rdknade i sédra Sverige i januari 1978—
2012.
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Figure 33. The distribution of Canada Geese Branta canadensis in south Sweden in September, October and November 2005 and 2010.
Kanadagdsens utbredning i sédra Sverige i september, oktober och november 2005 och 2010.
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Figure 34. The distribution of Canada Geese Branta canadensis in northern Sweden in September 2005 and 2010.
Kanadagasens utbredning i norra Sverige i september 2005 och 2010.

The Canada goose does not seem to be as sensi-
tive to cold winters with snow as the Bean Goose.
High numbers remained in Sweden during the cold
2010 winter, but most left in the other cold winter
2011. In contrast to the Bean Goose no correlation
was found between the January mean temperature
for Scania (a proxy for winter hardness) and the
counts of Canada Geese.

During the early autumn, Canada Geese were
wide-spread over the southern part of the country
(Figure 33) but flocks were also found on a number
of sites along the coasts of the Bothnian Sea and the
Bothnian Bay (Figure 34). Some smaller flocks and
groups were also found far inland in north Sweden,
even close to the mountain chain, a change being
noted between the surveys in 2005 and 2010. The
general impression is that many Canada Geese still
remain fairly close to the breeding areas at the time
of the September counts. It is of interested to note
that very few flocks were found in the forested ar-
eas of south Sweden and in the southeast corner
of the country during the autumn. An exception is
the southern part of the Kalmarsund close to the
site of the first release of the species in the 1930s
(Fabricius 1983).

In south Sweden, where the coverage of the
counts was good, the general picture for the Octo-
ber distribution was similar to the September dis-
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tribution (Figure 33). By November a concentra-
tion to fewer sites were found, but still some larger
flocks remained in the northern part of south Swe-
den (province of Dalarna).

In January, the Canada Geese were more concen-
trated to Scania, especially the southwestern part
and the coastal regions of south Sweden (Figure
35). In January 1980 most Canada Geese were
found in SW Scania with some smaller flocks on
the west coast and in NE Scania. As the species
increased in number more flocks were established
along the coasts especially in Halland but there
were also some new flocks in SE Sweden.

The importance of south Swedish staging areas
for the Canada Geese has changed over the years
(Figure 36). At the start of the counts almost no
Canada Geese were found in SW Scania in Octo-
ber, but in the last five-year period close to 10%
of the Canada Geese counted were found here. A
similar increase in the importance of SW Scania
for the species was also noted in the November
counts, from 10% to between 30 and 50 % of the
totals counted in November.

Scania has over the years been the most impor-
tant area for wintering Canada Geese in Sweden
with more than 95% of the total during the first
five-year period (Figure 36). The proportion of the
Scanian Canada Geese staying over winter in NE
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Figure 35. The distribution of Canada Geese Branta canadensis in south Sweden in January in different years.
Kanadagasens utbredning i sédra Sverige i januari under olika ar.

Scania has been more or less the same over the  somewhat more than 40% being found here during
entire census period, but the proportion wintering  the last five-day period in spite of two winters of
north of Scania has increased over the years with  five being cold in this period.
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Figure 36. Percentage distribution of the number Canada
Geese Branta canadensis counted in different regions of
south Sweden in October, November and January in diffe-
rent time periods. For the geographical position of the re-
gions see Figure 1.

Procentuell fordelning av antalet inrdknade kanadagiss
inom olika regioner av sodra Sverige i oktober, november
och januari under olika tidsperioder. For det geografiska
ldget av de olika omrddena se Figur 1.

Figure 38. Number of Barnacle Geese Branta leucopsis
counted in south Sweden in January 1978-2012.

Antalet vitkindade gdss rdknade i sodra Sverige i januari
1978-2012.
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Barnacle Goose Branta leucopsis

The most marked change in the occurrence of stag-
ing geese in Sweden during the entire survey period
was the establishment of a staging tradition of the
Barnacle Goose. During the first fifteen years small
flocks were regular on the goose staging areas in
south Sweden with up to a few hundred individu-
als. The first time more than 1000 Barnacle Geese
was counted was in October 1993 (4700). With
a start in the autumn of year 2000 staging num-
bers increased rapidly, reaching a peak of 156 000
in October 2011 and 89 000 in November the same
year (Figure 37).
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Figure 37. Number of Barnacle Geese Branta leucopsis
counted in south Sweden in October and November 1977—
2011.

Antalet vitkindade gdss rdknade i sodra Sverige i oktober
och november 1977-2011.

January totals remained below 100 until 2001, in
most years just a few individuals (Figure 38). The
numbers then increased to a peak of 7800 in Janu-
ary 2012 but only about 1000 were counted in the
cold winter 2011. .

The distribution is exemplified for the years 2000
and 2010 (Figure 39). During the autumn, the major-
ity was found in Scania, especially in the southwest,
but there were also some flocks in other regions, e.g.
Braviken on the east coast. In January the Barnacle
Geese were concentrated to SW Scania.
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Figure 39. The distribution of Barnacle Geese Branta leucopsis in south Sweden in September, October and November 2005
and 2010.
Vitkindade gasens utbredning i soédra Sverige i september, oktober och november 2005 och 2010.
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Brent Goose Branta bernicla

The Brent Goose is a typical passage migrant in
Sweden, small groups and flocks staying for short-
er periods at the coasts. Normally, October counts
amounted to maximum a few hundred individuals
with much lower numbers in some years (Table 1).
In two years out of 35 more than 1000 Brent Geese
were counted in October with a highest count of
2280 in 2008. November counts are much lower,
and in January there are just a number of records
of single birds.

Red-breasted Goose Branta ruficollis

The species is a rare but regular visitor mostly dur-
ing migration but also in the wintering flocks of
other goose species. During the regular surveys
1-2 individuals were counted in October and No-
vember, and single individuals at two occasions in
January.

Discussion
Sweden as a staging and wintering area for geese

To establish the importance of the country for the
different goose populations, the counts presented
here are compared with the most recent estimates
(Fox et al. 2010) for the entire European popula-
tions whose flyways include Sweden (Table 4). The
Taiga Bean Goose shows the highest proportion
with 90 percent of the population in recent years
using Sweden during at least a part of the non-
breeding period. There are some bias attached to
the estimates of the number of Taiga Bean Geese
occurring in Sweden as most observers do not
separate the two subspecies of the Bean Goose, the

Taiga Bean Goose, which is the most common, and
the Tundra Bean Goose.

In recent years it was established that more than
ten percent of the Bean Geese were Tundra Bean
Geese (Tables 2, 3, Thomas Heinicke pers. com.,
see also Persson 1990, 1997), but this is most prob-
ably a new feature.

The most recent estimate for the total population
of Taiga Bean Geese in Europe (Fox et. al.) was
63 000 individuals based on winter counts mainly
in Sweden, Germany and Poland. The highest Oc-
tober count in the last five years for Bean Geese was
66 000 individuals in 2008. In October 2009, 9 000
Tundra Bean Geese were estimated to be present
in Sweden (Thomas Heinicke pers. Com.) and as-
suming that the same number was present the year
before, there should have been about 57 000 Taiga
Bean Geese in 2008. This estimate is very similar to
an estimate by Skyllberg & Tjernberg (2008) based
on counts of spring staging Bean Geese in Sweden.
During late autumn a large proportion of the stag-
ing Bean Geese leave Sweden for areas south of
the Baltic, mainly in northern Germany and Poland
but also in Denmark. The numbers remaining over
the winter show much variation in relation to the
strength of the winter with hardly any remaining
during the coldest winters and up to 40 000 staying
during the mildest winters. Spring staging numbers
during the first years of the study were smaller than
autumn staging numbers because the Bean Geese
staying for the winter south of the Baltic apparently
took another route to the breeding areas (Nilsson &
Persson 1984).

The Swedish breeding population is estimated
to be about 850 pairs (Ottosson et al. 2012) or an
autumn population in the order of 6 000 individu-
als. A proportion of these migrate through Jutland
in Denmark to Great Britain (Parslow-Otsu 1991)
without being included in the counts in south Swe-
den. In recent years the Greylag Goose has been the

Table 4. Maximum totals for different goose species staging and wintering in Sweden during the last five years
in comparison with the estimates for the total population of the flyway (from Fox et al. 2010).
Maximantalet for olika gasarter rastande och évervintrande i Sverige under de senaste fem aren jamfort med
skattningarna for bestandet i hela populationen for aktuell flyway (efter Fox et al. 2010).

Flyway estimate

Maxima for Sweden Per cent for Sweden

Anser fabalis fabalis 63 000
Anser fabalis rossicus 600 000
Anser anser 610 000
Anser albifrons 1200 000
Anser brachyrhynchus 63 000
Branta canadensis 90 000
Branta leucopsis 770 000

57 000 (Oct 2008) 90
9 100 (Oct 2009) 2
227 000 (Sep 2009) 37
30 000 (Nov 2010) 3
775 (Oct 2011) 1

70 500 (Jan 2009) 78
156 000 (Oct2011) 20

34



most common staging species. The estimated total
of 250 000 geese is more than 40% of the most
recent estimate of the total population using the
northwest European flyway to winter areas along
the Atlantic coast south to Spain (but see below).
The Greylag Geese counted in Sweden during the
autumn come from the Swedish breeding popula-
tion (Andersson et al. 2001).

The Barnacle Geese in Sweden belong to the
Baltic—Russian population that has increased
markedly during recent years. Fox et al. (2010) es-
timated the population to 770 000 in 2009 (Table
4), but the increase has apparently continued. Up
to 20% of these have been counted in Sweden dur-
ing one survey, but there is a large turnover in the
flocks and a much higher proportion apparently use
the country for a shorter or longer period during
autumn migration. The spring passage is more di-
rect with smaller numbers staging in Sweden. Swe-
den is not an important winter area for the species
although there are some flocks staying over winter
in the southernmost part of the country. A small
part of the staging Barnacle Geese in Sweden come
from the Baltic breeding population, which was
established on Gotland in 1971 (Bengtsson 2007,
Larsson et al. 1988) and now amounts to 4900 pairs
(Ottosson et al. 2012).

The Canada goose was introduced into Sweden
in 1933 when a few pairs were set out in Kalmar-
sund in the southeast part of the country (Fabricius
1983). Over the years there have been many releas-
es of the species in different parts of the country
and it has been established as a breeding species
in large parts of the country. Populations have also
been established in Norway and Finland (Kampe-
Persson 2010).. Based on the winter counts in these
countries, the total January population was estimat-
ed to be in the order of 90 000 (Table 4) with close
to 80% in Sweden during a mild winter. It should
be noted that these estimates are based on midwin-
ter counts and as the species is much hunted, the
post-breeding population is higher (Kampe-Pers-
son 2010).

The development of goose populations in Sweden
and Europe

During the early part of the 1900s until about
1950-1960 a general decrease in the number of
Bean Geese was reported from Western Europe
(Mathiasson 1963). During the 1950s Mathiasson

(1963) organized counts in Skéne and found be-
tween 12 800 and 16 800 Bean Geese. A national
survey in the autumn of 1960 gave a total of 16 000
(Jensen et al. 1962) with 13000 of these counted in
Scania. From less than 20 000 in 1960 the number
of autumn staging Bean Geese in Sweden increased
to about 30 000—40 000 in the early seventies and
about 40 000—60 000 in 19771980 (see Nilsson &
Persson 1984 for details).

Due to the problems with separating the two
forms of Bean Geese there are no good data to es-
tablish the overall trend for the Taiga Bean Goose,
but an autumn population between 80 000 and
100 000 was probable for the 1980s (Nilsson et al.
1999a). The present estimate (Fox et al. 2010) is
about 63 000 individuals indicating a marked de-
crease in the population of Taiga Bean Geese. The
total counts of Bean Geese in Sweden for Octo-
ber do also show a decrease except for the last few
years when higher totals were found again. This
was probably due to a new habit of larger num-
bers of Tundra Bean Geese using Sweden during
autumn.

The most marked increases in the number of
geese staging in Sweden was noted for the Grey-
lag Goose and the Barnacle Goose, these in-
creases also being found for the entire flyway
populations (Fox et al. 2010, see also Nilsson et
al. 1999b, Ganter et al. 1999). The flyway popula-
tions for these two species have increased in par-
allel, whereas there are marked differences within
Sweden. The number of staging Barnacle Geese in
Sweden increased dramatically during the last dec-
ades, whereas the Greylag Geese increased more
steadily since the counts started in 1984. In the
Barnacle Goose a marked change in the migration
pattern led to the very high counts in Sweden in
recent years. Changes in the migration pattern over
the years have also influenced national counts for
the Greylag Goose but not to the same extent as for
the Barnacle Goose (Nilsson 2006). Thus October
and November counts have increased and Greylag
Geese have started to winter further north and in
some recent years no less than 25% of the autumn
population remained in Sweden in a mild winter.

The marked increase in staging numbers reflects
the development of the breeding population of
Greylags in Sweden and elsewhere. In the early
1800s, the Greylag Goose was a common and
wide-spread species along the Baltic coast (Curry-
Lindahl 1959, Sveriges Ornitologiska Forening
1970). Due to heavy hunting it disappeared from
most areas and was reduced to only 200-300 pairs
in 1953-1954, in spite of having been protected
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since 1938. Several introductions were done start-
ing in the 1930s (Sveriges Ornitologiska Foren-
ing 1970), but the present rate of increase did not
start until the 1960s. The early development of the
Greylag Goose populations in all Nordic countries
was summarized in Fog et al. (1984) and the Swed-
ish breeding population was estimated to between
1 700 and 2 200 pairs in 1979-1980. The most re-
cent estimate for the breeding population in Swe-
den is 41 000 pairs (Ottosson et al. 2012).

The Barnacle Geese of the Baltic-Russian popu-
lation belong to the goose populations which on
the European scale have shown marked increases
during the last 50 years. In the 1960s this popu-
lation was estimated to be in the order of 20 000,
increasing to about 270 000 in the 1990s (Ganter
et al. 1999) and to the present estimate of 770 000
individuals (Fox et al. 2010). The sudden increase
in numbers in the late 1990s was most probably re-
lated to changes in migration patterns as discussed
below. It may be noted that the Swedish breeding
population established on Gotland in 1981 (Lars-
son et al 1988) increased during the same period
to reach 4 900 pairs in recent years (Ottosson et
al. 2012).

The introduced population of Canada Geese in
NW Europe, with the majority wintering in Swe-
den but also in the other countries around the Baltic
Sea has shown an increase similar to that of the
naturally occurring species. (Fabricius 1983, Fox
et al 2010, Kampe-Persson 2010).

Factors behind the population development of
goose populations

The two most important factors behind the very
marked increase in most European goose popula-
tions are probably changes in the hunting practices
and changes in the agriculture. Before the 1950s
most goose populations were clearly over-exploit-
ed by hunting (Madsen et al. (eds.) 1999 and refer-
ences therein). When hunting regulations were in-
troduced, the majority of goose populations started
to increase, many to such an extent that they are
considered as an agricultural management problem
(Roomen & Madsen 1992).

Changes in agriculture have markedly affected
the food situation for the geese during the annual
cycle (Nilsson & Persson 1991, 1992, 1998, 2000,
Nilsson & Kampe-Persson 2013). Three different
aspects are of special importance: changes in field
size, changes in crops used and changes in harvest-
ing methods.
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The modernization of agriculture has led to an
overall increase in the sizes of individual fields
in the agricultural landscape of Sweden and other
countries (Wretenberg et al. 2006, 2007). As most
geese have a tendency to avoid coming to close to
forest edges, buildings, busy roads etc., this has led
to a larger proportion of the agricultural land being
possible to use for the geese.

The changes in harvesting methods have prob-
ably had an even larger impact on the goose pop-
ulations. In the old days when root crops were
harvested manually there was hardly any spill,
but mechanical harvesting methods produce large
amounts of spill on the fields where sugar beet,
potatoes and carrots have been grown. Mechanical
harvesting of cereal crops also produced a lot of
spill that could be used as food for the geese.

The importance of these mechanical harvesting
methods for the geese can be exemplified from
Scania. When Markgren (1963) made his study
during the 1950s, sugar beet was still harvested
manually and was not available for the geese to
feed on, whereas mechanical harvesting provided
a rich supply of sugar beet spill for the geese when
the staging geese were studied during the 1970s
(Nilsson & Persson 1984, 1991, 2000, Nilsson &
Kampe-Persson 2013). In some districts spill from
the potato and carrot harvest also turned out to be
an important food source new to the geese.

In Sweden, there has been a decrease in the
area of spring-sown cereals over the last decades,
whereas the area of autumn-sown cereals has
shown a different pattern. During the first part of
the 1970s there was a marked increase in the area
grown with winter wheat especially on the plains,
this area decreased to the early eighties but started
to increase again (Wretenberg et al. 2007). At the
same time the total production of winter wheat in-
creased markedly in Sweden, probably with the
result that there was much more food available for
the geese.

Changes in crop types can also be important for
the geese. Earlier varieties of oilseed rape were un-
palatable for wildlife but changes to another vari-
ety gave a more palatable rape that could be used as
food for geese (Nilsson & Kampe-Persson 2013).
Other crops are also important as goose food for
periods, e. g. peas grown for animal food are im-
portant for especially Greylag Geese in Scania dur-
ing late summer.

The situation for the geese in the agricultural ar-
eas of Scania (and other agricultural areas in south
Sweden), and how changes in agriculture have
influenced the geese will be discussed in a com-



panion paper in this volume (Nilsson & Kampe-
Persson 2013).

Changes in migration patterns

During recent decades marked changes in the mi-
gration patterns have been recorded for several of
the European goose populations resulting in chang-
es in numbers at staging and wintering areas that
are not directly related to changes in the size of the
populations, these changes however being impor-
tant to consider when evaluating the census data
from different countries.

When neck-banding started in the Nordic coun-
tries in 1977, the Taiga Bean Geese staying in SW
Scania during late autumn after the main exodus
south migrated to SW for Denmark, NW Germany
and the Netherlands in case of cold winter periods
(Nilsson 1984a), but in later years the Bean Geese
leaving Sweden during such conditions have not
moved farther than to Denmark (Nilsson 2011,
Nilsson & Pirkola 1991).

Within Sweden, almost all autumn staging Bean
Geese were concentrated to Scania before the late
1970s (see Nilsson & Persson 1984 for details of
the early story). Later on the geese stayed at Lake
Takern, Kvismaren and other sites further north in
south Sweden and arrived much later to Scania (re-
lated to frost periods). Some spring staging sites
started to be used also in autumn and some new
staging sites were established.

The timing of the migration has also changed,
not only that the Bean Geese arrive later to the
wintering areas in Scania then before, their migra-
tion to the breeding areas in the north has also been
advanced by about two weeks (Nilsson & Persson
1984, Skyllberg et al. 2009, Nilsson unpubl.).

According to Mooij et al. (1999) the Western
Palearctic population of White-fronted Geese has
been more or less stable during recent decades
but there has been a marked redistribution of the
species leading to a marked increase in numbers
wintering in NW Europe (Mooij et al. 1999, Fox
et al. 2010). The increase in Sweden reflects this
redistribution of staging sites to the north.

In the Greylag Goose, successively fewer birds
of the neck-banded Swedish population migrate to
the Guadalquivir delta in southern Spain, which
formerly was the traditional winter quarter for
the Greylags of Western Europe (Andersson et al.
2001, Nilsson 2006, unpubl.). Instead an increas-
ing proportion of the Greylag Geese from SW
Scania stay for the winter in the Netherlands, NW

Germany and also in Sweden. Not only has there
been a change in winter quarters, but the timing
of migration has also changed, the Greylags leav-
ing Sweden much later in autumn and arrive back
much earlier in spring, some already in late Janu-
ary. These changes have clearly been reflected in
the counts, larger numbers have regularly been
counted in Sweden during the October and Novem-
ber. The change in autumn migration was gradual,
the increase in October totals started in the early
1990s, that for November numbers a few years lat-
er. Finally, during the last decade a wintering tradi-
tion was established in south Sweden with close to
50000 (or 25% of the September total) wintering in
the peak year.

Another goose species which has changed mi-
gration habits markedly during recent years is the
Barnacle Goose from the Russian — Baltic popula-
tion. Traditionally, it was a common passage mi-
grant passing south Sweden in autumn and spring,
a high proportion of the Russian population pass-
ing the country. There has also been a spring stag-
ing tradition on the inland of Gotland for a long
time (Beinert 1982), but the main staging areas in
spring were situated in the Baltic States (Ganter
et al. 1999.). During autumn, the Barnacle Geese
mostly passed south Sweden rapidly.

In recent years the overall pattern of migration
has changed markedly and the Barnacle Geese have
started to leave their winter quarters in the Wad-
denzee much later overflying their former staging
areas east of the Baltic (Eichhorn et al. 2009). This
change has been related to land-use changes in the
Baltic States after their independence from the So-
viet Union, cattle grazing being given up in large
areas making habitat availability for staging Bar-
nacle Geese much lower.

The marked changes in migration patterns of
European goose populations are probably caused
by a combination of climate change and changes
in land-use and agriculture. The trend towards
milder winters with less snow clearly creates bet-
ter possibilities for the geese to stay further north
than before. Moreover, the changes in agricultural
practices have provided the geese with better food
resources during the autumn and winter, making
it possible for them to stay further north. In some
cases it may also be possible that some traditional
goose areas have reached their capacity with in-
creasing competition leading to the establishment
of new traditions.
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The influence of the winter conditions on geese

Sweden is situated on the northern limit of the win-
ter distribution for geese but still SW Sweden and
especially the province of Scania is an important
wintering area for geese in normal winters. Dur-
ing the first years of goose counts Bean Geese and
Canada Geese were counted in good numbers,
whereas other goose species were only found in
small numbers.

As shown by the counts discussed in this con-
tribution, the number of geese staying in Sweden
is much influenced by the strength of the winter,
and longer periods with sub-zero temperatures will
cause many geese to leave the country. The snow
cover seems to be the most important factor in this
respect, especially with a freezing surface. Too
much snow will cut off the geese from important
feeding areas.

Comparing the Bean Goose and the Canada
Goose, the former was more sensitive to cold
weather in winter, the number of Bean Geese
counted in January being correlated with mean
temperatures (as a proxy for winter hardness),
whereas no such correlation was found for the
Canada Goose. An important factor in this respect
is the availability of food resources (see Nilsson
& Kampe-Persson 2013) and differences in utiliza-
tion of different food sources by the two species.

The recent trend towards milder winters have
led to other species wintering in larger numbers in
south Sweden such as Greylag Goose, White-front-
ed Goose and Barnacle Goose (since the estab-
lishment of the staging tradition in recent years).
Among these three species the Greylag Geese were
more hardy then the other two species staying in
larger numbers in south Sweden even during cold
winters in later years since the wintering tradition
here was established. Differences in winter har-
diness of the species were most certainly related
to differences in food choice (Nilsson & Kampe-
Persson 2013).

The changes in migration patterns discussed
above for the Greylag Goose on a European scale
(Nilsson 2006, Nilsson et al. in prep.) has also led
to changes in winter distribution and the establish-
ment of a wintering tradition in Sweden. In the
early years up to 80% of the neck-banded Grey-
lag Geese from Scania wintered in southern Spain
(Nilsson 2006), but now hardly any go there, those
not staying in Sweden mainly wintering in the
Netherlands and Germany.

Similar changes in winter quarter has also been
found for the Bean Goose (Nilsson 1984, 2011),
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neck-banded Bean Geese were found to migrate to
Germany and the Netherlands in cold winters dur-
ing the early part of the studies, but in later years
they did not migrate further than to Denmark in
such conditions.

The changes in winter quarters does not only af-
fect the number of geese counted at the surveys in
different countries but can also have an effect on
the population development. Greylag Geese from
SW Scania were found to have different survival
patterns related to the choice of winter quarters
(Nilsson & Persson 1996, Nilsson et al 1997). The
geese that went to Spain had a lower survival rate
than those wintering in the Netherlands and further
north. Moreover, geese wintering further north
were found to return to the breeding areas earlier
than those wintering in more distant areas. Early
arriving Greylags were found to have a higher
breeding success than those arriving later (Nilsson
& Persson 1994, Nilsson et al. 1997).

Some changes noted in the staging populations
in Sweden could be related to factors influencing
the geese in the winter quarters. A leveling off in
the number of staging Greylag Geese in the Sep-
tember counts in Sweden in 1992—1995 was proba-
bly related to the situation in the winter quarters of
the Greylag Geese, which in those years was main-
ly in the Coto Donana National Park in SW Spain
(Andersson et al. 2001). The Greylags were much
dependent on Scirpus-rhizomes in this area. In the
late 1980s and early 1990s the situation changed
when the water level in the Donana increased and a
too high water level made the rhizomes unavailable
for the geese which forced them out of the national
park to rice fields, where they were much affected
by heavy hunting (Nilsson et al 1999b). Too dry
conditions were also negative for the geese that ar-
rived back to the breeding areas in too bad condi-
tion to produce any young.

In the Bean Goose increased mortality was
found among neck-banded wintering birds in
south Sweden in the cold winter 1978/79 (Nilsson
1984, Nilsson & Persson 1984) being reflected in
lower counts in the following year. Similarly lower
September counts of Greylag Geese in 2011 (and
2012) are probably related to the cold winters of
2009/2010 and 2010/2011. The number of young
per pair in a long term study in SW Scania was
very low after these two cold winters (Nilsson un-
published).
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Sammanfattning

De flesta gaspopulationer i Europa har dkat mar-
kant under senare ar (Madsen et al. 1999, Fox et
al. 2010) och har natt sddana nivaer att de upplevs
som ett problem for jordbruket (Hake et al. 2010,
von Roomen & Madsen 1992), men detta géller
inte all arter. I Skandinavien har fjédllgdsen minskat
drastiskt och dr foremal for dterinplantering (An-
dersson & Holmqvist 2010) och taigasddgasen som
héckar i Fennoskandia har ocksa minskat drastiskt.
Ett nordiskt forskningsprogram rérande géss star-
tades dédrfor 1975 av Nordiskt Kollegium for Vilt-
forskning, NKV (Fog et al. 1984). Huvudsyftet var
att studera de bada minskande gaspopulationerna,
men gragasen kom ocksa att innefattas i undersok-
ningarna (Nilsson & Fog 1984). Gragésen blev se-
nare foremal for ett speciellt nordiskt gragasprojekt
(Andersson et al. 2001).

En viktig del av gasundersdkningarna var re-
gelbundna inventeringar av rastande och Over-



vintrande géss. Dessa startade 1977/78 (Nilsson
1988a) och pagar fortfarande, numera som en del i
de internationella gasinventeringarna samordnade
av Wetlands International. I denna uppsats analy-
seras inventeringarna sedan starten 1977/78 till och
med 2011/12 for att f6lja fordndringar i antal och
utbredning hos géssen over 35-ars perioden. De
forsta arens inventeringar har tidigare analyserats
pa nationell niva (Nilsson 1988a, 2000). Invente-
ringarna fran de tidiga aren ingdr ocksa i en sam-
manstéllning av utvecklingen av gésbestdnden pa
en europeisk niva (Madsen et al. 1999), vilken upp-
daterades av Fox et al. (2010).

Material och metodik

Under éaren 1977/78 — 1986/87 genomfordes ma-
natliga inventeringar under september/oktober —
mars/april. Inventeringarna koncentrerades till den
sodra delen av landet (Figur 1). Inventeringarna
inriktades pa att ticka alla lokaler for sddgas, men
samtliga arter riknades pa alla besokta lokaler. Re-
sultat fran dessa tidiga inventeringar har publice-
rats 1 olika rapporter (Nilsson 1979, 1981, 1984a,
1984b, 1986, 1988b). I september 1984 komplet-
terades programmet med en landstickande gragas-
inventering.

Fran och med 1987 har inventeringar genomforts
i september, oktober, november och januari. Sep-
temberinventeringarna koncentreras pa gragésen,
medan oktober (och i viss man) november koncen-
treras pa sidgasen. Januari inventeringen dr en del
av den internationella midvinterinventeringen och
ticker alla arter. Bldsgasen aterfinns pa samma lo-
kaler som sddgasen, men kanadagasen técks min-
dre bra under hosten. Till en bdrjan inventerades
frimst den sodra delen av landet, men fran 2005
har mer omfattande inventeringar under hosten be-
drivits ldngs norrlandskusten.

Rékningarna genomfors i mitten av de aktuella
manaderna, dvs. veckoslutet ndrmast den 15:e,
med kringliggande dagar som reserv. Inventering-
arna genomfors av amatdrer med god och ofta
méngdrig erfarenhet av gasrdkningar. Vid en del
storre lokaler sasom Takern, Osten och Kvismaren
riknar en grupp observatdrer géssen nar de flyger
ut fran nattplatserna for fodosok. Pé dessa lokaler
ar det darfor svart att skilja ut mer sdllsyntare géss
fran majoriteten. Spetsbergsgasen blir darfor 14tt
underrepresenterad, vilket ocksa géller for tund-
rasddgasen, som inte kan skiljas frdn den talrikare
taigasddgasen vid rdkningar av flygande géss.

Som ett komplement till de organiserade inven-

teringarna har rapportdatabasen SVALAN genom-
sokts. Pa detta sitt har nya eller tillfélliga lokaler
kunnat fangas upp. Detaljerade érliga rapporter
fran gésinventeringarna kan laddas ner fran projek-
tets hemsida http://www.zoo.ekol.lu.se/waterfowl/
index.htm.

Gissens utbredning och antal sérskilt under vin-
tern paverkas starkt av vaderleksforhallandena och
da speciellt av snddjupet. Snéforhéllandena &r dér-
for viktiga for att tolka inventeringsresultaten. Som
ett riktvirde for vinterns hardhet visas ménads-
medeltemperaturen for ett antal vaderleksstationer
i sodra Sverige i Figur 2. Under de forsta drens
géasinventeringar noterades en serie harda vintrar:
1979, 1982, 1985 och 1987. Direfter férekom inga
riktigt hdrda vintrar f6rrén 2010 och 2011.

Resultat

Sedan de regelbundna gasinventeringarna startade
i Sverige har antalet rastande och Overvintrande
giéss 1 Sverige Okat markant. Femarsmedeltalen
for oktober okade fran 49000 till 350000, medan
motsvarande dkning for november var fran 45000
till 195000 (tabell 1). Om hénsyn tas till den déliga
tdckningsgraden for kanadagéss under hosten blir
okningen &n mer markant. Vinterbestandet av giss
har dkat pa samma sétt fran 18000 till 123000.

Resultaten for de vanligaste géasarterna diskute-
ras separat nedan. Utdver dessa noteras regelbun-
det tillfélligt rastande prutgéiss samt mindre antal
av fjillgdss och ibland rodhalsade géss (tabell 1).
Detaljer for dessa arter aterfinns i de arliga rap-
porterna fran projektet. For de vanligare arterna
presenteras diagram over bestandsutvecklingen for
olika manader i hela landet och i vissa fall for olika
delar av landet. De olika arternas utbredning illus-
treras av valda kartor frén olika ar.

Gragas Anser anser

Vid den forsta grigdsinventeringen i september
1984 riknades 19000 individer i hela landet, varef-
ter en markant 6kning noterades till ett hogsta antal
av 227000 i september 2009 (Figur 3). Med hén-
syn till lokaler som inte inventerats kan man riakna
med att det fanns minst 250000 gragiss i Sverige
vid detta tillfdlle. Antalet inrdknade gragiss i sep-
tember 2011 var vésentligt lagre. Utvecklingen i
oktober och november var likartad, men startade
senare och maximiantalen var ldgre (Figur 3). En
uppdelning pé regioner (Figur 4) visar i princip
samma monster, men Okningen startade vid olika
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tidspunkter. Okningen har ocksa planat ut i vissa
regioner. Gragéssen i sydvidstra Skane har varit
foremal for specialstudier, som pa ett bra sitt il-
lustrerar etableringen av nya rast-traditioner (Figur
5). I borjan fanns hostflockarna i kdrnomradet runt
héckningssjdarna, medan de ocksé utnyttjade Fote-
viksomradet som hostrastlokal. Senare etablerades
en ny tradition i Lommabukten samtidigt som gra-
géssens utnyttjande av Vombsjé-omradet kade.

Nér inventeringarna startade var gragéssen
koncentrerade till de Ostra och sddra delarna av
Sverige, men arten visade en klar spridning allt
eftersom antalet gragéss 6kade (Figur 6) och i sep-
tember 2010 var de spridda 6ver hela sodra Sverige
dven om de storsta flockarna fortfarande aterfanns
i slattbygderna och vid kusterna. Gragissen spred
sig ocksa efter Norrlandskusten (Figur 7). I oktober
(Figur 8) och november (Figur 9) var utveckling-
en likartad, men med den senare dkningen i antal
spreds gissen senare dver landet. Annu 2010 fanns
salunda endast mindre flockar av gragéss i Sma-
lands inland.

Antalet dvervintrande gragiss var mycket lagt i
Sverige fram till slutet av 1990-talet och de forsta
storre flockarna noterades januari 2000 (Figur 10).
Antalet gragéss 6kade sedan markant till en topp pa
ungefdar 50000 i januari 2008. Till och med under
den kalla vintern 2011 fanns 10000 gragédss kvar
i landet. De dvervintrande gragéssen var koncen-
trerade till Skane samt kusterna av sddra Sverige
(Figur 11).

Sédgés Anser fabalis

Merparten av sddgdssen i sdodra Sverige anldn-
der fran Finland till S6dermanland och Uppland
i september (Nilsson 2011), men septemberin-
venteringarna ger ingen bra tickning for arten.
Det hogsta antalet sddgdss noterades normalt vid
oktoberinventeringen (Figur 12). Fran att ha legat
under 50000 nir inventeringarna startade notera-
des det hogsta antalet i oktober 1989 med 76000
sddgiss. Darefter har antalet sddgéss i Sverige vi-
sat en minskande trend till och med 2006, varefter
betydligt hogre antal noterats. Detta sammanfaller
med att storre antal av tundrasddgéss observerats
pa vissa lokaler i landet med upp till men dn 9000 i
oktober 2009 (tabell 2,3).

Nar inventeringarna startade var sddgéssen starkt
koncentrerade till Skéne i oktober, men under de
foljande aren skedde en markant omfordelning och
i slutet av inventeringsperioden noterades endast fa
sddgiss i Skéne. Antalet sddgéss vid Takern dkade
markant och sjon var under nagra ar den viktigaste
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sadgaslokalen i landet, men senare minskade an-
talet sadgéss hér samtidigt som nya rast-traditoner
etablerades vid Osten och Kvismaren, tva lokaler
som tidigare endast utnyttjades under véaren (Figur
13 -17). I november var antalet sddgiss i olika de-
lar av landet mer varierat eftersom sérskilt antalet
rastande géss norr om Skéne paverkas av ndr den
forsta frosten intraffar.

Under vintern har antalet sddgéss varierat mar-
kant, med som mest 40000 Gvervintrande under
milda vintrar och ndstan inga sddgéss som under
de kalla vintrarna 1982 och 1985 (Figur 18, 20).
Antalet sadgdss i januari dr negativt korrelerat med
vintertemperaturen (Figur 19). Under vintern &r
sddgissen markant koncentrerade till Skéane, dven
om en del flockar observerats ldngre norrut under
mildare vintrar (Figur 20-22).

Spetsbergsgas Anser brachyrhynchus

Spetsbergsgisen forekommer regelbundet i mindre
antal i gasflockarna i s6dra Sverige under hdsten
och vintern (Figur 23, 24). Arten har okat i antal
under senare 4r och som mest har ca 800 ridknats
in 1 oktober 2011. Spetsbergsgédsen &r troligen un-
derrepresenterad da den forekommer i flockarna av
sddgiss och svarligen kan skiljas ut nar man raknar
gédssen nir de flyger ut fran nattkvarteren. Spets-
bergsgissen var spridda dver gaslokalerna i sddra
Sverige (Figur 25).

Blésgas Anser albifrons

Blédsgasen dr allmin i gésflockarna i sydvistra
Skéne under hostarna(Figur 26, 28, 29, 30). Fram
till och med mitten av 1990-talet var antalet blds-
géss ganska mattligt d&ven om upp till 10000 rak-
nats vid nagra tillfdllen. Antalet bldsgéss okade
sedan markant, men visade en stor variation mel-
lan olika inventeringar och torde vara beroende av
vindforhallandena under flyttningen. Merparten av
blasgissen flyttar mot Visteuropa soder om Oster-
sjon, men vid starka vindar fran sydost dkar antalet
i Skane. Under senare ar har betydande antal blés-
géss ocksa noterats vid midvinterinventeringarna i
Skéne (Figur 27) med som mest dver 20000 2007.

Kanadagés Branta canadensis

Den inplanterade kanadagasen &ar vanligt fore-
kommande pé rast och vinterlokalerna for géss i
Sverige (Figur 31, 32) och har 6kat markant sedan
starten av inventeringarna. Under hdsten dr arten
spridd pa ett stort antal lokaler (Figur 33,34) och



inventeringarna dé ger ingen bra tickning av be-
standet. Under vintern &r kanadagdsen mer kon-
centrerad till Skane samt kusterna av sddra Sverige
och inventeringarna ger en representativ bild av
vinterbestandet. Bade hostsiffrorna och midvinte-
rinventeringarna visar en markant 6kning och som
mest noterades 70000 i januari 2009. Under vintern
dr den starkt koncentrerad till sydvastra Skéane (Fi-
gur 35, 36).

Vitkindad gas Branta leucopsis

Under de forsta arens gasinventeringar var den vit-
kindade gasen en sparsam gést pa rast och dvervin-
tringslokalerna i Sverige, dven om betydande antal
flyttar 6ver landet under hdst och vér. Fore ar 2000
var antalet 14gt, men sedan skedde en explosionsar-
tad 6kning av antalet rastande vitkindade géss och
som mest noterades 156000 i oktober 2011 (Figur
37). Antalet overvintrare var betydligt 1dgre, men
fran 2001 okade ocksa antalet vitkindade géss i
januari och nadde i januari 2012 ¢ver 7000 (Figur
38). De vitkindade gdssen var koncentrerade till
Skéne, men betydande flockar forekom ocksa i an-
dra delar av landet (Figur 39).

Diskussion

Sverige som rast/dvervintringsomrade for géss
Sverige ér ett viktigt omrade for rastande och dver-
vintrande géss av olika arter. For faststélla landets
betydelse for olika gésarter jaimfors de hér pre-
senterade resultaten fran inventeringarna med de
senaste skattningarna av gasbestdnden i Europa,
vilka sammanstillts av Fox et al. (2010). Under
hosten dr Sverige det viktigaste rastomradet for tai-
gasddgasen med upp till 90 % av bestandet vid en
av de senaste inventeringarna (tabell 4). Merparten
av dessa sddgéss hdrstammar fran ostligare bestand
an Sverige.

Under senare ar har gragdsen varit den talri-
kaste gasarten i Sverige under hosten. Maxantalet
gragdss vid inventeringarna i september motsvarar
ca 40 % av det berdknade totalbestdndet for det
vistliga bestandet av arten. Den vanligaste gdsarten
i Europa enligt de internationella inventeringarna
ar bliasgasen. Den flyttar huvudsakligen sdder om
Ostersjon och de hogsta antalen som riknats i
Sverige om hdstarna motsvarar inte mer én ca 3 %
av totalbestdndet. For den sparsamt forekommande
spetsbergsgasen ses hogst 1 % av Svalbardbestan-
det i Sverige under hostarna. De vitkindade gés-
sen har som ndmnts dndrat sina vanor och vid de

senaste inventeringarna har ungefar 20 % av det
samlade rysk-baltiska bestandet riknats in i Sver-
ige vid en och samma inventering. For den intro-
ducerade kanadagésen som ocksa forekommer i
dvriga Ostersjolinder har Sveriges andel av vinter-
bestandet i regionen berdknats uppga till bortemot
80 % av vinterbestandet.

Utvecklingen av gésbestanden i Sverige och Eu-
ropa

Under de senaste artiondena har de flesta gasbe-
stand i NV Europa visat markanta dkningar i antal
dven om vissa bestdnds Okningstakt har minskat
(Fox et al. 2010). Ur svenskt perspektiv finns det
tvd undantag till denna positiva bild: fjallgadsen
vars vilda bestand i princip &r utrotat i Sverige (An-
dersson & Holmqvist 2010) och taigasddgasen. For
det sistndmnda bestandet dr situationen nagot oklar
eftersom det forst under senare &r uppmérksam-
mats att det forekommer en hel del tundrasddgiss
i flockarna av siddgéss atminstone pa vissa lokaler.

Rent generellt minskade antalet sddgéss i Europa
under borjan av 1900-talet fram till 1950-1960-ta-
len (Mathiasson 1963). Antalet 6kade sedan ater
och antalet sddgéss i Sverige (taigasddgéss) nadde
50000 — 60000 i slutet av 1970-talet (Nilsson &
Persson 1984) for att sedan Oka till en topp ndrmare
80000 1989 f6ljt av en nedatgaende trend, vilket
giéller for det totala bestdndet av taigasddgiss. En
registrerad 6kning i diagrammet for senare ar torde
motsvaras av en etablering av rastande/dvervint-
rande tundrasiddgéss i Sverige.

De mest markanta fordndringarna i gasbestan-
den i Sverige noterades for gragasen och den vit-
kindade gasen, ddr bestdnden mangdubblats sedan
inventeringarna startade bade vad géller de totala
europeiska bestdnden och antalet rastande/Gver-
vintrande 1 Sverige. Nér det giller den vitkindade
gasen han den mycket snabba dkningen av antalet
rastande i Sverige under de senaste dren relateras
till dndrade flyttningsvanor dven om bestandet
ocksa okat under denna period. Aven for grigasen
aterspeglar inventeringarna till en del &ndringar i
flyttnings och Gvervintringsvanorna sasom upp-
komsten av ett dvervintrande bestdnd av gragiss i
Sverige under senare ar.

Den i Sverige inplanterade kanadagasen har vi-
sat samma 6kning som de naturligt forekommande
géssen. Fran ndgra par som sattes ut vid Kalmar-
sund pa 1930-talet har bestandet nu oOkat till ca
90000 individ (Fabricius 1983, Fox et al. 2010,
Kampe-Persson 2010).
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Faktorer som paverkar gasbestandens storlek

De tva viktigaste faktorerna bakom den markanta
6kningen hos de flesta europeiska gasbestand torde
vara dndrade jaktforhallanden och fordndringar i
jordbruket (Madsen et al. 1999, Roomen & Mad-
sen 1992). Medan det dndrade jakttrycket har
minskat mortaliteten hos géssen sa har de dndrade
forhallandena i jordbruket Okat néringstillgdngen
for de rastande och Overvintrande géssen och ger
dem en sdker fodokdlla under hela aret (Nilsson
& Persson 1991, 1992, 1998, 2000, Nilsson &
Kampe-Persson 2013). Tre olika aspekter dr av
speciellt stor betydelse for géssens utnyttjande av
jordbrukslandskapet: fordndringar i féltens storlek
och utformning, férandringar i de grodor som odlas
samt fordndrade skordemetoder.

Eftersom géssen undviker strukturer i landskapet
dér ett rovdjur kan délja sig sé har fordndringen
mot storre félt i jordbruket medfort att gdssen pa
ett sékert sétt kan utnyttja en storre andel av jord-
bruksmarken for sitt fddosok. En annan faktor som
kanske dr av dnnu storre betydelse for gédssen ér de
forandrade skordemetoderna. Mekaniska redskap
har markant okat tillgangen pa spill i jordbruks-
landskapet. Rotfrukter forekom inte som foda for
géssen niar Markgren (1963) studerade dem, medan
de mekaniska skordemetoderna medférde en rik
tillgng pd spill fran rotfrukter, sérskilt sockerbe-
tor, vid undersékningar pa 1970-talet och framét
(Nilsson & Persson 1984, 1991, 2000, Nilsson &
Kampe-Persson 2013).

En annan viktig faktor for géssen dr den dkande
arealen av hostsadda grodor som ger géssen goda
fodosoksomraden under vintern (Nilsson & Kam-
pe-Persson 2013) liksom de nya varianterna av
raps, som &dr mer tilltalande som foda for vilt.

Andrade flyttningsvanor

Under senare &r har betydande fordndringar no-
terats nidr det giller flyttningsvanorna hos flera
europeiska gasbestand, som medfor fordandringar
i antalet rastande och Overvintrande individer pa
olika lokaler utan att detta direkt kan relateras till
forandringar i bestdndens storlek. For sidgasen har
flyttningsvanorna studerats genom halsmérkning
sedan slutet av 1970-talet (Nilsson 1984a, Nilsson
2011, Nilsson & Persson 1984 & Nilsson & Pir-
kola 1991). I borjan av undersdkningen lamnade
sddgissen vinteromradena i Skane och flyttade till
Nederldanderna under kalla perioder, men under se-
nare ar har de inte flyttat ldngre &n till Danmark.
Dessutom noterades stora omfordelningar inom
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Sverige, ddr merparten av siddgéssen numera ater-
finns i Mellansverige under den tidiga hosten is-
tallet for 1 SV Skéne. Géssen ldmnar ocksa sodra
Sverige tidigare pa varflyttningen (Nilsson & Pers-
son 1984, Skyllberg et al. 2009, Nilsson unpubl.).

Gréagasen, som nu dr den vanligaste gédsarten i
Sverige har ocksa visat markanta fordndringar i
flyttningsvanorna. Tidigare flyttade majoriteten av
de svenska gragéssen till Spanien for vintern, men
under senare ar har de borjat dvervintra ldngre och
langre norrut (Andersson et al. 2001, Nilsson 2006,
unpubl.), vilket ocksé visat sig i de svenska mid-
vinterinventeringarna. Upp till 50000 har visat sig
Overvintra i Sverige under senare ar.

Den vitkindade gésen fran det rysk-baltiska be-
standet passerade regelbundet Sverige i betydande
antal under flyttningen var och host, men rastade
endast i mycket begrdnsad omfattning annat dn pa
Gotland pa varen. Den mycket snabba okningen
av antalet rastande vitkindade géss i Sverige under
hostarna ar ett annat exempel pa en art som pa kort
tid dndrat sina flyttningsvanor hogst markant. Den
vitkindade gésen blev pldtsligt den nést vanligaste
gasen i Sverige under hosten.

Trenden mot mildare vintrar dr formodligen en
viktig faktor bakom de foérdndrade flyttningsvanor-
na, men man kan nog inte utesluta att vissa omra-
den nétt sin kapacitet nér det géller det antal giss
som kan hérbergeras.

Vinterforhallandenas betydelse for gassen

Sverige ligger vid nordgrinsen for géssens vinter-
utbredning, men dnda utgdr SV Sverige och spe-
ciellt Skane ett viktigt omrade for dvervintrande
gdss. Under de forsta drens inventeringar ridkna-
des betydande antal av sddgédss och kanadagiss i
Sverige under vintern, medan dvriga arter var mer
sparsamt forekommande. Under senare mildare
vintrar har dven andra arter som grigés, blasgas
och vitkindad gas blivit vanligare under vintern
utom under kallare perioder.

Vinterforhallandena har stor betydelse for gis-
sens mojlighet att dvervintra i Skane och da sérskilt
temperaturer under noll och inte minst snoticket.
De olika arterna ar olika kdnsliga mot harda vinter-
forhallanden. En jimforelse mellan sddgésen och
kanadagésen visar att sidgasen ar mer kénslig mot
kyla &n kanadagasen. Under senare ar har det ocksa
visat sig att gragissen sedan de borjat dvervintra i
Sverige ocksa stannar kvar i betydande omfattning
under kallare perioder.

Gissens dndrade overvintringsvanor aterspeglas
inte bara i inventeringarna under vintern utan pa-



verkar ocksa gédssens populationsutveckling. For
gragiss mérkta i Skane konstaterades en sdmre
overlevnad for dem som &vervintrade i Spanien
jamfort med dem som Overvintrade langre norrut
(Nilsson & Persson 1996, Nilsson et al. 1997).
Giss som dvervintrade ldngre norrut anlande ocksé
tidigare till hackningsomradena med bittre resultat
som f6ljd (Nilsson & Persson 1994).

Nir det géller gragéssen kunde ocksé konstateras
att antalet inrdknade individ paverkades av situatio-

nen under foregdende vinter. Hostarna 1991 — 1995
planade Okningen ut i septemberinventeringarna
ndgot som kan sittas i samband med forhallandena
i vinteromradet i Donana i SV Spanien (Nilsson et
al. 1999b). For mycket vatten i nationalparken fick
géssen att soka foda utanfor parken, dér jakttrycket
var hogt, medan géssen under torrar svalt och ater-
vinde i for dalig kondition for att kunna genomfora
héckningen.
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Field choice was recorded during counts of geese in
South-west Scania, South Sweden in autumn (October
and November) and in winter (January), 1977/1978—
2011/2012. Sugar beet spill was the most important field
type in autumn and during the last ten years also in win-
ter. Bean Geese Anser fabalis used this food source when
the study started while Canada Geese Branta canadensis,
Greylag Geese Anser anser, White-fronted Geese Anser
albifrons and Barnacle Geese Branta leucopsis followed
during the years 1987-2001. Potatoes were mainly used
when fields with sugar beet spill were unavailable. Cereal
stubbles were mainly used in autumn and to a quite low
extent. Winter cereals were heavily used by most species
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in both autumn and winter during the first 15 years but
less so thereafter. Grasslands were mainly used in winter,
to a large extent by White-fronted Geese and to a quite
high extent by Bean Geese and Barnacle Geese. The total
use of oilseed rape was low, mainly by Canada Geese that
utilised fields with no-till when the ground was snow-
covered.
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Introduction

During recent decades most goose populations in
Sweden and other countries in North-west Europe
have increased very markedly (Fox et al. 2010,
Nilsson 2013 and references therein). At the same
time, there have been marked changes in the dis-
tribution patterns of different goose populations,
partly reflecting changes in migration patterns (see
Nilsson 2013 for further references). These changes
have been largely related to changes in agriculture,
but also to changes in hunting practices (Nilsson
& Persson 1984, 1991, 2000, Nilsson 2000, 2013).

The habit of geese to feed in farmland has since
long caused conflicts with farmers. Problems with
Egyptian Geese Alopochen aegypticus are men-
tioned in a text written already 3 000 years ago
(Houlihan 1986). However, it was during the ag-
ricultural revolution in the 18th and 19th centuries
that the geese turned to farmland in increasing
numbers, as vegetation more nutritious than wild
grasses was developed and grown intensively. To
alleviate crop damage farmers started to scare the
birds away from their fields. In north-central Spain,
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the villages employed boys, so called ganseros, to
keep the geese from the autumn-sown crops (Ma-
doz 1849). Several studies, both in Sweden and
abroad, have tried to prove and quantify crop dam-
age caused by geese, however, often with incon-
clusive results (Jonsson 1982, Owen 1990). Differ-
ent measures to mitigate conflicts between geese
and farmers have been adopted, such as scaring,
shooting license to prevent crop damage, accom-
modation fields, management plans, refuges and
compensation (Owen 1977, van Roomen & Mad-
sen 1992, Edberg 2003, Axelsson & Modin 2006,
Oord 2009, Hake et al. 2010). To ascertain which
measure to adopt data about the field choice of the
geese are needed.

Field choice of staging and wintering geese have
been intensively studied in southernmost Sweden
from time to time since the late 1950s, making it
possible to follow changes in the utilisation of the
Swedish farmland by increasing goose populations
(Markgren 1963, Mellquist & Nilsson 1968, Pers-
son 1982, 1989, Nilsson & Persson 1984, 1991,
1992, 1998, 2000). The field choice and habitat



selection of staging and wintering geese was stud-
ied more extensively in South-west Scania, south
Sweden during 1956/57-1958/59 (Markgren 1963)
and 1977/1978-1986/1987 (Persson 1982, 1989,
Nilsson & Persson 1984, 1991). However, the
world is continuously changing for both man and
geese. Climate change can improve the conditions
for wintering geese (Nilsson 2013), geese can learn
new feeding habits (Kear 1990) while new crops,
sorts and varieties and new farming techniques can
drastically change the feeding opportunities for
the geese. These factors urge for an up-date of our
knowledge about field choice of staging and win-
tering geese.

Since the start of regular goose counts in Swe-
den in 1977/1978 (Nilsson 2013), the field choice
of the staging and wintering geese in South-west
Scania have been registered during the counts in
October, November and January in most years. In
this contribution, the field choice of the geese was
analysed based on these counts for the entire period
since the start of counts to 2011/2012 to elucidate
whether any changes had occurred. For informa-
tion about changes in numbers and distribution in
staging and wintering geese see Nilsson (2013).

Study area

The study area comprises the south-western part of
the province of Skane (hereafter SW Scania), the
southernmost tip of the Scandinavian Peninsula
(Figure 1). The main soil type is moraine with dif-
ferent proportions of clay (Germundsson & Sch-
Iyter 1999). The annual precipitation ranges from
550 mm at the coast to 750 mm inland, of which
10-20% comes as snow. The coastal areas are situ-
ated south of the -0.5°C isotherm and the inland
areas south of the -2.0°C isotherm. More than 60%
of the total land area is used for agriculture and the
main crops are cereals, sugar beet Beta vulgaris
vulgaris var. altissima and oilseed rape Brassica
napus, while potatoes Solanum tuberosum are
grown mainly in the northern and eastern parts
(Germundsson & Schlyter 1999). Cultivated and
natural grasslands are mainly found in the eastern
part of the study area and along the coast.

Major changes in farming techniques and prac-
tices benefitting staging and wintering geese in SW
Scania took place well before the counts started
in the 1977/1978 season. Most important among
these changes were the introduction of mechanical
harvesting methods for cereals, potatoes and sugar
beet (Myrdal & Morell 2011), methods producing

large amounts of harvest spill for feeding geese.
Other important factors for the geese were removal
of cultivation obstacles (e.g. hedges, stone walls,
ditches and field roads) and amalgamation of fields
into larger units (Gerell 1988), creating large fields
with good all-round visibility for feeding geese;
and an increase in the acreage of winter wheat
(Statens jordbruksverk 2011), providing food for
the geese during winter.

Some new crops, varieties, techniques and prac-
tices of importance for autumn staging and win-
tering geese were introduced during the study pe-
riod. In 1993, triticale Triticosecale rimpauii was
introduced as a new crop in SW Scania (Statens
jordbruksverk 2011). Maize Zea mays and carrots
Daucus carota became crops of local importance.
More palatable varieties of rape, double-low with
low erucic acid and glucosinolate content, were in-
troduced in the 1980s (Ingerup 1992). The propor-
tion of the arable land removed from production as
set-asides varied greatly among years (Soderberg
2006, Statens jordbruksverk 2011). After the pub-
lication of the results of field tests starting in 1979
farmers started to saw rape with no-till (Pettersson
2009, Gunnarsson 2012). As a consequence of the
concentration of the Swedish sugar production to a
single factory, at Ortofta in SW Scania, the period
during which the farmers could deliver sugar beets
was extended to four months, from mid-Septem-
ber to mid-January (www.nordicsugar.se). Several
fields of minor importance for feeding geese, both

Figure 1. Map of Scania showing the borders of the study
area (blue line). Red dots show the geographical positions
of the night roosts regularly used by the geese.

Karta over Skane med undersékningsomradet markerat (bla
linje). Roda prickar markerar viktiga nattplatser.
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at the coast and inland, were planted with energy
forest (Weih 2006).

At the October counts, stubbles were still avail-
able to a large extent, together with the first har-
vested sugar beet fields. In November, the stub-
bles were mostly ploughed or of little value for
the geese. Harvested sugar beet fields, and in some
areas harvested fields with carrots and potatoes, of-
fered rich food sources for the geese, together with
sprouting autumn-sown cereals. In January, avail-
able field types were winter cereals, winter rape
and natural grasslands, and in later mild winters,
also fields with sugar beet remnants.

Several lakes in SW Scania were drained or the
water tables lowered during the period 1840—1940
(Svenskt vattenarkiv 1995). Most of the remaining
lakes, as well as a few of the rivers and several sites
along the coast, have been used as night roosts by
autumn staging and wintering geese (Nordqvist
1947, Mathiasson 1963, Nilsson & Persson 1984,
1991). Lake Nésbyholmssjon, one of the drained
lakes, was partially restored in 2004 (Persson
2011). During the study period, several small wa-
ters were restored or constructed in SW Scania
(Andersson et al. 2005). Most of these waters can
be used as day roosts by geese, some of them also
as night roosts.

Material and methods

Field choice of geese was determined in connection
with mid-monthly counts in autumn (October and
November) and in winter (January), 1977/1978—
2011/2012. In all but a few cases, the field-work
was carried out by one of the authors (HKP) over
the entire study period. All areas known to be fre-
quented by geese in SW Scania (Figure 1) were
covered and all encountered flocks were recorded
separately. Except for a flock of Bean Geese at Riv-
er Tolanga in January before 2006 (Kampe-Persson
2010), a few flocks of Canada Geese at Landskrona
and Barsebéck in January in some years and maybe
a few flocks of Barnacle Geese in October during
the last six years of the study (Kampe-Persson
2013a), there are good reasons to assume that no
flocks of importance were overlooked. For each
flock, numbers of the different species (and sub-
species) were counted and recorded together with
the field type used. The field type was registered as
detailed as possible, i.e. not only information about
the actual crop but also if it was harvested, if stub-
bles were harrowed, if oilseed rape was sown with
no-till, and so on. To minimise the risk of scaring
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the feeding geese, field types were identified from
the same distance as the geese were counted. For
that reason, it was usually impossible to separate
stubbles of barley Hordeum vulgare, wheat Triti-
cum aestivum and triticale. When the feeding
grounds were snow-covered, it was often impos-
sible to identify any field types at all. Geese oc-
curring at a roost site during the count were not
ascribed to any field type.

When disturbed while feeding on sugar beet
remains, the geese usually seek refuge on a stub-
ble field, on a field with an autumn-sown crop,
on grassland or at a roosting site. For instance, all
hunting affecting large numbers of geese took place
in sugar beet fields. In the middle of the day, the
geese usually remained on the other field or at the
roost for a long time before returning to the sugar
beet field. In such cases, the geese might have been
noted for the field type of the refuge or no field type
at all, even though almost all feeding that day was
made on fields with sugar beet remains. Therefore,
percentages for sugar beet should be regarded as
minimum values, while those for stubble, cereal,
rape and grass should be regarded as maximum
values.

In the analyses we separated the following six
field types: sugar beet (harvest spill and a few
cases of un-harvested beets), potatoes (harvest
spill), rape (autumn-sown oilseed rape), stubble
(cereal stubbles, mainly of wheat but also of rye
Secale cereale, oats Avena sativa, barley and triti-
cale, though the last-mentioned only since 1993),
cereal (autumn-sown cereals, mainly wheat) and
grass (both natural and cultivated grasslands).
Cultivated grasslands were established as sown-
in crops, such as clover Trifolium pratense, T. hy-
bridum and T. repens, lucerne Medicago sativa,
and M. lupulina, vetch Vicia sativa, sweet-clover
Melilotus sp., birdsfoot trefoil Lotus corniculatus,
kidneyvetch Meliolotus vulneraria and grass Ph-
leum pratense, Festuca pratensis, F. arundinacea,
F. rubra, F. ovina, Poa pratensis, P. palustris, P.
trivialis, Bromus inermis, B. arvensis, Dactylis
glomerata, Cynosurus cristatus, Lolium perenne,
L. multiflorum, Arrhenatherum elatius, Alopecu-
rus pratensis and Agrostis stolonifera (Bergelin et
al. 1959, Halling 2005, Wiman 2012). The overall
use of other field types was too low to be shown
in the graphs. Instead, the use of red beet Beta vul-
garis vulgaris var. vulgaris (harvest spill), carrots
(harvest spill and a few cases of carrots in stor-
age clamps), maize (stubbles and a few cases of
un-harvested maize), wheat (un-harvested), peas
Pisum sativum (harvest spill), newly-sown winter



wheat, set-asides and ploughed fields will be men-
tioned in the text.

Due to large between-year variations the field
choice data were grouped into five-year periods to
better elucidate the long-term patterns. Moreover,
the data for October and November were grouped
together as we did not find any major differences in
field utilisation between the two months. For each
of the five most numerous species, two graphs il-
lustrating the selection of feeding areas in autumn
(October—November) and winter (January), re-
spectively, are shown. Count data for SW Scania
are given as five-year means as a background to the
field choice data. For details, see Nilsson (2013).

The term Bean Goose in the field choice data
refers to Taiga Bean Goose Anser fabalis fabalis
(Kampe-Persson 2011).

Results

Bean Goose Anser fabalis

When the counts started in 1977/1978, SW Scania
was still an important staging area for Bean Geese
during the autumn (Figure 2, Nilsson 2013). Over
the years the numbers seen in October decreased
markedly to a very low level. November totals
also decreased but five-year means seem to have
stabilized at between 2 000 and 4 000 individuals.
Means for the winter during the first five five-year
periods were around 8 00010 000 with higher val-
ues for the last two five-year periods in spite of two
cold winters during the last period.

When autumn counts started about 40% of the
Bean Geese were found on harvested sugar beet
fields with autumn-sown cereals as the second
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Figure 2. Five-year means for staging and wintering Bean
Geese Anser fabalis in SW Scania.

Fem-drs-medelvirden for antalet rastande och évervintran-
de sddgdss Anser fabalis i sydviistra Skane.

most important field type (Figure 3). During the
years the use of sugar beet fields by autumn stag-
ing Bean Geese increased to between 60 and 80%
of all feeding inidividuals. In the last five-year pe-
riod, the use of sugar beet was a little lower but a
proportion of the field use was instead on harvested
potato fields. Other field types were only used to a
small extent. In addition to the field types shown
in Figure 3, Bean Goose flocks fed on carrots on
a few occasions, but this was a local feature, since
carrots were not a common crop in the area.

In January, winter cereals dominated the field
choice quite markedly during the first three five-
year periods (Figure 3) with other crops except
grass being used only to a very small extent. A
marked change in field choice followed and dur-
ing the last twenty years potato and sugar beet spill
amounted to 40-50% of the field use. Potatoes
dominated during 1993-2002 and sugar beet dur-
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Figure 3. Field choice of staging (October and November) and wintering (January) Bean Geese Anser fabalis in SW Scania in
different five-year periods. Numbers counted are shown in brackets.

Fdltval for rastande (oktober och november) och évervintrande (januari) sddgdss Anser fabalis i sydvdstra Skdne. Antalet
inrdknade individ visas inom parentes. Sugar beet = sockerbetor, potatoes = potatis, rape = raps, stubble = spannmdlsstubb

och grass = grdsmarker.
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Figure 4. Five-year means for staging and wintering White-
fronted Geese Anser albifrons in SW Scania.
Fem-drs-medelvirden for antalet rastande och overvintran-
de blisgdss Anser albifrons i sydvistra Skdne.

ing 2003-2012. Even in January, Bean Geese were
on some occasions seen feeding on carrots.

Pink-footed Goose Anser brachyrhynchus

The Pink-footed Goose occurred in low numbers,
mainly singly, in the Bean Goose flocks during the
entire study period. By that, their field choice was
very similar to that of the Bean Goose.

White-fronted Goose Anser albifrons

The White-fronted Goose belongs to the spe-
cies of geese where both staging and winter-
ing numbers in SW Scania have increased over
the study period (Figure 4). Whereas the mean
numbers staging in autumn seem to have sta-
bilized during the last three five-year periods,
there has been a steady increase in the numbers
staying during the winter, probably due to a se-
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ries of mild winters (for further discussion, see
Nilsson 2013).

During the first ten years of goose counts about
70% of the field use for the White-fronted Geese in
autumn was on winter cereals and grassland (Figure
5). A smaller proportion of the White-fronted Geese
were also found on stubble fields. When the counts
started the use of sugar beet spill was not impor-
tant, but this field type increased in importance for
the staging White-fronted Geese and during 1997—
2006, 70-80% were found on sugar beet spill. This
proportion was smaller in 2007-2012, when the use
of winter wheat and grassland was somewhat higher.

In January, the majority of the White-fronted
Geese was found on winter cereals or grassland
during the first five-year periods. Rape was used
to some extent during 1988—1997 but was rarely
used in the other years. During the latter part of
the study period winter cereals decreased in impor-
tance and a higher proportion of the White-fronted
Geese were found on grassland. In 2003-2012,
sugar beet spill increased in importance for the
wintering White-fronted Geese with 20-40% of
the field use.

Greylag Goose Anser anser

The Greylag Goose is a common breeding spe-
cies in SW Scania (Nilsson & Persson 1994) but
the area is also an important staging and (in recent
years) wintering area for the species. The field
choice and habitat utilisation of the Greylag Goose
during summer and early autumn have been pre-
sented by Persson (1989) and Nilsson & Persson
(1992, 1998).

When the regular goose counts started in
1977/1978 very few Greylag Geese were found in
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Figure 5. Field choice of staging (October and November) and wintering (January) White-fronted Geese Anser albifrons in
SW Scania in different five-year periods. Numbers counted are shown in brackets.

Fdltval for rastande (oktober och november) och overvintrande (januari) bldsgdss Anser albifrons i sydvdstra Skane. Antalet
inrdknade individ visas inom parentes. For beskrivning av filttyper, se Figur 3.
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South Sweden. Special September counts started in
1984 (see Nilsson 2013) but during the first years
numbers in SW Scania and the rest of Sweden at
the October and November counts were very low.
October numbers and later November numbers did,
however, start to increase as the Greylag Geese
were staying for longer periods in the country
(Nilsson 2006) and eventually they also started to
winter in larger numbers, especially in SW Scania
(Figure 6).

During 1982-1986, only few Greylag Geese
were included in the counts, most being found on
autumn-sown cereals and stubble. From 1987-1991
and onwards, the majority of the Greylag Geese in
autumn were found feeding on spill from the sugar
beet harvest (Figure 7), with only a small propor-
tion on other field types. In addition to the field
types illustrated in the graphs, a number of Greylag
Geese have been found feeding on carrots or un-
harvested cereals in some areas in some years. In
October 2006, no less than 20 000 individuals were
feeding in a flooded field with un-harvested wheat
at Lake Vombsjon. Recently, Greylag Geese have
also been found locally to use fields with maize
stubble, but this was not observed so often during
the regular surveys.

The habit of the Greylag Geese to stay in Swe-
den and especially in SW Scania over the winter
is new. Very few wintering individuals were found
except during the last ten years when wintering
birds increased in numbers, with January totals be-
ing around 25% of the September count in some
years (Figure 6, Nilsson 2013). About 50% of the
wintering Greylag Geese were found on fields with
sugar beet spill, and other field types commonly
used were winter wheat and grassland.
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Figure 6. Five-year means for staging and wintering Greylag
Geese Anser anser in SW Scania.

Fem-drs-medelvirden for antalet rastande och évervintran-
de gragdss Anser anser i sydvdstra Skane.

Canada Goose Branta canadensis

During the first years of goose counting in Sweden,
Canada Geese were common during winter in SW
Scania, whereas few were seen in the area during
October and November (Figure 8). As for the other
goose species an increase was noted over the years
with January five-year means for the area reaching
about 25 000 and November means being 11 000—
15 000 for the last three five-year periods. October
counts also increased but were still quite low.

During the first fifteen years, when only small
numbers of Canada Geese were found in autumn,
most of them were feeding on fields with autumn-
sown cereals. Later, the field choice changed to
sugar beet, which has dominated in the autumn for
the last twenty years (Figure 9).

In January, the majority of the Canada Geese
were feeding on autumn-sown cereals but during
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Figure 7. Field choice of staging (October and November) and wintering (January) Greylag Geese Anser anser in SW Scania
in different five-year periods. Numbers counted are shown in brackets.

Fdltval for rastande (oktober och november) och overvintrande (januari) grdgdss Anser anser i sydvdstra Skdne. Antalet
inrdknade individ visas inom parentes. For beskrivning av filttyper, se Figur 3.
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Figure 8. Five-year means for staging and wintering Canada
Geese Branta canadensis in SW Scania.
Fem-drs-medelvirden for antalet rastande och évervintran-
de kanadagdss Branta canadensis i sydvistra Skane.

the last fifteen years sugar beet spill increased in
importance, with 50 and 70%, respectively, found
on sugar beet spill during the last two five-year
periods. In 1993-1997, a large proportion of the
Canada Geese were reported on fields with rape.
Compared to the other species discussed here, rape,
especially fields sown with no-till, was of larger
importance for the Canada Geese during winter. In
January 2010, more than one third of the Canada
Geese were feeding on rape.

Barnacle Goose Branta leucopsis

During the first fifteen years of goose counts, the
number of Barnacle Geese counted in SW Scania
during autumn was very low but during the last fif-
teen years numbers increased dramatically (Figure
10), partly due to changes in the migration patterns
(Nilsson 2013). Wintering totals were low except
during the last few years, although the five-year
mean for the last period was around 3 000 com-

pared to more than 50 000 in October and more
than 30 000 in November during the same period.

During the first ten years, when the species was
relatively uncommon, most Barnacle Geese were
found on autumn-sown cereals and grassland (Fig-
ure 11). The use of sugar beet was unimportant
during the first years and mostly restricted to small
groups of Barnacle Geese in flocks of more numer-
ous goose species. From 1992—-1996 and onwards,
the use of sugar beet spill increased to between 50
and 80% of the field utilisation. Other field types
frequently used were winter wheat and stubbles.

Wintering Barnacle Geese during 2003-2007
were mostly found on sugar beet spill with win-
ter wheat and grassland as their second choice. In
2008-2012, with two cold winters, winter wheat
and grassland dominated.

Discussion

The agricultural revolution in the 19th century,
with several new crops (Wiman 2012), and the
mechanisation during the post-war period (Myrdal
& Morell 2011) has largely changed the agricultur-
al landscape in SW Scania. However, it was a slow
process and it took at least two decades for each
new crop or technique to be accepted by a majority
of the farmers. This time aspect is worth keeping
in mind when discussing how the geese responded
to each of them. Plant breeding and an increased
use of fertilizers has substantially improved the
productivity of the different crops, without it be-
ing possible to relate the effects to a specific period
(Statens jordbruksverk 2011).

Owen (1980) discussed the feeding ecology of
different goose species and related this to the mor-
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Figure 9. Field choice of staging (October and November) and wintering (January) Canada Geese Branta canadensis in SW
Scania in different five-year periods. Numbers counted are shown in brackets.
Fltval for rastande (oktober och november) och overvintrande (januari) kanadagdss Branta canadensis i sydvdstra Skane.

Antalet inrdknade individ visas inom parentes.
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phology of the bill. According to this classification,
the Greylag Goose with its heavy and strong bill
was adapted to feed on marshes and mudflats, dig-
ging up rhizomes of species like Scirpus. Another
group of geese were those considered to have all-
purpose bills suitable for grazing, grubbing and
seed stripping. Of the species discussed here the
Bean Goose, White-fronted Goose and Canada
Goose were included in this group. Finally, the
Barnacle Goose and some other species with short
bills were considered to be adapted to rapid pick-
ing and very efficient in grazing short grass swards.
However, when Owen (1980) published his review
the geese had already changed their feeding hab-
its and field choice appreciably and the different
species were to a large extent found on agricultural
land with different types of crops used for feeding.
But to some extent they still used their natural hab-
itats during part of the non-breeding season. For
instance, the Greylag Geese of North-west Europe
(including Sweden) to a large extent wintered in
the Guadalquivir Marismas in South-west Spain
during these years (Andersson et al. 2001, Nilsson
2006). In their Spanish winter quarters, Norwegian
Greylag Geese fed on natural grasslands, while
the other Greylag Geese to a large extent used
Scirpus areas for feeding (Kampe-Persson 2002).
When their normal feeding grounds were flooded
both populations switched to winter cereals, the
Norwegian birds to fields rich in weeds and the
others to fields with luxuriant seedlings. Greylag
Geese also used the Dutch Delta for staging and to
some extent wintering during those years, mainly
relying on Scirpus and other marsh plants for food
(Loosjes 1974, Castelijns et al. 1998).

When Gunnar Markgren made his classical study
of wintering geese in SW Scania in the 1950s, the
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Figure 10. Five-year means for staging and wintering Barna-
cle Geese Branta leucopsis in SW Scania.
Fem-ars-medelvirden for antalet rastande och overvint-
rande vitkindade gdss Branta leucopsis i sydvdstra Skane.

prevalent opinion was that wintering Bean Geese
fed on agricultural fields. However, the geese were
mainly feeding on natural grasslands, 51% of the
feeding time in autumn and 56% in winter, with an-
other 22% of the time in autumn and 12% in winter
in fields of clover (Markgren 1963). The remain-
ing 30% of the feeding time, in both autumn and
winter, was equally devoted to feeding in cereal
stubbles, winter cereals and ploughed fields. The
White-fronted Goose was feeding in natural grass-
lands to an even larger extent, 80% in autumn and
98% in winter (Markgren 1963).

Cultivated grasslands have been grown in SW
Scania since the 18th century (Wiman 2012). Data
for natural and cultivated grasslands were lumped
together in our study but even so, grasslands were
of little importance for all species in autumn. In mild
winters, however, large numbers of Bean and White-
fronted Geese and quite large numbers of Greylag
and Barnacle Geese were found in natural grasslands.
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Figure 11. Field choice of staging (October and November) and wintering (January) Barnacle Geese Branta leucopsis in SW
Scania in different five-year periods. Numbers counted are shown in brackets.
Fdltval for rastande (oktober och november) och évervintrande (januari) vitkindade gdss Branta leucopsis i sydvdstra Skane.

Antalet inrdknade individ visas inom parentes.
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When the geese started to feed on cereal stubbles
in SW Scania is unknown. In the beginning of the
19th century, the Barnacle Goose relied so heavily
on oat stubbles during autumn staging that the spe-
cies was named Hafregds, “Oat Goose” (Nilsson
1835). Of unknown reasons the Barnacle Goose
ceased to stage in the area in the mid 19th century
(Kampe-Persson 2013a). While the Bean Goose is
scientifically named after the field bean Vicia faba,
the Swedish name is sddgas, “Cereal Goose”. That
name strongly suggests that this species started to
feed in cereal fields long before the modern har-
vesters produced an abundance of spilled grain to
feed on. Feeding on newly-sown barley, rye seed-
lings and ripening barley was mentioned by Nils-
son (1821). The first harvesters came in the mid-
dle of the 1940s but many farmers continued for
decades to harvest in a more traditional way. The
reason was that they wanted to make full use of
the straw for their cattle. But also when harvesters
were in common use, there were large differences
among areas; wheat stubbles in SW Scania had
more spill than in East Germany in the early 1980s
(Erich Rutschke pers. comm.).

Cereal stubbles can offer the geese three kinds
of food; spilled grain, weeds and sprouting spilled
grain, and sometimes also sown-in crops. Add to
this that the harvesting time can differ from year
to year, as well as the weather conditions during
the harvesting period. In other words, cereal stub-
bles can vary greatly from year to year, especially
during the time of year considered here. In the late
1980s, cereal stubbles in SW Scania were heavily
utilised by Greylag Geese in September and early
October (Persson 1989, Nilsson & Persson 1992).
The number of Greylag Geese in the study area has
increased substantially since then (Nilsson 2013),
so therefore only a little spilled grain is now nor-
mally left in mid-October.

In the beginning of the 19th century, Bean Geese
were mainly feeding on winter rye during winter-
ing in SW Scania (Nilsson 1835). One and a half
century later, the species was not using this field
type at all and other winter cereals only to a low ex-
tent (Markgren 1963). Thereafter, the feeding pat-
tern changed markedly and during the first 15 years
of our study winter cereal was the main field type
for Bean Geese, White-fronted Geese and Canada
Geese. This field type was also used to a large ex-
tent in autumn, especially by the White-fronted
Geese, Canada Geese and Barnacle Geese. In re-
cent years, sugar beet spill has taken over as the
most important field type in autumn while sugar
beet spill and grassland are the most important in
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winter. The largest importance of the winter cereal
is probably its availability. Whenever the harvest
spill is depleted or ploughed down there are always
fields with winter cereals for the geese to switch to.
And also after heavy snow fall, windblown fields
continue to offer a rich food supply. Occasionally,
winter cereals are utilised as a food source already
as newly-sown crops, when Greylag Geese follow
the rows and pick the seeds (Persson 1989, Nilsson
& Persson 1992). However, as winter cereals usu-
ally are sown before the mid-October count, this
behaviour was rarely observed during this study.

Potatoes have been grown on light, sandy soils in
SW Scania since the first years of the 19" century
(Wiman 2012). However, before the farmers started
to use modern harvesting machinery, potato fields
only attracted feeding geese after that they had
been ploughed. In such fields, Bean Geese fed on
rhizomes of weeds like Agropyron repens and pota-
toes left in the ground (Nordqvist 1947, Markgren
1963). The first time geese were reported to feed on
potatoes in a harvested field was in 1965 (Mellquist
& Nilsson 1968). The inclusion of potato in the diet
of the Pink-footed Goose Anser brachyrhynchus in
Britain occurred as a result of their habit of grazing
winter wheat seedlings because winter wheat fol-
lowed potatoes in crop rotation (Kear 1963). The
Bean Goose in SW Scania might have learned to
feed on potatoes in a similar way. The varying use
of potato fields in this study was largely due to the
availability of sugar beet spill, because all goose
species showed a higher preference for sugar beet
remnants than for potatoes.

Sugar beet has been a very important crop in SW
Scania since the 1880s (Wiman 2012). However,
as long as the harvesting was done manually this
crop was of no interest to the geese and Markgren
(1963) stated that Bean Geese never visited sugar
beet fields. With the introduction of mechanical
harvesting methods in the 1960s the Bean Geese
quickly learned to exploit this rich food source
(Persson 1982). Fields with sugar beet remnants
have dominated the field choice of the Bean Goose
in autumn since then and during the last ten years
also during the winter (this study). The winter use
of sugar beet spill reflects a change in the length of
the harvesting season in recent years; in some years
farmers still harvested sugar beet after the middle
of January. Sugar beet remnants have become the
most important food source in autumn also for the
other four goose species discussed here but it took
somewhat longer for them to switch to this field
type.

For the Greylag Goose, this switch was possible



to follow in detail. When the regular goose counts
started in Sweden during 1977/1978, the number
of staging Greylags in SW Scania in October and
November was quite small (although increasing)
and the first data illustrating the field choice dur-
ing these months were obtained during the period
19821986, although data are also available from
studies on a local breeding population, including
field choice and local movement patterns studied
during 1985-1987 (Persson 1989, Nilsson & Pers-
son 1992). In these years, the Greylags mainly re-
mained in the inland lake areas, feeding on fields
with peas, stubbles and un-harvested cereals when
available. Sugar beet were not grown in the lake
study area. The cold winter of 1987 led to a de-
layed harvest and the post-breeding flocks moved
to Foteviken at the coast, an area with sugar beet
fields and some small flocks started to use this food
source (Nilsson & Persson 1992). This food pref-
erence developed rapidly and in the coming years
a large proportion of the geese from the inland
area moved to the coast and stayed here feeding
on sugar beet spill, which probably led to a much
later departure compared to earlier years (Nilsson
2006). It may be noted that the Greylags from the
area regularly fed on sugar beet spill during stag-
ing in the Netherlands before this habit started in
Sweden (see e.g. Phillippona 1985)

Oilseed rape has been grown in Sweden since the
18th century but it was not mentioned as a food
source for geese in late autumn or winter before
this study (Nordqvist 1947, Markgren 1963, Mel-
lquist & Nilsson 1968, Nilsson 1968). In early au-
tumn in the province of Blekinge, however, Can-
ada Geese regularly fed on rape when the plants
had 24 leaves (Nilsson 1968). The introduction
of more palatable varieties in the 1980s (99% of
the Swedish acreage was sown with double-low
varieties in 1990; Ingerup 1992), did not lead to a
more marked utilisation of rape by feeding geese.
Winter rape was mainly used when the ground was
snow-covered as rape is often the only crop avail-
able above the snow.

Among the new crops in SW Scania, maize has,
just as in other countries, the potential of becom-
ing of regional importance for feeding geese. Up to
now, mainly Whooper Swans Cygnus cygnus and
Greylag Geese have been found feeding in un-har-
vested and harvested maize fields, and only locally.
Carrots and red beet are grown by few farmers, so
these field types will most likely continue being of
only local importance. It is not known to which ex-
tent triticale was used by feeding geese due to dif-
ficulties in separating the cereal species during the

counts. Crops like grass-seed and peas are usually
harvested too early to be of any interest for feeding
geese during the time of year considered here, but
peas were important for local Greylag Geese dur-
ing late summer and early autumn in SW Scania
(Persson 1989, Nilsson & Persson 1992).

SW Scania seems to fulfil all necessary require-
ments for a region of importance for staging and
wintering geese; availability of safe night roosts,
rich food supplies situated not too far from the
roosts, feeding grounds with good all-round views,
low levels of disturbance and a favourable climate
(Owen 1980, Persson 1989). The region is rich in
roosting sites and most lakes are large enough to
be used as night roosts also when they are covered
by ice. As the total number of geese in SW Scania
in autumn and winter has increased many-fold dur-
ing the study period (Nilsson 2013) and the differ-
ent species use the same field types (this study),
often feeding in large mixed flocks, the food sup-
ply of each field is depleted much faster now than
earlier. Most of the time, however, the geese feed
within five km of their roosts, before depletion and
ploughing force them to seek food further away. In
winter, Canada Geese were regularly found feed-
ing up to 17 km and Bean Geese up to 15 km from
their roosts (Nilsson & Persson 1991, this study).
However, Greylag Geese were found to fly up to
14 km to reach a very profitable food source, e.g. a
field with harvested peas, also in autumn.

A factor reducing the availability of the fields for
feeding geese are actions taken by farmers to keep
them away from growing crops, mainly winter
cereals. Occasionally, farmers actively scared the
geese away from the fields but usually they just put
up traditional scaring devices, such as scare-crows,
a car parked in the middle of the field or raptor
silhouettes on high moving masts (cf. Fog 1982a,
Fog 1982b). As hunting of geese is very local in
SW Scania and the overall hunting pressure is quite
low most geese have lost their former shyness. In-
dividuals of all species can nowadays be seen feed-
ing quite close to houses, hedges and forest edges,
while they avoid power lines and wind-turbines.

Field choice, as it was presented in this study,
does not by necessity show the food preferences
of the geese. To achieve that, also data about the
availability of the different field types are needed
(cf. Persson 1989). However, a strong indication
of the food preferences of the geese was obtained
by comparing their field choice whenever they had
access to more than one field type. By compar-
ing fields with different unused food sources the
following preference list was obtained (the most-
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preferred food first): un-harvested wheat — spilled
grain — sugar beet spill — potato spill — winter ce-
real — winter rape (in each comparison, acreage of
the preferred field type was less than that of the
other field type(s), sample size was more than 10
000 birds, of which 95-100% were found on the
preferred field type). This preference list can be
used to mitigate conflicts between geese and farm-
ers. The most important message is that geese dur-
ing the months October—January rarely cause any
problems for farmers in this part of Sweden. In
general, as long as the geese have access to har-
vest spill they show little interest in autumn-sown
crops. And winter cereals can sustain high grazing
pressures without negative effects (Jonsson 1982).
In oilseed rape, on the other hand, already low
grazing pressures can cause large losses of yield
(Jonsson 1982). As rape fields are mainly used
when no other field types are available, usually
because they are snow-covered, a good strategy
would be to concentrate efforts of scaring the geese
to such circumstances. With regard to feeding on
other field types, feeding in un-harvested sugar
beet fields has become more common during the
autumn in recent years, especially at coastal sites,
but that habit is probably of little economic signifi-
cance except maybe locally. Carrots, on the other
hand, are very susceptible to feeding by geese be-
fore harvest (Kear 1990) but such feeding was not
observed during this study.

The large variety of food sources most goose
species utilise in modern agriculture nowadays
demonstrates a very large adaptability in these
species. Before geese started to feed in improved
grasslands and farmland, each species and subspe-
cies occupied its own feeding niche and the winter
distributions were almost non-overlapping (Owen
1980, Kampe-Persson 2002). Food availability
in winter was probably a limiting factor for most
goose populations in those times (Owen 1980). The
proportion of the total food intake coming from
improved grasslands and farmland during the non-
breeding season has increased successively since
the mid 18th century (Owen 1980, Kear 1990, this
study). In autumn and winter in SW Scania, five
goose species have attained a very wide, though not
identical, food niche (this study). In this region, the
Canada Goose is the only species feeding on bot-
tom vegetation in shallow coastal waters, the Grey-
lag Goose is the only species feeding on Scirpus,
while the most numerous species on inland natural
grasslands in winter were Taiga Bean Goose and
White-fronted Goose. A closer inspection of food
items taken might show differences between the
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Taiga Bean Geese and the White-fronted Geese
however. Seemingly, the five species have widened
their food niches in a similar way at the same time
as each species has retained its original niche un-
intruded. The original feeding niche can, providing
it still exists, act as a refuge the day competition
excludes a taxon from the shared niche. Whether
or not food competition occurs among wintering
geese today is not known.

When feeding on harvest spill and autumn-
sown crops, as all geese mainly do in SW Scania
nowadays (this study), the birds are offered large
amounts of food per hectare. However, reliance
on a few monocultures for feeding in autumn and
winter makes the geese susceptible to changes of
varieties grown or farming technique. Agricultural
changes can occur quickly and unexpectedly, such
as when a decision in the European Union resulted
in the cessation of sugar beet production in Latvia
(Piskunova & Alsina 2010). At the same time, cli-
mate change may create new feeding opportunities
for staging and wintering closer to the breeding
grounds (Nilsson 2013.). If the trend during the
study period continues, most Taiga Bean Geese
and Canada Geese might remain and winter north
of SW Scania in the future while the numbers of
wintering White-fronted Geese, Greylag Geese
and Barnacle Geese will increase in the study area.
Very likely, instead of the Taiga Bean Goose, the
Tundra Bean Goose Anser fabalis rossicus and
maybe also the Pink-footed Goose Anser brachy-
rhynchus, will become a wintering bird in this part
of Sweden. The Tundra Bean Goose has started to
winter in Denmark during the last decade (Pihl &
Vikstrem 2006, Stefan Pihl unpubl.) and at Lake
Hammarsjon in North-east Scania during the last
few mild winters (Kampe-Persson 2013b).
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Sammanfattning

Under de senaste decennierna har de flesta gaspo-
pulationer i Sverige och Ovriga ldnder i Nord-
visteuropa Okat kraftigt i antal. Samtidigt har
gissens geografiska utbredning genomgatt stora
fordndringar. Aven inom jordbruket har det skett
stora forandringar, bade vad avser grodor och bruk-
ningsmetoder. Av den anledningen fanns det anled-
ning att analysera géssens faltval under hela den
period som regelbundna inventeringar genomforts
i Sverige. Inte minst eftersom géssens fodosok pa
jordbruksmark sedan lang tid tillbaka orsakat kon-
flikter mellan géss och jordbrukare. Olika metoder
att lindra dessa konflikter har tillimpats, sdsom
skramsel, skyddsjakt, viltdkrar, forvaltningspla-
ner, refugier och ekonomisk kompensation. For att
kunna avgora vilken metod som bor véljas behdvs
dock aktuella uppgifter om gissens faltval.

Undersokningsomradet utgjordes av sydvistra
Skane, dér drygt 60% av den totala landarealen
utnyttjades for jordbruk. De viktigaste grodorna
var spannmal, sockerbetor och raps medan potatis
framforallt odlades pé létta, sandiga jordar i nor-
ra och Ostra delen av omradet. Grasmarker fanns
framforallt i Gstra delen av omradet samt lings med
kusten. Som nattlokal utnyttjade gissen de flesta
av omradets sjoar, nagra astrackor samt ett flertal
kustlokaler.

Insamlandet av filtvalsdata gjordes i samband
med mittménadsinventeringar i oktober, november
och januari sdsongerna 1977/78-2011/12. 1 varje
flock rdknades antalet individ av varje art och ras
varefter félttypen bokfordes sd noggrant som moj-
ligt, inte enbart vilken groda det rérde sig om utan
dven om filtet skordats, om stubbar harvats, om
rapsen var direktsédd, osv.

De besokta gasfilten har grupperats pa foljande
sex falttyper: sockerbetor (skordespill samt négra



fall av oskordade betfdlt), potatis (skordespill),
raps (hostsddda filt), spannmalsstubbar (framfo-
rallt vete), hostsdd och grasmarker (inklusive val-
lar). Fodosok pé andra falttyper én dessa sex om-
ndmns i texten, da det totala utnyttjandet av dessa
var for 14gt for att visas i diagrammen. For att ut-
jdmna mellandrsskillnader presenteras resultaten
som medelvirden for femérsperioder. Eftersom vi
inte fann néagra skillnader i fdltval mellan oktober
och november slogs virdena for dessa ménader
ihop. Som bakgrund till faltvalsuppgifterna redo-
visas antalet inrdknade géss i form av medelviarden
for femarsperioder.

Sédgés var en talrik hostrastfdgel i Sydvéstskane
da studien inleddes, men omradet har successivt
forlorat i betydelse och numera inréknas fa indi-
vider i oktober. Trenden har varit den motsatta i
januari, dér antalet numera ligger omkring 16 000
individ. En véxande andel av sddgdssen har om
hosten aterfunnits pa sockerbetsspill och denna
falttyp har under de senaste tio aren dven varit vél
utnyttjad i januari. Potatis utnyttjades framforallt i
januari under perioden 1993-2002. Under de forsta
15 aren var hostsddesbrodd den helt dominerande
falttypen vintertid och tamligen flitigt utnyttjad pa
hosten, men uppvisar under de foljande 20 &ren
ett betydligt ldgre utnyttjande. Grdsmarker har
mest utnyttjats vintertid och da framforallt under
aren 1998-2007. Lokalt och tillfélligt, bade host
och vinter, har siddgiss &tit morétter, antingen som
skordespill eller som lagrade i stuka.

Spetsbergsgas forekom i laga antal under hela
undersokningsperioden. Eftersom arten ndstan ute-
slutande upptriadde tillsammans med sddgéss var
deras féltval likt den artens.

Blésgas dr en av de arter for vilken sévél antalet
rastare som Overvintrare dkat markant under un-
dersokningsperioden, dven om hostsiffrorna tycks
ha planat ut under de senaste 15 aren. P& hosten
aterfanns under de forsta tio dren en klar majoritet
av bldsgdssen pa antingen hostsid eller grasmark.
Aven under de foljande tio hostarna var dessa filt-
typer de viktigaste, men dérefter har sockerbets-
spill varit den dominerande fodokdllan. Under
vintern har hostsdd och grasmark varit de domine-
rande félttyperna under hela undersdkningsperio-
den, dven om sockerbetspill fatt en 6kad betydelse
under de senaste tio dren.

Gragés ar en annan art for vilken savil antalet
rastare som Overvintrare 6kat markant under de se-
naste 35 dren. Under den senaste femarsperioden
lag medelvérdena i oktober och januari pa drygt 45
000 respektive drygt 15 000 individ. Alltsedan de
forsta gragéssen sags pa ett sockerbetsfalt vid Fo-

teviken hosten 1987 har sockerbetsspill varit den
helt dominerande fodokéllan under savil host som
vinter. Lokalt har gragéss dven utnyttjat oskdrdad
spannmdl, morotsfélt och majsstubbar. I oktober
2006 repade inte mindre dn 20 000 gragéss oskor-
dad vete i ett dversvimmat falt vid Vombsjon.

Aven kanadagas har 6kat kraftigt i antal under
savil hosten som vintern och medelantalet i januari
ligger numera pa drygt 25 000. Spannmalsstubb var
den helt dominerande fdlttypen under savél hosten
som vintern de forsta 15 aren. Sockerbetsspill tog
dérefter 6ver helt under hdsten samt sa smaningom
dven under vintern. Till skillnad fran dvriga arter
har dven ett relativt stort antal individ utnyttjat raps,
framforallt vintertid, under perioden 1993-1997.

Vitkindad gas saknades nastan helt under de for-
sta 20 &ren. Sedan dess har arten blivit en talrik ras-
tare med drygt 50 000 individ i oktober och drygt
30 000 i november. Under vintern &r arten betydligt
fataligare. De forsta tio hostarna aterfanns de flesta
vitkindade géssen pd grismark och hostsdd, men
sedan kom sockerbetsspill att dominera dven denna
arts féltval. I januari har de fordelat sig tdmligen
jamt mellan grasmark, hostsdd och sockerbetsspill.

Den agrara revolutionen under 1800-talet, med
flera nya grodor, samt mekaniseringen efter andra
vérldskriget har markant fordndrat det sydvést-
skanska jordbrukslandskapet. Det tog dock minst
tvd decennier innan en ny groda eller bruknings-
metod blev allmént accepterad av jordbrukarna,
en tidsaspekt att hélla i minnet nér gédssens svar pa
desamma diskuteras.

Nér Gunnar Markgren genomforde sin klassiska
studie 1 slutet av 1950-talet sokte majoriteten av
savil de rastande som dvervintrande gédssen foda pa
grasmark, framforallt pa naturliga grasmarker men
aven pa klovervallar. I var undersdkning ddremot
var grasmarkerna av liten betydelse forutom under
milda vintrar, da framfGrallt sddgéss och bldsgiss
men dven gragiss och vitkindade géss aterfanns pa
naturliga grismarker.

Nar géssen borjade soka foda pa spannmalsstubb
i Sydvéstskane ér inte kdnt. I borjan av 1800-talet
var dock vitkindad gés sa ndra forknippad med
skordade havredkrar att arten fick namnet Ha-

fregas. Med tanke pé sitt svenska namn bor dven

sddgasen haft en tidig koppling till sddesfilt. Efter-
som gragas, som dr mycket talrik i Sydvéastskéne
under tidig host, borjar soka foda pa stubbékrarna
sa snart falten har troskats finns det numera san-
nolikt endast sma méngder spillsdd kvar pa dem
nér det dr dags att rdkna gissen i mitten av oktober.
Diaremot kan stubbarna under senhdsten ofta erb-
juda foda i form av sddesbrodd och ogris.
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Hostsddens storsta betydelse for gdssen ér san-
nolikt dess tillgénglighet. Narhelst skordespillet
ar uppdtit eller nerplojt finns det alltid falt med
hostsdd for gissen att beta. Och dven efter kraftigt
snofall erbjuder félt som vinden blast rena en rik
fodokélla.

Nir potatis och sockerbetor skérdades manuellt
var dessa grodor ointressanta for géssen. Med
introduktionen av maskinell upptagning under
1960-talet fick gdssen tillgédng till tvd nya rika
fodokdllor, eftersom speciellt betupptagarna pro-
ducerade mycket spill. Sddgéssen ldrde sig snabbt
att utnyttja detta, varefter ovriga arter successivt
foljde efter. Sockerbetsspill blev s& sméaningom
den viktigaste fodokéllan under hosten for samtliga
hir behandlade arter. Att sockerbetsspill blivit en
viktig fodokélla dven i januari under de senaste tio
aren beror pa att betkampanjen forldngts och nu-
mera pagar fram till mitten av januari.

Trots att raps odlats i Sverige sedan 1700-talet
utnyttjades den inte som fodokélla av gidss under
senhdst och vinter fore vir studie. Overgangen
till dubbel-laga, mer vélsmakande sorter under
1980-talet ledde inte till ndgon markant uppgéng i
utnyttjandet. Raps, sérskilt den direktsddda, utnyt-
tjas framforallt nér fdlten &r snotickta, dd denna
groda ofta dr den enda som sticker upp genom snon.

Bland nya grodor 1 Sydvéstskane har majs po-
tential att bli av regional betydelse som gasfoda.
An sa linge 4r det mest sdngsvan och grigis som
setts soka foda pa oskordade och skordade majs-
félt. Eftersom det finns fa odlare av morétter och
rodbetor kommer dessa dven framover att vara av
betydelse for géss endast lokalt. Vanligtvis skordas
grisfro och értor for tidigt for att vara tillgéngliga
for giss under senhdsten, men dessa grodor har
blivit flitigt utnyttjade av gragiss under sensom-
mar och tidig host.

Sydvistskane tycks uppfylla alla nodvédndiga
krav for ett omrade av betydelse for rastande och
Overvintrande géss; sdkra nattplatser, rik fodot-
illgdng, goda siktforhéllanden, ostérdhet och
gynnsamt klimat. Eftersom antalet gdss mangdub-
blats och samtliga arter numera utnyttjar samma
fodokallor, ofta i stora blandflockar, uttoms tillgan-
gen pa foda pa varje enskilt falt betydligt snabbare
idag én tidigare. Trots det kan gédssen oftast finna
foda inom fem km fran nattplatsen. Vintertid sags
kanadagdss regelbundet soka foda upp till 17 km
och sddgdss upp till 15 km fran sina nattplatser. En
faktor som kan reducera filtens tillgédnglighet for
géssen ér de atgdrder som jordbrukarna tar for att
hélla dem borta fran véxande grodor, framforallt
hostsdd. Eftersom gésjakten &r av timligen begrin-
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sad omfattning och mycket lokal i Sydvéstskane
har de flesta géss forlorat sin tidigare skygghet.
Individer av samtliga arter kan idag ses soka foda
dven i ndrheten av hus, hickar och skogsbryn, med-
an de undviker kraftledningar och vindkraftverk.

Genom att jamfora géssens féltval dd de hade
tillgang till mer &n en falttyp fick vi fram foljande
preferenslista (hogst preferens forst): oskordad
vete — spillsdd — sockerbetsspill — spillpotatis —
hostsdd — hostraps. Detta tyder pa att gdssen under
manaderna oktober—januari séllan orsakar nagra
problem for jordbrukarna i denna del av landet.
S4 linge géssen har tillgang till skordespill visar
de ndmligen foga intresse for hostsadda grodor.
Dessutom tal hostsdd ett hogt betestryck utan
negativa effekter. Det géller diremot inte raps, dér
redan ett svagt betestryck kan fororsaka betydande
skordeforluster. Eftersom raps huvudsakligen betas
da inga andra falttyper finns tillgédngliga, oftast be-
roende pé att de &r tickta av snd, skulle det var en
god strategi att koncentrera forsoken att skrimma
géssen till just de tillfdllena.

Ursprungligen utnyttjade varje art sin egen fo-
dosoksnisch och de geografiska utbredningarna
vintertid var ndstan helt utan dverlapp. Den stora
variationen i fodoslag som de flesta géss utnyttjar
i det moderna jordbruket visar pa en stor anpassn-
ingsférméga. Under host och vinter 1 Sydvéstskdne
har fem gésarter forvdrvat en mycket bred, men
¢j identisk fodosoksnisch. Inom detta omrade ar
kanadagésen den enda art som soker foda pa botten
av grunda havsomraden, gragasen den enda art som
utnyttjar Scirpus som foda, medan de talrikaste
arterna pa naturliga grdsmarker i inlandet vinter-
tid var taigasddgas och bldsgas. Synbarligen har
de fem arterna vidgat sina fodosoksnischer pé ett
likartat sdtt, samtidigt som de behallit sin ursprun-
gliga nisch oinkrénkt. Den ursprungliga fodosok-
snischen kan ddarmed, forutsatt att den fortfarande
existerar, fungera som tillflykt den dag konkurrens
utestdnger en art fran den gemensamma fodosoks-
nischen. Huruvida konkurrens om fodan forekom-
mer idag dr oként.

Den pagaende klimatférdndringen kan Oppna
mojligheter for géssen att rasta och dvervintra nér-
mare sina hickningsomraden. Fortsétter trenden
frdn de gdngna 35 aren kan detta leda till att de
flesta taigasddgéss (skogssddgiss) och kanadagiss
kvarstannar och ¢vervintrar norr om Sydvéstskane,
medan antalet dvervintrande bldsgiss, gragiss och
vitkindade géss Okar. Istdllet for taigasddgéds kom-
mer tundrasddgas, kanske dven spetsbergsgés, med
stor sannolikhet att etablera sig som dvervintrare i
denna del av landet.



Erratum — Rdttelse

Ornis Svecica 23 (2013)

Distribution and numbers of moulting non-breeding Whooper
Swans Cygnus cygnus in the Baltic States and South Sweden

Geografisk fordelning och antal av ruggande icke hdickande sangsvanar Cygnus

cygnus i Baltikum och Sydsverige

HAKON KAMPE-PERSSON, DMITRIJS BOIKO & JULIUS MORKUNAS

Ornis Svecica 22: 127-138, 2012

Abstract

The sentence starting at line 8 should read (Mening-
en som borjar pd rad 8 skall lyda): The majority of
the marked birds found moulting as non-breeders
in the Baltic States usually originated from within
25 km of the moulting site, the others from countri-
es, including Germany and Poland, situated to the
south of the moulting site. The amended words are
underlined. (De rdttade orden dr understrukna.)

Figure 1

Five of the sites were connected with the wrong
number in the map. The correct links between
number and site name are as follow: 9. Birveta fish-
ponds, 10. Visbarai fishponds, 11. Raseiniai fish-

ponds, 12. Akvilegija fishponds, 13. Baltoji Voke
fishponds.

Fem av lokalerna var knutna till fel nummer pa
kartan. Ritt lokal till dessa nummer dr foljande: 9.
Birveta fiskdammar, 10. Visbarai fiskdammar, 11.
Raseiniai fiskdammar, 12. Akvilegija fiskdammar,
13. Baltoji Voke fiskdammar.

Table 1

There were several errors in Table 1 for Matsalu
Bay, Nagli fishponds and Satini fishponds. The
whole table is reprinted with correct values (next
page).

Det fanns flera fel i Tabell 1 for Matsalu Bay,
Nagli fishponds and Satini fishponds. Hela tabel-
len trycks hdr med rdtt virden insatta (ndsta sida).
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