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Changes in migration and wintering patterns of Greylag Geese
Anser anser from southernmost Sweden during three decades

Fordndringar i flyttnings- och overvintringsvanor hos gragdss Anser anser frdn

sydligaste Sverige under trettio ar

LEIF NILSSON & HAKON KAMPE-PERSSON

The recent increase of the Greylag Goose Anser anser
population has caused complaints about crop damage. In
response to this, the Nordic Collegium for Wildlife Re-
search started a neck-banding program to elucidate the
migration and movement patterns. During 1984-2009,
2639 Greylag Geese were marked in a breeding area in
SW Scania, southernmost Sweden. Up to and including
2012, 15 296 re-sightings were reported from outside the
breeding area (in addition to more than 100 000 from
the breeding area). In the early years of the study, the
majority of the geese migrated to winter in southernmost
Spain, staging in The Netherlands. In later years, hard-
ly any individuals migrated to Spain, the majority stay-
ing in The Netherlands with an increasing proportion
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wintering in southern Sweden. From 1986 to 2017, the
mean latitude for re-sightings changed ten degrees to the
north. About 13% of the geese changed winter quarters
between two consecutive winters. Moreover, the south-
ward migration occurred much later in the autumn and
the geese returned to the breeding areas about one month
earlier in spring.
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Introduction

Like most other goose populations in Europe, the
Greylag Goose Anser anser has shown a marked
increase in numbers in recent decades (Nilsson et
al. 1999, Kampe-Persson 2002, 2010, Fox et al.
2010, Nilsson 2013, Fox & Madsen 2017). The
populations in mainland north-western Europe
(the East Atlantic Flyway population) increased
from about 200 000 in the early 1990s to more
than 600 000 twenty years later (Fox et al. 2010)
and to 960 000 in the most recent report (Fox &
Madsen 2017). This very marked increase in the
population of Greylag Geese, as well as in oth-
er goose species, that started in the 1970s led to
many complaints about farmland crop damages
(Buij et al. 2017). Therefore, research projects in-
cluding neck-banding of Greylag Geese and other
species were started in many countries to increase
the knowledge about the movement patterns and
the migrations of different goose species. In the
Nordic countries, a Greylag Goose project was ini-
tiated in 1984 (Andersson et al. 2001). The project
was initially aimed for a five-year period but con-
tinued during the following years. In SW Scania,
in southernmost Sweden, marking stopped after

2009 (but fieldwork continued until 2012) and in
Norway marking still continues (2017).

Traditionally, the Greylag Geese in mainland
north-west Europe migrated along the east Atlan-
tic coast via staging areas in The Netherlands to
winter quarters in Spain, mainly the Guadalquivir
Marismas in the south-west of the country (Nils-
son et al. 1999, Andersson et al. 2001). Already
during the early part of the study period, changes
in the migration patterns and staging habits were
recorded (Nilsson et al. 1999, Andersson et al.
2001, Nilsson 2006, Nilsson 2013). This change
resulted in fewer geese from southern Sweden mi-
grating to south-western Spain. Instead new tra-
ditions were established with wintering areas in
northern Spain and further north in The Nether-
lands. Some Greylag Geese even started to winter
in Sweden.

In the present study, we analyse the data from
the neck-banding project in SW Scania for the
entire study period 1984-2012. A former major
analysis (Andersson et al. 2001) also covered
neck-banding at other sites in Sweden but these
projects were terminated earlier and the re-sight-
ings from them are not analysed in this paper.
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Material and methods
Marking area

The marking (i.e., neck-banding and ringing)
area for this study was situated in south-western
Sweden (SW Scania, Figure 1). The main mark-
ing efforts were made at four (later two) lakes in
a relatively small area in an undulating open agri-
cultural landscape with small patches of woodland
in the western lake area (Figure 1). The marking
sites were all eutrophic lakes with rich reed beds
Phragmites australis along parts of the shores.
Some of the lakes have small islands suitable for
breeding geese. Grasslands and at one lake a golf
course offered good feeding conditions for the
goose families. A description of the area is found
in Nilsson & Persson (1994). The breeding popula-
tion of Greylag Geese increased from 120 pairs in
1985 to a peak of 1340 pairs in 2004, and thereafter
the population decreased and in 2012 there were
820 pairs the area. Various aspects of the breeding
ecology and dynamics of this population have been
studied (Nilsson & Persson 1992, 1994, 2001a,
2001b, Nilsson et al. 1997, 2002, Nilsson 1998).
During the first years of the study, geese were also
neck-banded at two lakes in the eastern lake area of
Scania (Figure 1).
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Figure 1. Map of South Sweden with the position of the main
study areas inserted. Neck-banding sites are marked with red
dots. The main neck-banding and ringing was undertaken in
the West Lakes area, where the most intensive studies were
conducted during the entire period. Some markings were
made in the East Lakes area during the first years of the
study. Foteviken at the coast is an important staging area for
Greylag Geese from the West Lakes area and was together
with the lake area regularly searched for neck-banded geese.
Karta over sodra Sverige med undersékningsomradena mar-
kerade. Mdrklokaler har markerats med réda prickar. Hu-
vuddelen av mdrkningarna dgde rum i det vistra sjoomradet
ddr mer intensiva undersokningar gjordes under hela perio-
den. Nagra mdrkningar genomfordes i det ostra sjoomradet
i borjan av undersokningsperioden. Foteviken vid kusten dr
ett viktigt omrade for gissen fran det vistra sjoomradet och
genomsoktes tillsammans med sjéomrddet regelbundet efter
mdrkta giss.
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In SW Scania, due to all other studies of the
Greylag Geese, all major sites for the species were
checked for the occurrence of marked individuals
at least on a weekly basis during the breeding sea-
son (arrival to early summer). The same applies to
the coastal staging sites in the local region (Figure
1) during late summer and early autumn when fam-
ilies from the study area concentrated here.

Catching and marking

In SW Scania, breeding families were caught on
the breeding sites when the goslings were about six
weeks old and the parents were unable to fly due to
wing moult. The families were rounded up when
feeding on grasslands, pastures or a golf course and
driven into nets, which were mounted beforehand
(Persson 1994a, 2000a, Kampe-Persson 2004). We
kept the geese in large jute sacks when they awaited
handling.

The geese were marked with blue neck collars
of UV-resistant laminated plastic. The collars had
three-digit codes engraved with the first character
larger and the two following smaller and in right
angel to the first one. Letters and numbers most
liable to misidentification were omitted. In good
light conditions, it was possible to read the codes
at a distance of 500—600 m. To make it possible to
follow the individuals in the study area also in the
case they lost their neck-collars, a proportion of the
Greylag Geese were also marked with coloured leg
rings with an engraved code. All individuals were
also marked with metal rings from the Swedish na-
tional ringing scheme. For further information on
the Nordic marking scheme, see Andersson et al.
(2001). The mean annual retention rate of neck-
collars in this study was 93.1+1.6 % for males and
98.84£0.5 % for females (Persson 2000b and un-
publ.)

Material

During the years 1984-2008, a total of 2 639 Grey-
lag Geese, 685 moulting birds and 1 954 goslings,
were neck-banded in the study area in SW Scania
and included in the present study. Most moulting
birds were breeding adults but there were also
about 20 non-breeders, most of them from the local
population.

When one re-sighting per country and month was
counted, inall 15 296 re-sightings of the neck-band-
ed Greylag Geese were reported from other areas
than the local study area up to and including year
2012 (Table 1). In addition to the re-sightings spec-



Table 1. Number of neck-banded Greylag Goose Anser
anser individuals from SW Scania reported from differ-
ent countries together with the number of re-sightings re-
ported (one re-sighting per country and month included).
Re-sightings from the marking area and the local study
area in SW Scania are not included in the table. Re-sight-
ings reported until the end of year 2012 included.
Antalet halsmdrkta gragiss fran SV Skane rapporterade frdan
olika linder tillsammans med antalet rapporterade obser-
vationer (en observation per land och manad inkluderade).
Observationer fran mdrkningsomrddet och det lokala un-
dersokningsomrddet i SV Skane dr inte medtagna i tabellen.
Tabellen visar observationer rapporterade till och med 2012.

Country Individuals Re-sightings
Norway 12 29
Sweden 270 675
Denmark 479 1509
Germany 367 997
The Netherlands 1299 7451
Belgium 112 489
UK 8 80
France 157 272
Spain 758 3776
Morocco 3 9
Poland 1 1
Hungary 1 1
Austria 1 1
Tunisia 5 6
Total 15296

ified in this table, 100 050 re-sightings were ob-
tained locally in the study area in SW Scania in
connection with other studies during the same time
period (Nilsson & Persson 1991, 1992, 1994, Nils-
son & Kampe-Persson 2017).

Re-sightings from areas outside the study area in
SW Scania were obtained through a large network
of voluntary observers that checked the flocks of
geese for the occurrence of neck-banded individ-
uals. One of the authors (HKP) carried out sever-
al research projects on marked Greylag Geese in
Spain during the winters 1985/1986-2001/2002,
also visiting staging/wintering areas in The Neth-
erlands, France and Portugal (Persson 1993, 1996a,
1997, Kampe-Persson 2002).

Since 2007 a website (www.geese.org) has been
created on which observers can enter their readings
of goose rings. On this website a lot of re-sight-
ings, also from the past, were entered by observers
through google-maps. The website encourages vol-
unteers to report sightings, because they can check
online where the bird they have observed has been
ringed and which other re-sightings of the same
bird that have been made.

Results

Distribution of staging and wintering Greylag
Geese

The general migration pattern of the Greylag Geese
marked in SW Scania in the early part of the study
period has been described in Andersson et al.
(2001). In the present study, we therefore concen-
trate on comparing the migration patterns from the
later years with that of the early part of the study
period to elucidate changes in migration habits.

The majority of the Greylag Geese seen outside
the study area in SW Scania have been reported
from The Netherlands and Spain (Figures 2—4),
whereas much fewer have been reported from oth-
er countries (Table 1). During the first years of the
project, up to 50% of the neck-banded individuals
reported in a single year were seen in The Neth-
erlands at least once, whereas the highest annual
percentage reported from Spain was somewhat
more than 35%. In both cases, the proportion of
neck-banded individuals reported have decreased
over the years, partly as an effect of changes in
the migration pattern as discussed below, but oth-
er factors such as the intensity of search is also a
factor of importance. It should be kept in mind
that the goose populations increased dramatically
during this time-period, so it was more difficult to
find neck-banded geese with the same fieldwork
effort. The Guadalquivir Marismas was intensive-
ly searched for marked geese up to 2002 but not
thereafter. This can have influenced the number of
marked geese reported from this wintering area in
later years.

During the summer, most reports of neck-banded
Greylag Geese were from the study area with some
records from other parts of South Sweden (Figure
4). In the early period, a number of non-breeding
Greylag Geese from SW Scania were reported
from the moulting area in Oostvaardersplassen in
Flevoland in The Netherlands during late May to
early July, whereas only single observations were
obtained from The Netherlands in these months
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Numbers re-sighted/Anatal observerade Numbers re-sighted/Antal observerade Per cent seen/ Procent sedda

Numbers re-sighted/Antal observerade

Figure 2. Annual percentages of neck-banded Greylag
Geese Anser anser marked in SW Scania reported in a
specific year, which were seen in The Netherlands and
Spain that year.
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Figure 3. Monthly distribution of re-sightings of neck-band-

ed Greylag Geese Anser anser from SW Scania from differ-

ent countries in four time periods.
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Figure 4. Monthly distribution of re-sightings of neck-banded of Greylag Geese Anser anser from SW Scania during
1985-1999 and 20002012, respectively.

Manadsféordelning av observationer av halsmdrkta gragdss fran SW Skane under 1985-1999 och 2000-2012.

23



@ 251-100
@ 101- 250

@ 26- 100
® 11- 25
e 1. 10

@ 1-1000 |
@ 101- 250

@® 26- 100
@ 1- 25|
e 1- 10

Figure 4. Monthly distribution of re-sightings of neck-banded of Greylag Geese Anser anser from SW Scania during
1985-1999 and 20002012, respectively.

Manadsfiordelning av observationer av halsmdrkta gragdss fran SW Skane under 1985-1999 och 2000-2012.
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Figure 4. Monthly distribution of re-sightings of neck-banded of Greylag Geese Anser anser from SW Scania during
1985-1999 and 2000-2012, respectively.

Manadsféordelning av observationer av halsmdrkta gragdss fran SW Skane under 1985-1999 och 2000-2012.
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Figure 4. Monthly distribution of re-sightings of neck-banded of Greylag Geese Anser anser from SW Scania during
1985-1999 and 20002012, respectively.
Manadsfiordelning av observationer av halsmdrkta gragdss fran SW Skane under 1985-1999 och 2000-2012.
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Figure 4. Monthly distribution of re-sightings of neck-banded of Greylag Geese Anser anser from SW Scania during

1985-1999 and 2000-2012, respectively.
Manadsféordelning av observationer av halsmdrkta gragdss fran SW Skane under 1985-1999 och 2000-2012.
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Figure 4. Monthly distribution of re-sightings of neck-banded of Greylag Geese Anser anser from SW Scania during
1985-1999 and 2000-2012, respectively.

Manadsfordelning av observationer av halsmdrkta gragdss fran SW Skane under 1985-1999 och 2000-2012.
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during later years (Figure 3). Numbers moulting
at Oostvaardersplassen decreased already during
the 1990s, when a new moulting tradition for south
Swedish Greylags was established on the island
of Saltholm between south Sweden and Denmark
(Fox et al. 1995, Nilsson et al. 2001) and hardly
any Greylag Geese from SW Scania went to Oost-
waardersplassen anymore. Thus, during a period in
the 1990s (due to intensive fieldwork on Saltholm
in connection with the impact assessment for the
bridge between Sweden and Denmark) more obser-
vations of marked Greylag Geese from SW Scania
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Figure 5. Latitudinal distribution (different colours denote
different latitudes) of all resightings of Greylag Geese An-
ser anser neck-banded in south-western Sweden in different
months during five different time periods (1985-2012).
Fordelning pa latitud (olika firger) for avidsta gragdss
halsmdrkta i sydvistra Skane under fem olika tidsperioder
(1985-2012).

were reported from Denmark in June than from any
other month (Figure 3). Unfortunately, the inten-
sive studies on Saltholm stopped after year 2000
and there is therefore no information about geese
from Scania there in later years. However, Greylag
Geese still go there to moult as numbers counted
on the moulting site was 46 500 in 2011 (Michael
Flink pers. comm.). In later years, also a number of
Greylag Geese marked in SW Scania were report-
ed as moulting in Lake Hornborgasjon (Nilsson &
Hermansson in prep.).

In late summer, after the moult, and in early au-
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tumn, the majority of the Greylag Geese remained
in SW Scania close to the marking areas, but there
was a shift in the local distribution with a concen-
tration to coastal areas (Nilsson & Persson 1992,
Nilsson 2013, Nilsson & Kampe-Persson 2017).
Smaller numbers stayed in Denmark, The Nether-
lands and northern Germany during this time of the
year (Figures 3—5). Re-sightings from The Nether-
lands in late summer were restricted to the early
part of the study period, when Greylag Geese from
Scania still moulted at Oostwaardersplassen. Most
German re-sightings during August and September
were from Mecklenburg-Vorpommern.

October and November was the main migration
period for the Greylag Geese from SW Scania dur-
ing the early years and a large proportion of the
neck-banded birds was reported from The Neth-
erlands. In these months, marked differences were
found between the different time periods. During
the early part of the study an appreciable propor-
tion of the geese were already reaching south-west-
ern Spain in October and the staging and wintering
areas in The Netherlands and Spain dominated over
the areas in the north, for example Sweden, in No-
vember. In the later years, the majority of the Grey-
lag Geese remained in Sweden during this time of
the year. Small numbers were found in The Neth-
erlands in October but hardly any reached Spain in
that month. The picture was similar for November
in the late period with much fewer south Swedish
Greylag Geese reaching Spain compared to in the
earlier years.

December and January are typical winter months
and Greylag Geese were found all along the fly-
way from SW Scania to southern Spain. When
comparing the two time-periods for these months
it has been a clear shift in the distribution, especi-
ally during January. Within Spain, two areas were
important during the first time-period, the Guadal-
quivir Marismas in the south-west and Villafafila
in the north, whereas very few geese were found
in the former area in January during 2000-2012.
Moreover, Greylag Geese from SW Scania were
reported from a number of new sites in Spain
during the latter period. It is also clear that more
Greylag Geese were on migration northwards in
January during the latter time-period compared to
the first period. Re-sightings from South Sweden
were more common in later years. Over the study
period, there was a northward change of the mean
latitude for January re-sightings of marked Greylag
Geese from Scania (Figure 6).

In February, Greylag Geese were found along the
entire flyway and spring migration northwards was
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Figure 6. Mean latitude for January observations of neck
banded Greylag Geese Anser anser from SW Scania in
1986-2017.

Medel-latitud for januariobservationer av halsmdrkta grag-
ass fran SW Skane 1986-2017.

apparent even during the early period. The northern
distribution bias was more apparent during the se-
cond period (2000-2012). Similar patterns were
seen in March, when very few Greylag Geese were
still found south of The Netherlands in 2000-2017.

In April, most reports were from the breeding
areas with some individuals lingering around in
the north, fewer were found south of Sweden in the
second period than during the first period (1985—
1994). In May, the moult migration to Oostvaar-
dersplassen in The Netherlands was apparent in the
first time-period, whereas no geese were reported
from this area in May during the second period.

Outside the main flyway from south-west Swe-
den, only few reports have been obtained of marked
Greylag Geese from other areas. As is seen from
the maps small numbers have been seen regularly
in Britain and there are a few observations further
to the east in Europe. A few individuals from south-
west Sweden established a breeding population in
Britain, probably somewhere in Scotland and mig-
rating to wintering areas in England (cf. Insley
1997).

The maps (Figure 4) clearly show that marked
changes in the migration pattern and wintering ar-
eas of the Greylag Geese from south-west Scania
have occurred over the years of the study. These
changes became still clearer when the distribution
of the re-sightings was analysed according to lati-
tudinal distribution (Figure 5). The differences are
most prominent for December and January, when
almost all re-sightings were from The Netherlands
and Spain during the first period (1985-1999), with
no re-sightings reported from the marking area.



In the second period, an increasing proportion of
the birds were found wintering in Sweden. In the
same time period, the numbers wintering in Spain
decreased markedly. Over the period 1986-2012,
the mean latitude for January re-sightings changed
about ten degrees northwards, the trend being high-
ly significant (Figure 6). This change towards more
northerly wintering areas continued during the en-
tire study period.

When the study started only few Greylag Geese
were found in SW Scania during the January counts.
In the same way there were no winter observations
of neck-banded Greylag Geese from Scania dur-
ing the first years of the study. Beginning in 1991,
small numbers of marked Greylag Geese remained
in SW Scania in most winters, staying mainly close
to the coast at Foteviken. Suddenly, in 2005, this
number increased and 25% of all marked Greylag
Geese seen that year were seen in Scania during
the winter (Figure 5a-c), with more that 30% of the
neck-banded geese staying in the winter of 2009.

Over the years, 13% of the re-sighted Greylag
Geese changed winter quarter between two consec-
utive winters (Table 2). The highest frequency of
change was seen for the two Spanish winter areas
(14% and 15%, respectively), whereas only 8% of
those wintering in SW Netherlands changed winter
area between two consecutive seasons. Clearly, the
number of changes shown in Table 2 are biased to
the low side as all geese were not reported in the
winter in all years (not being seen). In addition to

the 29 changes recorded between two consecutive
years a further 27 changes were noted for geese
that were not recorded in consecutive winters. The
majority of the changes were from a southern win-
ter area to a more northern winter area (Table 3)
but there were six geese changing from the Nether-
lands to Spain. There is, however, a possibility that
some of these birds were late migrants staging in
the Netherlands not being seen later the same year
in Spain.

Phenology of migration

The monthly distribution of reported re-sightings
of neck-banded Greylag Geese from different coun-
tries gives a good picture of the phenology of the
migration for the species through the main staging
and wintering areas (Figures 3, 4). For Denmark,
the picture was markedly dominated by the num-
ber of Greylag Geese reported from the moulting
site at Saltholm in May—June during a number of
years in the 1990s. Very few observations were re-
ported from Denmark during November—February,
but generally, the number of reported re-sightings
from Denmark was quite small. Apparently, most
Greylag Geese just passed over Denmark on their
migration south.

The picture for Western Germany is quite differ-
ent from the Danish one. During the first years, few
Swedish Greylag Geese were reported from Ger-
many outside the migration periods, but in the latter

Area Number of individuals Per cent

No Change Change Total changing
Guadalquivir delta 45 8 53 15
Villafafila 23 0 23 0
N Spain excl. Villafafila 12 2 14 14
France 2 3 5 +
SW Netherlands 96 8 104 8
Flevoland 8 1 9 +
N Netherlands 5 3 8 +
NW Germany 0 4 4 +
SW Scania 5 0 5 +
Total 196 29 225 13

Table 2. Number of neck-banded Greylag Geese Anser anser from SW Scania changing winter quarters between years for
individuals where the winter quarter was established in two consecutive years.
Antal halsmdrkta gragdss fran SV Skane som bytt vinterkvarter mellan dar, for gdss ddr vinterkvarteret faststdllts tva pa

varandra foljande ar.
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Table 3. Shifts of winter quarters by neck-banded Greylag Geese Anser anser from SW Scania separated between those
seen on different winter areas in two consecutive years (Table 2) and those seen on the second winter quarter later (=year of

change unknown).

Byte av vinterkvarter for halsmdrkta gragdss fran SV Skdne, separat for dem som setts tvd pd varandra foljande ar (Tabell
2) och dem som setts i det nya vinteromrddet senare (ar for bytet okdnt).

Winter area 1 Winter-area 2 Second Winter Later Winter Total
Gualdalquivir SW Netherlands 6 7 13
Gualdalquivir Villafafila 0 5 5
Gualdalquivir France 1 0 1
Gualdalquivir SW Scania 1 1 2
N Spain SW Netherlands 2 2 4
N Spain NW Germany 0 1 1
France Villafafila 1 0 1
France SW Netherlands 2 0 2
SW Netherlands SW Scania 5 9 14
Netherlands Spain 5 1 6
N Netherlands SW Netherlands 1 0 1
N Netherlands NW Germany 1 0 1
N Netherlands SW Scania 10 1 1
NW Germany SW Netherlands 3 0 3
NW Germany SW Scania 1 0 1
Total 29 27 56

part of the study period, a number of observations
of marked Swedish Greylag Geese were reported
from the winter months and early spring. There are
some reports of moulting Swedish Greylag Geese
from the German west coast in May—June.

As mentioned before, the largest number of re-
sightings of Scanian Greylag Geese were reported
from The Netherlands. During the early years, the
highest numbers were reported from the autumn
period, with much smaller number of re-sightings
reported from the other months. Over the years,
there was a change in the pattern with the highest
counts reported from October 1984-1990, in No-
vember in 1990-1996 and in December for the last
two periods (1996-2008).

France was mainly a passage country for the
Greylag Geese from SW Scania (Figure 2). Very
few observations were reported before Octo-
ber. Peak number of observations were noted in
November and February (during the first period
March). Few geese from Scania stayed in France
over the winter. For further details on the occur-
rence of Greylag Geese in France, see Nilsson et
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al. (2013). The majority of the Greylag Geese from
SW Scania migrating to Spain apparently made a
direct flight from the Netherlands to Spain (Persson
1993, 1994b). We assume that it was the extremely
high hunting pressure in France (Persson 1999)
made the geese reluctant to stage there

Spain is the southernmost wintering area for the
Greylag Geese from SW Scania even if a few in-
dividuals have been recorded in Morocco. During
the first two periods (1984-1996), many Greylag
Geese were seen in Spain but especially in the last
period (2002-2008; Figure 3), the number of ob-
servations was small. The data from Spain is a little
biased as one of the authors (HKP) made intensive
field work in the area up to 2002. The data from
Spain clearly show a change in the wintering phe-
nology. In the first part of the study Greylag Geese
from SW Scania arrived in October, but later the
arrival was in November.

In The Netherlands, there is a great interest in
reading and reporting neck-bands and other marks
on birds and this therefore offers a very good op-
portunity to follow changes in the timing of the
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Figure 7. Median arrival dates in autumn in The Netherlands
in different years during ten-day periods from August 1st for
Greylag Geese Anser anser marked in SW Scania.

Median for forsta observation under hésten i Nederldnderna i
tiodagarsperioder fian 1 augusti for gragdss mdrkta i SW Skane.
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Figure 8. Median arrival dates in spring in SW Scania, South

Sweden in different years during ten-day periods from Ja-

nuary 1st for Greylag Geese Anser anser marked in the area

in earlier years.

Median for forsta observation under vdren i sydvistra Skane

under olika ar i tiodagarsperioder fran 1 januari for gragdss

mdrkta i omradet under tidigare ar.

Greylag Goose migration as a very large propor-
tion of the geese stay here for longer or shorter pe-
riods during the autumn migration. Thus, calculat-
ing annual median dates for the first observation
of neck-banded Greylag Geese in The Netherlands
give a good indication of changes in the time-table
of autumn migration, which is much better than
comparing last-sightings of the birds in the stag-
ing areas in Scania. During autumn, the Greylag
Geese in Scania are dispersed over a large area for
feeding during the day and it is difficult to establish
with certainty when they leave the region on migra-
tion. Between 1987 and 2011 there has been a sig-
nificant trend towards a later arrival of the marked
birds in The Netherlands (Figure 7), the median

arrival date for the last few years being about one
month later (early November) compared to the start
of the study (early October).

The timing of spring arrival of the Greylag Geese
from SW Scania has also changed significantly
during the study period (Figure 8), and the median
arrival date back to Scania during the last few years
is now ca. one month earlier than at the beginning
of the study. For Greylag Geese known from win-
ter re-sightings to winter in Spain, about 20% were
back in the breeding areas in Scania in February
during 1986—-1990 compared to more than 40% in
2001-2005 (Figure 9).

Discussion

The reason why only few birds used Denmark as
a staging area in the autumn, just passing over the
country on the migration to the staging areas in The
Netherlands, may be that the distance is short and
easy to complete in a few hours. In the same way,
few of the marked Scanian Greylag Geese used
France as a staging area on the migration from The
Netherlands to the wintering areas in Spain (Nils-
son et al. 2013). The distance from The Nether-
lands to south-western Spain was usually covered
by a non-stop flight (Persson 1993, 1994b).

The changes in the migration and wintering hab-
its of the Greylag Geese from south-west Scania
shown in the analysis of neck-banded individuals
in this contribution are also reflected in the results
from the ordinary goose counts (Nilsson 2013).

90% -
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50% - ® March
HFeb
40% - M Jan
30% -
20% -
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1986-1990 1991-1995 1996-2000 2001-2005

Figure 9. Monthly distribution of first spring observations
of neck-banded individuals during different time periods in
the breeding area in SW Scania, South Sweden, for Greylag
Geese Anser anser wintering in Spain.

Manadsfordelning av forsta varobservationer av halsmdrkta
individer under olika tidsperioder i hickningsomradet i SW
Skane for gragdss som overvintrat i Spanien.
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Before year 2000, hardly any Greylag Geese stayed
in Scania over the winter. However, after 2000 the
numbers wintering in southern Sweden increased
markedly with a peak count in 2008 of about
50 000 Greylag Geese. This is about 25% of the
total count of the species in the special survey in
September the preceding autumn (Nilsson 2013,
Nilsson & Haas 2016). The departure of the geese
of the neck-banded population leaving the country
was later during the study period. Thus, both Octo-
ber and November counts increased over the years
and a larger proportion of the Greylag Geese count-
ed in September stayed in October and November.
This increase in the number of geese staying longer
in the autumn was noted before the start of the win-
tering tradition of Greylag Geese in Sweden (Nils-
son 2013). On the European scale, these changes
in winter distribution of Greylag Geese have been
discussed by Ramo et al. (2015).

This type of northern range shift has been report-
ed for other goose species both from Sweden and
from other countries. In Spain, the Tundra Bean
Goose Anser fabalis rossicus declined from per-
haps 200 000 birds in the 1930s to none in the mid-
1990s (Persson & Urdiales 1995). Whether this
was due to deterioration of conditions in Spain, or
improvements at wintering areas closer to breeding
areas (or a combination of both) is not known. In
North America, there are several examples of how
improved conditions along the migration routes
have shifted the winter distribution northwards in
both the Canada Goose Branta canadensis and the
Snow Goose Anser caerulescens (for references,
see Elmberg et al. 2014).

In Sweden, the Taiga Bean Goose Anser fabalis
fabalis breeding in the north has also changed mi-
gration and wintering habits (Nilsson 1984, 2011,
2013, Nilsson & Persson 1984) staging further
north in Sweden during autumn and to a large ex-
tent wintering in south Sweden and/or Denmark
and not migrating to The Netherlands and Western
Germany any more. The timing of migration has
also changed and the Taiga Bean Geese arrive ear-
lier to the spring staging areas in northern Sweden
nowadays compared to in the late seventies (Nils-
son & Persson 1984, Nilsson unpublished). In one
of the most important staging and wintering areas
for this taxon, NE Scania, the geese nowadays ar-
rive much later in autumn and leave much earlier
in spring than some decades ago (Kampe-Persson
2014).

The changes in winter distribution and migration
pattern in the Greylag Goose have been quite fast
occurring over a short time period. This is, how-
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ever, not unique for the Greylag Goose but has
been found in several other goose species, showing
the large flexibility in the migration behaviour of
geese. In Sweden, the number of autumn staging
Barnacle Geese Branta leucopsis has increased
markedly in the last few years. Actually, there has
been a change in the entire migration strategy for
the Russian population of the species related to
changes in the availability of staging sites in the
Baltic (Eichhorn et al. 2009). Other fast changes in
the migration pattern seen in Sweden is the occur-
rence of larger numbers of Tundra Bean Geese in
recent years (Nilsson 2013, Kampe-Persson 2014)
and a higher number of staging Pink-footed Geese
Anser brachyrhynchus in south-central Sweden in
autumn and spring (Nilsson 2013).

Several duck species have also changed the win-
ter distribution northwards. In Sweden, Nilsson &
Haas (2016) found such changes in the winter dis-
tribution of several species as an effect of milder
winters. Lehikoinen et al. (2013) and Pavon-Jordan
et al. (2015) found similar changes when compar-
ing duck census data from a number of countries.

Besides climate change, changes in the avail-
ability of suitable crops for feeding can be a factor
contributing to the changes in winter distribution
and migration habits for the geese. For the Grey-
lag Geese, the later migration from Sweden co-
incided with changes in the feeding habits of the
geese in Scania (Nilsson & Persson 1998, Nilsson
& Kampe-Persson 2013), as the geese starting to
utilize fields with leftover sugar beet in the autumn.
The agricultural landscape of South Sweden nowa-
days offers the geese a succession of good feeding
opportunities over the entire season. This change in
the availability of food in combination with milder
winters and less snow cover creates better possibil-
ities for the geese to stay in South Sweden over the
winter. Changes in agriculture and suitable crops
for feeding was probably also an important factor
behind the change in autumn staging habits for the
Taiga Bean Geese in Sweden.

Changes in the migration habits of the Greylag
Geese from SW Scania over the years were not
only found in the regular migrations to and from
the wintering areas. Young, non-breeding geese mi-
grate to traditional moulting sites in early summer
(Salomonsen 1968). In the early years of the study,
the Greylag Geese from Scania migrated to Flevo-
land in The Netherlands for moulting (Andersson
et al. 2001) but as the population of Greylag Geese
in Western Europe increased and the moulting site
in Flevoland reached its carrying capacity (Zijls-
tra et al. 1991), Greylag Geese from South Sweden



started to change their moult migration. Eventually,
a large proportion of Greylag Geese from Scania
were found moulting on the neighbouring island of
Saltholm in the @resund between Sweden and Den-
mark (Fox et al. 1995, Nilsson et al. 2001). When
the moulting tradition for Scanian Greylag Geese
started on Saltholm is not known because the sys-
tematic work on the island only started in 1994,
when a number of marked geese were found here.
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Sammanfattning

I likhet med de flesta andra gasbestand i Europa har
gragasen visat en markant bestandsokning under
senare decennier (Nilsson 2013) och den nordvést-
europeiska populationen berdknas nu till ca 960
000 individ (Fox & Madsen 2017). Som en foljd
av de markanta 0kningarna av géasbestdnden kom
manga klagomal rérande gésskador (Buij et al.
2017). Detta ledde i sin tur till att flera forsknings-
program rorande géss startade runt om i Europa. I
de nordiska ldnderna startade ett gragasprojekt med
bl.a. halsmirkning av gragiss 1984 (Andersson et
al. 2001). Projektet var ursprungligen planerat for
en femarsperiod, men i SW Skane fortsatte mark-
ningarna till 2009 (och kontroller efter méirkta géss
till och med 2012) och i Norge till och med 2017.

Traditionellt flyttade gragdssen fran nordvésteu-
ropas fastland 1dngs Atlantkusten sdderut via rast-
platser i frimst Nederldnderna till vinteromraden
i Spanien, huvudsakligen Guadalquivirs delta i
den sydvistra delen av landet (Nilsson et al. 1999,
Andersson et al. 2001). Under de ér vi studerade
gragissens flyttningsvanor noterades betydande
fordndringar med férre dvervintrande gragdss fran
sydligaste Sverige i sddra Spanien och en okad
6vervintring ldngre norrut fraimst i Nederldnderna
(Nilsson 2006).

I denna uppsats analyserar vi hela det insamlande
materialet fran halsmarkningarna i SW Skane for
1985-2012 for att belysa forandringar i gragéssens
flyttningsvanor och val av dvervintringslokaler. Vi
uppdaterar ddrmed den tidigare analysen som pu-
blicerades av Andersson et al. (2001).

Material och metoder

Den sydsvenska delen av undersdkningarna koncen-
trerades till tva sjdomraden i sodra Skéane (Figur 1).
Huvuddelen av mérkningarna skedde i det véstra
sjoomradet framst koncentrerade till tvd sjdar;
Klosterviken och Yddingen. Under de forsta aren
marktes ocksa en del gragiss i det Gstra sjoomra-
det. Forutom flyttningsundersdkningarna genom-
fordes ett flertal andra studier av olika aspekter pa
gragasens ekologi i det vistra sjbomradet (Nilsson



& Persson 1992, 1994, 2001a, 2001b, Nilsson et al.
1997, 2002, Nilsson 1998).

Fangst dgde rum pa hickningsomridena nér un-
garna var ca. sex veckor gamla och da fordldrarna
fortfarande var flygodugliga pa grund av ruggning.
Gissen drevs in 1 nétfallor for att kunna mérkas.
Giéssen mdrktes med halsringar av UV-bestindig
plast, vilka hade en ingraverad kod med tre tecken.
Alla giss mirktes dessutom med en RC-ring. Vissa
av dem fick ocksé en plastring med graverad kod
pa det andra benet.

Totalt mérktes 685 vuxna giss och 1954 ungar
i omradet under projektet. Fram till och med 2012
erholls 15 296 rapporter om avldsta géss utanfor
mirkomradet. Dartill kommer 100 050 avldsningar
fran undersokningsomradet i sddra Skéne.

Resultat

De tidiga resultaten fran det nordiska gragéspro-
jektet har tidigare presenterats av Andersson et al.
(2001). T denna uppsats koncentrerar vi oss darfor
pé att jimfora flyttningsmonstret hos gragéssen i
borjan och i slutet av undersdkningsperioden for att
belysa de stora fordndringar som skett under de ar
undersokningarna pagatt.

Merparten av de mérkta gragéss som setts utanfor
undersdkningsomradet har rapporterats fran Neder-
landerna och Spanien (Figur 2 — 4) med betydligt
farre observationer av mérkta giss fran andra lander
(Tabell 1). Under de forsta aren av projektet rappor-
terades upp till 50% av de individer som sags ett
givet ar fran Nederldnderna, medan andelen for Spa-
nien var nagot ldgre, ca 35% (Figur 2). Genom aren
har denna andel minskat dels beroende pa dkande
gasbestand och dels pa grund av gissens dndrade
flyttningsvanor.

Den manatliga utbredningen av rastande och
overvintrande gragédss under den tidiga och sena
delen av undersokningsperioden illustreras i en
serie kartor (Figur 4), medan géssens tidsméssiga
upptrddande under olika perioder i viktiga lander
illustreras i en serie diagram (Figur 3). Under som-
maren kommer flertalet avldsningar fran Sverige,
men under den tidiga delen av studien rapporterades
flera avldsningar ocksd fran Nederldinderna under
sommaren, dd manga giss flog till Flevoland for att
rugga. [ takt med att gdssen blev vanligare minskade
antalet ruggare som flog till Flevoland och en ny
ruggningsplats etablerades pa Saltholm i Oresund.
Under senare delen av 1990-talet gjordes daremot
ett storre antal avldsningar under ruggningsperioden
pa Saltholm i Oresund, men dessa undersékningar
upphdrde ar 2000.

Oktober och november var de huvudsakliga flytt-
ningsmanaderna for de skanska gragdssen och manga
rapporter om mérkta giss erhdlls fran speciellt Ne-
derldnderna, men under de tidiga dren nadde en del
mirkta géss i Spanien redan i oktober. Genom aren
skedde en senareldggning av flyttningen séderut och
de senaste dren nadde fa gdss Spanien under hdsten.
Gissen har ocksd stannat ldngre norrut under den se-
nare delen av undersokningsperioden (Figur 5).

December och januari dr typiska vinterméanader
for grgdssen och observationer har erhéllits langs
hela flyttningsstraket fran Sydsverige ner till sddra
Spanien. Under vintern har en mycket markant for-
skjutning norrut skett i gragissens vinterutbredning
(Figur 5, 6). Medel-latituden for januariobservatio-
nerna av mirkta griagiss visade en stadigt dkande
trend och forskdts under undersdkningsperioden ca
10 grader norrut (Figur 6). For ett betydande antal
individer har vinterkvarteret kunnat faststéllas under
tva pa varandra foljande ar (Tabell 2). Totalt bytte
minst 13% av géssen vinterkvarter mellan tva ar,
néstan i samtliga fall innebar detta att de dvervint-
rade langre norrut (Tabell 3).

Genom éren har gragissen ocksd kommit att stan-
na allt langre tid i sddra Sverige. Det ar alltid svart
att sikert faststéilla ndr de mérkta géssen ldmnar ett
omrade, men det dr ddremot léttare att faststdlla nar
de forsta observationerna gors. I Nederldnderna ar
ett mycket stort antal ornitologer intresserade av
att 14sa av fargringar och som namnts har vi en hog
frekvens av avldsta halsringar ddrifran. Under de
ar undersokningarna pagétt har medianen for for-
sta observationen av halsmirkta gdss fran Skane i
Nederldnderna intraffat ungefir en manad senare
(Figur 7). P4 motsvarande sdtt anlander géssen allt
tidigare till hdckningsomradena i Skéne (Figur 8)
och median ankomsten for de mérkta var ungefar
en manad tidigare i slutet av studieperioden. Aven
bland de gragiss som flyttade dnda till vinterom-
raden i sddra Spanien var flera individer tillbaka i
héckningsomradena i februari. Under aren 1986-
1990 var denna andel 20%, medan motsvarande an-
del for aren 2001-2005 var 40% (Figur 9).

Diskussion

Gréagissen fran sodra Skéne flyttar soderut langs Eu-
ropas vastkust, ett strak som utnyttjas ocksa av giss
fran andra delar av landet (Andersson et al. 2011,
Nilsson in prep. Nilsson & Hermansson in prep.).
Endast f& géss fran omradet rapporterades frdn an-
dra dela av Europa, till exempel de Brittiska darna,
dit nagra individer fran den skanska populationen
uppenbarligen rekryterats till den lokala hickande
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populationen. Analysen av de mérkta gidssen visar
ocksa klart pa de betydande forandringar som skett i
géssens flyttningsvanor och val av vervintringsom-
rdden, vilka forskjutits norrut under de néstan trettio
ar studien pagatt.

Fordndringarna i flyttnings- och &vervintrings-
vanor framtrader ocksa tydligt i resultaten fran de
nationella och internationella gésinventeringarna
(Nilsson 2013, Ramo et al. 2015). Néar gasinvente-
ringarna startade i Sverige sags knappt nagra grag-
dss 1 Sverige 1 januari, medan upp till 50 000 rédknats
under senare ar, vilket motsvarar ca 25% av bestan-
det foregaende host.

Liknande fordndringar i rast och évervintringsva-
nor har rapporterats frdn flera andra gasarter bade i
Sverige och frén andra lander. Sddgasen har visat
betydande fordndringar i sina rastnings- och oéver-
vintringsvanor. Salunda Overvintrade stora antal
tundrasiddgéss under 1930-talet i Spanien, medan
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de helt saknas dir sedan 1990-talet (Persson & Ur-
diales 1995). For taigasddgésen har vi sett liknande
forandringar i Sverige, dir de numera knappast finns
i Skane tidigt om hosten (Nilsson 1984, 2011, 2013,
Nilsson & Persson 1984). Snabba och stora fordnd-
ringar i upptrddandet har ocksa noterats i Sverige for
den vitkindade gasen (Eichhorn et al. 2009) samt
for tundrasidgdsen och spetsbergsgésen (Nilsson
2013).

Manga olika faktorer kan ha orsakat dessa bety-
dande forandringar i gdssens flyttningsvanor och
vinterutbredning. Forandringar i klimatet ar en fak-
tor man ldtt kommer att tinka pa, men ddrutéver
har stora forandringar skett i jordbruket genom aren
samtidigt som de mildare och snofattiga vintrarna
gOr att géssen lattare kommer at fodan. Man maste
ocksa beakta att gdssen dkat markant i antal (Fox &
Madsen 2017), vilket kan ha lett till 6kad konkur-
rens.



