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The roost-feeding area complex of Taiga Bean Goose Anser f.
Jfabalis in the Ume River Delta Plains, Sweden — foraging patterns
in comparison with Greylag Goose Anser anser, Whooper Swan
Cygnus cygnus and Eurasian Crane Grus grus

Komplexet av rast- och betesmarker for taigasddgas Anser f. fabalis i Umedlvens
deltaomrdde, Sverige — fodosoksmonster i jamforelse med gragas Anser anser,
sangsvan Cygnus cygnus och trana Grus grus

ULF SKYLLBERG, PER HANSSON, PER BERNHARDTSON & EMMANUEL NAUDOT

In spring 2004, numbers of staging Taiga Bean Goose
Anser f. fabalis, Greylag Goose Anser anser, Whooper
Swan Cygnus Cygnus, and Eurasian Crane Grus grus
were counted at the roost and at feeding grounds in and
adjacent to the NATURA 2000 site Ume River Delta
and Plains, Umed, Sweden (SE0810475). For the Taiga
Bean Goose a significant, negative relationship was
found between total feeding time and the distance to the
only roost. The most attractive feeding sites were stub-
ble and non-harvested fields on moist or inundated soil
within 2 km from the roost. The geese chose fields to
minimize flight distances and disturbances from human
activities. The Whooper Swan showed similar prefer-
ences as the Taiga Bean Goose, but it showed even a
higher preference for inundated fields close to the roost.

Abstract

The Eurasian Crane showed a higher preference for the
large central area of the plains, likely because of its
sensitivity to disturbance. The Greylag Goose showed
a very different foraging pattern with a greater prefer-
ence for dryer uplands with cut hay fields.
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Introduction

Estimates derived from counts at staging sites
along the Swedish coast of the Bothnian Bay sug-
gest that maximum 1500 pairs of the Taiga Bean
Goose Anser f. fabalis breed in northern Scan-
dinavia (Nilsson & Persson 1984, Skyllberg et
al. 2003), corresponding to 2.7% to 3.3% of the
world population of 90,000-110,000 individu-
als (Nilsson et al. 1999). Counts along migration
routes and at wintering grounds suggest that the
population of Taiga Bean Goose has declined in
the last 40 years, both in Scandinavia (Nilsson &
Persson 1984, Skyllberg et al. 2003) and globally
(Nilsson et al. 1999). In order to secure a positive
development of the Taiga Bean Goose population
in Scandinavia, and to understand factors that may
influence the status of the population, knowledge
about the needs of the subspecies and how the

most important staging sites are utilized prior to
breeding is essential.

Studies of wintering Taiga and Tundra Bean
Geese Anser f. rossicus in the Lower Rhine val-
ley show that the geese are divided into smaller
groups along the river valley, each group hav-
ing one roost and several feeding sites close to
the roost (Mooij 1993). The functional unit of a
roost plus the surrounding feeding sites is called
a “roost-feeding area complex” (Mooij 1993) or a
“core-arena system” (Frederick et al. 1987). Most
often there is only one roost within each “roost-
feeding area complex”, and according to Mooij the
distance between the roost and feeding sites in the
Lower Rhine area seldom exceeds 10 km. Further-
more, 40% of the main feeding sites are situated
within 500 m from open water (for drinking), and
less than 10% were situated more than 4 km away
from open water. Similarly, studies in southern
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Sweden have shown that the distance between the
roost and feeding areas in no case (out of 21 sites)
exceeded 10 km. At sites situated outside the large
agricultural plains, having only one “complex”,
the distance often is 0—4 km (Nilsson & Persson
1984). The only information reported in scientific
literature for spring staging sites in northern Swe-
den is that the Taiga Bean Goose generally moves
only small distances between the feeding areas
and the roost, which often is situated on ice (Nils-
son & Persson, 1984).

Current knowledge about the habitats used and
food requirement of the Taiga Bean Goose is high-
ly restricted to conditions at autumn staging sites
and at wintering grounds (e.g. Nilsson & Persson
1984, Mooij 1993), and at this point very little is
known about pre-breeding requirements (Pirkola
& Kalinainen 1984). Lampio (1984) reported the
Taiga Bean Goose to utilize mainly stubble fields
of hay and barley at the spring staging sites in
Liminka, Oulo, NW Finland, and from NE Sweden
Nilsson & Persson (1984) reported feeding mainly
on stubble fields at Girdefjarden, Lovanger, and
on arable fields and grassland at Osttréasket, Skel-
leftea, and when the water was open possibly on
Equisetum spp.

It is known from studies of Greater Snow Geese
Anser caerulescens atlanticus that, in addition to
quality and abundance of food, undisturbed con-
ditions during spring staging prior to nesting is of
significant importance for the breeding success
(Gauthier et al. 1992, Féret et al. 2002). Studies
of the Pink-footed Goose Anser brachyrhynchus
at spring staging sites in northern Norway have
shown a rapid increase in the abdominal profiles
(fattening) of geese at sites without human distur-
bance, whereas at disturbed sites the fattening was
significantly less. Subsequently, geese that had
utilized undisturbed sites reproduced better than
geese that were affected by disturbance (Madsen
1995). Thus, repeated disturbance at important
staging sites during the period prior to breeding
may result in decreasing breeding populations.

The Ume River delta plains is the most im-
portant last spring staging site for a number of
wetland birds, before they reach their breeding
grounds in northern Scandinavia. In addition
to the Taiga Bean Goose, BirdLife International
has recognized 27 bird species with IBA-status
at the NATURA 2000 site Ume River Delta and
Plains (SE0810475) (http://www.birdlife.net/in-
dex.html). During spring staging, maximum daily
counts of 1500 to 2200 Taiga Bean Geese have
been reported in the last eight years, and on the
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basis of conservative estimates of turnover rates, it
is suggested that approximately 65% of the Scan-
dinavian Taiga Bean Goose population use the
Ume River delta plains in spring (Skyllberg et al.
2003). The food supply and undisturbed feeding
conditions during spring staging likely is critical
for the breeding success of the Taiga Bean Goose
in Scandinavia, and therefore management of the
NATURA 2000 site Ume River Delta and Plains
should be optimized to meet the demands of the
subspecies.

In this study the “roost-feeding area complex”
of the Taiga Bean Goose is described and foraging
patterns are reported for the spring staging period
2004. The main aim of the study is to get a relative
measure of the importance of different feeding
sites within the area and to identify factors behind
the choice made by the geese. As a comparison,
foraging patterns for the Greylag Goose Anser
anser, Whooper Swan Cygnus cygnus and Eura-
sian Crane Grus grus also are presented.

Materials and methods

Inventory of land use and counts of feeding and
roosting birds

After snowmelt and before the farmers started to
plough their fields, the agricultural land use (crop)
was inventoried. In Figure 1 crops and land use
are illustrated for most fields in and adjacent to the
NATURA 2000 site Ume River Delta and Plains
(63°45'N, 20°17'E).

Numbers of feeding Taiga Bean Goose, Greylag
Goose, Whooper Swan and Eurasian Crane were
counted systematically by covering all known
feeding localities at five occasions during the stag-
ing period in late April. Between one and four per-
sons covered the whole area during 2—3 hours time
(in order to minimize redistribution of birds with-
in the area and subsequent multiple counts of indi-
viduals) on 12 April (local time 14:00-16:30), 17
April (17:00-20:00), 21 April (19:00-21:00), 24
April (13:30-16:00), and 28 April (18:00-20:30).
On 17 April and 28 April, simultaneous observa-
tions from the traffic tower at Umea airport con-
firmed a minimal amount of redistribution of birds
(less than 2-3%) between feeding localities dur-
ing the complete period of counting. In addition,
for the Taiga Bean Goose, total counts of incom-
ing birds to the night roost were performed in the
evening (often at 20:30-21:30).

Additional counts were made by individual or-
nithologists of one or several of the selected bird
species at one or several feeding sites, at differ-
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Figure 1. Agricultural land use in the Ume River Delta Plains in 2004. The seven feeding sites are indicated with letters
A-G.

Jordbrukets markanvindning in sldttlandet vid Umedlvens delta 2004. De sju fodosoksomrddena indikeras med bokstd-
verna A-G.
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ent times of the day. These counts were reported
directly to the authors or to the database “Svalan”
(http://svalan.artdata.slu.se/rappsyst/index.htm),
administrated and owned by the Swedish Envi-
ronmental Protection Agency, the Swedish Uni-
versity of Agricultural Sciences and the Swedish
Ornithological Society. These counts were used
to calculate a daily average number at a certain
feeding site during days not covered by system-
atic counts. For Taiga Bean Goose the total sum
obtained for the whole area during days without
systematic counts were compared with night roost
counts. In the few cases when night roost counts
deviated significantly from the sum of feeding
birds the latter were adjusted proportionally at
each feeding site to get a good match with the total
count at the night roost. For sites without counts a
certain day, linear inter- and extrapolations were
made and numbers were rounded off to multiples
of ten. In some cases information about changes
(or no changes) in numbers at counted sites were
used to estimate the most realistic number of birds
on a non-counted site. Systematic counts, counts
of individual feeding sites made by individual or-
nithologists and inter- and extrapolated values are
reported for each day in Appendix.

Depending on factors such as cloudiness and
disturbances, the swans, geese and cranes gen-
erally left the night roost between 4:00 and 5:00
(a.m.), and returned for the night at 20:30-22:00
(8.30-10.00 p.m.). An estimated mean night sleep
of eight hours and one hour of day-time roost re-
sulted in nine hours of “roosting” and 15 hours of
“feeding”. On the basis of these assumptions, the
feeding time at a certain feeding site was calcu-
lated by multiplying the mean number of birds per
day with 15 hours of feeding. The total feeding
time for a given site was obtained by a summation
of feeding time per day during the staging period.
Even if the absolute number of feeding hours is
not absolutely correct, the relative importance of
different feeding sites can easily be compared and
quantified.

Description of roosts and feeding sites

Roost at Viisterfjdrden

In the beginning of April the estuary bay Vister-
fjarden is covered by more than half a metre of ice,
often overlain by several decimetres of snow. De-
pending on weather conditions, the ice is getting
porous with scattered potholes, providing drink-
ing water for the geese and swans at earliest 15-25
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April. During the period 25 April-5 May, the ice
breaks up and larger areas of open water becomes
available for the roosting birds. The mean water
depth of the area used as roost is about 0.5 m and
the maximum depth is rarely greater than 1 m.
Because of the late snow and ice melt, potentially
important food supply provided by plants such as
Scirpus, Carex, Equisetum spp. are seldom avail-
able for grazing on land before the majority of the
geese have left for their breeding areas. However,
observations of feeding swans and geese in the
shallow water at the roost late in the staging period
suggest that they may feed on shoots of these and
related species under water.

Visterfjarden is the only roost in the area for
the Taiga Bean Goose and the Eurasian Crane
during spring staging. Young cranes spending
the summer in the Ume River delta plains (maxi-
mum numbers of 400) use several other roosts,
which are covered by snow during early spring.
Visterfjdrden is also the major roost for the Grey-
lag Goose, but in 2004 unusually high numbers
of this species followed Whooper Swans to their
major roost in Osterfjirden. Occasionally also
small groups of Taiga Bean Geese and Eurasian
Cranes may follow Whooper Swans to Oster-
fjarden. This may occur in the very beginning of
the spring staging period, but when the number of
Taiga Bean Geese increases, practically all birds
of this species use Visterfjiarden as day and night
roost throughout the rest of the spring staging pe-
riod. Vésterfjdrden has been used as the only ma-
jor roost by the Taiga Bean Geese as long as any
living ornithologist knows (back to at least 1930).
Taiga Bean Geese have never with certainty been
seen staying in flooded feeding fields at night,
even if they some evenings may fly to the night
roost when it is dark.

Roost at Osterfjirden

The roost is located east of the island Tuvan, where
the current of Ume River is as strongest and cre-
ates an ice-free area at a water depth of several
meters. Some years open water is available al-
ready in the first week of April. In spring 2004 this
was the major roost for the Whooper Swan, and
the Greylag Goose was split between this roost
and the roost in Visterfjarden. In the springs of
2001-2003, however, a majority of the Whooper
Swans and all Greylag Geese used Vésterfjarden
as their major roost. The reason for this could have
been thicker ice at Osterfjirden and lack of open
water when the Whooper Swans arrived, concen-



trating all four species of this study to the roost at
Visterfjarden.

Feeding site A — Skdret

Because of the low-lying position in the landscape,
the agricultural fields at site A (Figure 1) are part-
ly inundated during spring snow melt. This holds
mainly for the western part of the area where the
soil surface is positioned only a couple of decime-
tres above the average water surface level in the
Ume River estuary. Thus, high water levels in the
estuary due to strong southern winds and spring
flood have a profound effect on the ground-water
table at Skidret. During extensive flooding this
area may be used by up to several thousands of
dabbling ducks. Due to the rise of the land (ap-
proximately 0.8 cm every year), this area was a
wetland about 70 years ago, and before that it was
part of the bay Vésterfjarden. Aerial photographs
show that the whole area of 21 ha was cultivated in
1954. In spring 2004 the area was covered by stub-
ble fields after barley, except in SE where some
plots (in total approximately 75 by 75 m) with non-
harvested barley were left. The site is free from
disturbance from human activities and is the only
agricultural area of the Ume River delta having an
intact connection with the estuary without barri-
ers such as roads and other infrastructure.

Feeding site B — Degernds SE

The low-lying southwestern part of this area is an-
nually inundated to a similar extent as the west-
ern part of site A. During springs with a rapid
snowmelt, a pond of several hectares extension is
formed here. During spring 2004 the pond reached
an intermediate extension, in comparison with the
springs 2000—2003. The rest of the area is gener-
ally very moist throughout the staging period of
swans and geese. The area is used for agricultur-
al production of cereals and hay. In spring 2004
more than half of the area was covered with stub-
ble fields after barley (Figure 1). The area with the
pond in southwest was used as a hay field and the
rest of the area was ploughed. Sources of distur-
bance of the site are mainly traffic at the paved
road in the north and activities at houses along the
gravel road to the western part of the area.

Feeding site C — Stocke

In spring 2004, cut hay fields covered the southern
two thirds of the area, and the northern one third

was covered by mainly non-harvested hay mixed
with oats (Figure 1). There was a small plot of pas-
ture with grazing horses close to the fields in the
western part. The area close to the small stream
was partly flooded during the peak staging period
in spring 2004. The site is narrow in east-west di-
rection, but quite extensive in north-south direc-
tion. The disturbance is restricted to activities by
the farmer living west of the site. Forest edges and
a small ridge shelter the area from houses in the
village Stocke.

Feeding site D — Degernds N

Only occasionally, during springs with a rapid
snowmelt in short time, the fringes along the
stream Degernédsbacken are inundated at this
slightly higher positioned area. In the northern
part about half of the area was covered by stub-
ble fields after harvesting barley and the other half
was covered by ploughed fields (Figure 1). Closer
to the road in the south, hay fields were mixed with
ploughed fields. The fields in the area are situated
quite far away from gravel roads and houses along
these roads, and the human disturbance is consid-
ered low. The eastern part may be negatively im-
pacted by noise from Umea airport.

Feeding site E — Degernds W

This upland is almost never inundated. The area
was covered by mainly cut hay fields and autumn
sown cereal fields north of the paved road, and
ploughed fields south of the road (Figure 1). There
were some small plots of non-harvested hay fields
mixed with oats in the northern part of the area.
The area is quite large and except from distur-
bance from traffic on the paved road, and some
smaller gravel roads with occasional human activ-
ity, the absence of nearby houses results in a quite
small rate of disturbance from humans.

Feeding site F — Obsladan/T-vigen

This is a large area that is highly exposed to wind
and sunshine, and therefore its soils become bare
early in the staging period. Often there is an ex-
tensive flooding in the central part of the area,
along a major ditch, and up to several thousands
of dabbling ducks may use the area during early
spring. Often the wet fields cannot be ploughed
in autumn, and therefore stubble fields and/or hay
fields in general cover the low-lying terrain. This
was also the case in spring 2004 (Figure 1). The
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Table 1. Total feeding time (number of birds multiplied by 15 hours of estimated feeding time per day) at seven

sites at the Ume River Delta Plains.
Total fédosékstid pa sju fodosoksplatser i Umedeltat.

A. f fabalis  C. cygnus G. grus A. anser Total
“bigfour”
km* 1000 % 1000 % 1000 % 1000 % 1000 %
hours hours hours hours hours
Locality (ha®)
A Skiret (21) 09 916 32 473 33 352 31 82 12 182.3 30
B Degernis SE (46) 14 58.5 21 371 26 262 23 41 5.8 1259 21
C Stocke (7) 2.1 513 18 235 6 0 0 5.6 79 804 13
D Degernis N (8) 30 122 43 07 0.5 164 14 55 79 348 5.7
E Degernds W (16) 3.1 74 2.6 88 6.2 0.09 0.1 5.6 80 219 3.6
F Obsladan
/T-véagen (91) 48 477 17 12.6 8.8 36.2 31 221 32 118.5 20
G Robiacksdalen (4) 7.6 10.1 36 134 93 09 0.8 189 27 432 7.1
100 100 100 100 606.9 100

* Distance to night roost in Visterfjarden. Avstdnd till nattplatsen i Viisterfjdirden.
® Estimated area in ha utilised for feeding during spring staging 2004. Berdknad areal i hektar som nytt-

Jjades for fodosok under varrastningen 2004.

exposure to wind and sun restricts the flooding
generally to a very short period of time and in the
second half of the staging period the land is gener-
ally quite dry. The site is the by far largest open
area without major roads in the whole Ume River
delta plains, and except for farming activities the
rate of disturbance from humans is low.

Feeding site G — Robdcksdalen

This upland area situated north of the E4 highway
is the first to show snow-free patches in spring,
but it is never inundated. Because the area is large
and highly exposed to wind and sun it dries up
early. In spring 2004 cut hay fields and ploughed
fields highly predominated, with only a couple of
small stubble fields close to the village of Roback
(Figure 1). Apart for the high noise level from the
highway, the major source of disturbance is riding
and hiking people along the gravel roads.

Results

In Table 1 numbers of total feeding hours for the
four studied bird species are reported for the seven
most important feeding sites (A—G). The loca-
tions of feeding sites are illustrated in Figure 2.
The most important site for the Taiga Bean Goose
(32% of total feeding time), the Whooper Swan
(33%) and the Eurasian Crane (31%) was Skéret
(site A). For Greylag Goose the site F (Obsladan/
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T-vdgen) was most important (32% of total feed-
ing time).

Taiga Bean Goose

The total number of spring staging Taiga Bean
Geese in spring 2004 was quite similar to the
springs of 2002-2003, and a conservative esti-
mate suggests that at least 2500 individuals used
the area in 2004 (Skyllberg et al., unpublished
material). The Taiga Bean Goose showed a strong
preference for feeding sites A, B, C and F (Table
1). In Figure 2, these numbers of feeding hours at
different sites are illustrated.

During the first week of staging, a maximum of
115 Taiga Bean Geese were feeding at site G. The
geese utilize this area since it gets snow free early,
but later, when bare ground is visible at sites A,
B and F, they abandon site G. As can be seen in
the Appendix (Table A), locality F was the most
important feeding site on 17-18 April, but num-
bers dropped quite dramatically during the period
21-24 April. This pattern, with larger number
of Taiga Bean Geese at the major northern feed-
ing site (F) in the first half of the staging period,
followed by a concentration to the southern sites
(A and B) when the spring proceeds, is more or
less pronounced every year. The reason is that the
snow melts first at the northern, more open and ex-
posed feeding sites. Flooded areas appear at site F
when the snow cover is still quite deep at fields of



Talga Bean Goose hours
[ 7400
I 1ooes
| B
- oo
| BRS
| ESE
s
@ night roost

Figure 2. Roosts in the Ume River Delta: Visterfjirden (I) and Osterfjirden (1), and feeding sites (A—G) in the plains used
by Taiga Bean Goose, Whooper Swan, Greylag Goose, and Eurasian Crane during spring staging in 2004.

Nattplatser i Umedeltat, Viisterfjdrden (I) och Osterfjirden (1) samt fodosiksplatser (A—G) for taigasidgds, sangsvan,
gragds och trana inom det angrdinsande sldttlandet.
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Figure 3. Relative importance of the different sites A-G
for feeding Taiga Bean Goose. A = Skiret, B = Degernis
SE, C = Stocke, D = N. Degerbicken, E = Degernds W, F =
Obsladan/T-vdgen, and G = Robicksdalen.

De olika fodosdksplatsernas (A—G) relativa betydelse for
taigasddgas. A = Skdret, B = Degernds SE, C = Stocke, D
= Degernds N, E = Degernds W, F = Obsladan/T-viigen,
and G = Rébdcksdalen.
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Figure 5. Relative importance of the different sites A—G
(explained in Figure 3) for feeding Eurasian Crane.

De olika fédosoksplatsernas (A—G; forklarade i Figur 3)
relativa betydelse for trana.
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Figure 4. Relative importance of the different sites A—G
(explained in Figure 3) for feeding Whooper Swan.

De olika fédosdoksplatsernas (A—G; forklarade i Figur 3)
relativa betydelse for sangsvan.

sites A and B which are shadowed by forest edges.
Also site E could be frequently used early in the
staging period in some years. After some time the
frost in the soil disappears at the northern sites and
the sun and wind dries up the ground, making the
sites less attractive, especially for the Taiga Bean
Goose and the Whooper Swan. These two species
therefore concentrate their foraging to the south-
ern parts, where the late snow melt keeps parts of
the fields moist and partly flooded a longer period
of time. Despite this general pattern, it should be
noted that localities A and B hold a significant
portion of Taiga Been Geese throughout the whole
staging period (c.f. Appendix, Table A).

At site B the geese utilized the stubble fields
with a marked concentration to the southwest part
which is quite inundated. This part of feeding site
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Figure 6. Relative importance of the different sites A—G
(explained in Figure 3) for feeding Greylag Goose.

De olika fodosoksplatsernas (A-G, forklarade i Figur 3)
relativa betydelse for gragds.

B is quite remotely situated and sheltered from
possible sources of disturbance (roads and hous-
es). Note that the stubble fields in the northern part
of site B, which was situated within 200 m from
the paved road, were not utilized by any of the four
species. At site C the number of Taiga Bean Geese
(as well as of Whooper Swans) was greater than
normal in 2004. The reason for this was probably
local hydrological variations, resulting in more ex-
tensive flooding than normal. Part of the area in
addition had non-harvested hay mixed with oats
that might have been attractive for the birds. The
geese were, however, mostly seen on the inundat-
ed parts of the cut grassland (cf. Figure 1 and 2).
The relative importance of the different sites for
the Taiga Bean Goose is illustrated in Figure 3.



Whooper Swan

The choice of feeding sites of the Whooper Swan
followed a similar pattern as the one for the Taiga
Bean Goose, but with an even more pronounced
concentration to the southern part of the plains. At
the feeding sites A, B and C, 75% of all “Swan
hours” were encountered (Table 1). The relative
importance of the different sites for Whooper
Swans is illustrated in Figure 4.

FEurasian Crane

The Eurasian Crane mainly utilised two parts
of the plains: sites A+B and site F. The Eurasian
Crane is easily disturbed by man and therefore
chose large, open fields like sites F and B, or in-
termediately sized fields surrounded by sheltering
trees/forests, like site A and site D. Interesting to
note is that site C did not attract any cranes at all,
except for a pair of local breeders. This field likely
was too small for the cranes, thus making them
feel insecure when feeding. The sensitivity of
Eurasian Cranes for disturbance by roads and hu-
man activities is clearly seen by the low number of
feeding time at sites E and G. The relative impor-
tance of the different sites for the Eurasian Crane
is illustrated in Figure 5.

Greylag Goose

The Greylag Goose had very different preferences
when it comes to foraging in the Ume River delta
plains, as compared to the other three species. The
Greylag Goose is the only species of the “big four”
that is concentrated to the northern part of the area
throughout the staging period. It apparently prefers
to feed on relatively dryer land, preferentially with
cut hay fields. Furthermore, the Greylag Goose is
not so easily disturbed by human activities and
may use fields closer to houses and roads. These
demands and tolerances made sites F and G most
attractive for the Grey-lag Goose (Figure 6).

Discussion
Comparison with previous springs

The high concentration of the Taiga Bean Goose
at feeding sites A and B, as well as at the roost
Visterfjarden, was even more pronounced in the
three preceding years 2001-2003 (Skyllberg &
Hansson 2001; Hansson & Skyllberg 2002; Sky-
llberg et al. 2003; Skyllberg & Hansson 2004).
Even if systematic daily counts of feeding birds

were not conducted on a regular basis 2001-2003,
complete counts were conducted each year during
the peak migration (Table 2), as well as regular
counts at the night roost.

The unusually warm spring in 2002 dried up the
northern and central parts of the plains quickly.
Because of that almost no Taiga Bean Geese were
using the northern feeding sites during the peak
of the staging period (Table 2). As a matter of
fact, the latest observation of foraging Taiga Bean
Geese at site F was seven individuals as early as
on 20 April in spring 2002. In 2003, the staging
period was later and extended longer than in 2004,
due to variable and cold weather, and 1020 Taiga
Bean Geese were counted at the night roost as late
as on 2 May (Skyllberg et al. 2003). In the begin-
ning of the staging period the geese were spread
out and 238 were counted at site F on 17 April,
500 at site E on 18 April, and 204 at site D on 18
April. After that date, however, almost all Taiga
Bean Geese were concentrated to feeding sites A

Table 2. Maximum day-counts of Taiga Bean Goose
Anser f. fabalis in the Ume River Delta Plains during
the peak migration in spring 2001-2003. Percentage
of individuals using sites A, B, and the roost at Vis-
terfjirden is given in parenthesis.

Dagsmaximum av taigasddgdss i Umedeltat under
strdcktoppen vararna 2001-2003. Procent individer
som nyttjade fodosékslokalerna A, B och nattplatsen
i Visterfjdrden anges inom parentes.

April 28  April 23 April 26

2001° 2002° 2003¢

Visterfjarden roost 30 930 823
A Skiret 360 675 303
B Degernés SE 272 310 118
C Stocke 110 ? ?
D Degernds N 68 0 0
E Degernds W 360 0 0
F Obsladan /T-vagen 195 0 26
G Robicksdalen 0 0 0
Total 1395 (47) 1915 (100) 1270 (98)

* Inventory by the regional ornithological society
VOF 6:30-8:00 local time. Inventering utford av
Visterbottens Ornitologiska Férening 6:30—8:30
lokal tid.

® Inventory by 3—4 persons 11:00-13:00 local time.
Inventering utférd av 3—4 personer 11:00—13:00 lo-
kal tid.

¢ Inventory by the regional ornithological society
VOF 6:30-8:00 local time. Inventering utférd av
Visterbottens Ornitologiska Foérening 6:30—8:30
lokal tid.
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and B, and to the roost at Visterfjarden. Thus, the
pattern reflected by the count at peak migration
during 2003 (26 April) was quite representative
for two thirds of the staging period. In 2001 the
weather was colder and the Taiga Bean Goose uti-
lised a larger area of the plains also during peak
migration. Note especially that site E was used in
2001 to a larger extent than the other years, due
to moister conditions (late snow melt and several
days with rain) and presence of more stubble fields
in that area.

Another major difference in the geographical
distribution of the Taiga Bean Goose between
2004 and previous springs was the more intensive
use of the roost in Visterfjarden during daytime
in 2001-2003 (Table 2). During spring 2004, the
roost at Visterfjarden was covered with ice (with-
out potholes) and cold snow during most of the
staging period, and Taiga Bean Geese were only
occasionally seen at the roost during daytime.
Only in the very end of the staging period, when
maximum 500 birds were left, Visterfjairden was
used for longer stays during daytime. This was
quite different from springs in the period 2001—
2003, when large numbers of Taiga Bean Geese
were seen roosting and drinking at Visterfjarden
several times a day during peak migration (Skyll-
berg & Hansson 2001; Hansson & Skyllberg 2002,
Skyllberg et al. 2003).

Selection of feeding crops by the Taiga Bean
Goose

Results from spring 2004 suggest that the Taiga
Bean Goose prefers stubble fields during its
springtime roost in the Ume River Delta, but also
non-harvested, partly flooded fields of barley and
hay mixed with oats attracted the Taiga Bean
Goose. At feeding site A, a small plot (approxi-
mately 75 by 75 m in size) with non-harvested bar-
ley was left. This plot was the first to be exposed
during spring (snow melting was enhanced by the
standing straws), and there was a concentration
of mainly Whooper Swans and Eurasian Cranes
to the spot initially. However, when the snow dis-
appeared from the rest of the feeding site A, no
difference in feeding intensity could be observed
between the area with non-harvested barley and
ordinary stubble fields.

Even if the Taiga Bean Goose seems to prefer
stubble fields and non-harvested fields, the com-
position of the actual food intake at the fields is
still uncertain. Very little is known about the food
demand of Taiga Bean Goose prior to the breed-
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ing period (Pirkola & Kalinainen 1984). In a study
from lake Takern, Sweden, stubble fields (27%),
fields with autumn sown cereals (35%) and fields
with wheat that had not been harvested (36%) were
the most frequently used feeding habitats in spring
(Nilsson & Persson 1984). At lake Osten, southern
Sweden, stubble fields (10% one year 57% the fol-
lowing year), fields with non-harvested oats (44%
and 0%), autumn sown cereals (22% and 16%),
and grassland (8% and 24%) were the most com-
monly used habitats in spring. Based on these
results, Nilsson & Persson (1984) concluded that
the Taiga Bean Goose seems to adapt to the feed-
ing habitats available, even if the food itself has
not been identified. Furthermore, the big variation
(seasonal and spatial) in types of sites available for
the geese, in the material from Nilsson & Persson
(1984), makes generalisations very difficult. Also,
more recent studies at wintering sites confirm that
the Taiga Bean Goose is very adaptive and may
feed on different crops depending on what is avail-
able (Nilsson & Persson 2000). However, these
results cannot easily be extrapolated to northern
spring staging sites since the food requirement for
the geese may be very different in the crucial pe-
riod prior to breeding.

Distance between feeding sites and roost of the
Taiga Bean Goose

Given that stubble fields were quite evenly spread
all over the cultivated part of the Ume River delta
plains in 2004 (Figure 1), the significant (r>=0.42,
p<0.05), negative relationship obtained between
the distance of feeding site to roost and the total
number of feeding time (Figure 7) reflects other
needs or demands of the Taiga Bean Goose. On
the basis of the results from 2004, as well as of
observations in 2001-2003, we hypothesize that
these needs are:

1) a minimum distance between feeding sites and
the night roost

2) a minimum of disturbance by man

3) a certain degree of moisture or flooding at
feeding sites

All three properties are very well expressed at
Skiret (feeding site A). Also sites B and C are situ-
ated quite closely to the roost, both sites are quite
undisturbed, and parts of the fields at both sites
were inundated in 2004. Based on subjective, vis-
ual observations, the inundation should not neces-
sarily create large flooded areas. Better is a patchy,
mosaic structure with small areas or pools of open
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Figure 7. Relationship between total feeding time for Taiga
Bean Goose and distance to the roost in Visterfjirden.
Samband mellan total fodosokstid for taigasddgds och av-
stand till nattplatsen i Viisterfjdrden.

water mixed with moist and dryer parts on the
stubble fields. Likely, the lack of inundated, moist
soils was the main reason for only small numbers
of Taiga Bean Geese using feeding site D, despite
its large area of stubble fields (Figure 1). Another
factor at site D may be noise impact from Umed
airport. Apart from temporary inundation, the
large size, with a good overlook, likely makes site
F advantageous from a disturbance point of view.
The fact that this feeding site is abandoned when it
dries up clearly indicates that the distance and/or
the wetness are crucial factors. Maybe the absence
of feeding Taiga Bean Geese in the area south-west
of feeding site E and west of lake Stocksjon is the
best indication for the distance to the roost being a
critical factor. In both these areas there are many
stubble fields with varying moisture. Perhaps the
fields west of lake Stocksjon are too small for spe-
cies sensitive for disturbance such as the Taiga
Bean Goose, and surrounded by to many houses?
It should be noted that the utilized site at great-
est distance from Visterfjirden (feeding site G)
is located 8 km away from the night roost. Again,
this site is only used when there are few other sites
available due to snow cover.

The importance for the geese to minimize
the distance between feeding site and roost has
been verified in several studies. In the Vomb-
sjon-Krankesjon wintering areas in Skéne, south
Sweden, Nilsson & Persson (1984) found that the
Taiga Bean Geese not only adjusted the feeding
according to availability of food supply, but also
selected feeding areas depending on the distance
to the night roost. On average the distance was
shortest in spring and longest in winter. In May,

the mean distance was 2.5 km, in April 3.2 km,
and in January—February 7.4-10.6 km. Out of
20 areas in southern Sweden with wintering and
spring staging Taiga Bean Goose, all except one
had major feeding grounds within 2 km from the
roost. Eight areas showed a maximum distance of
4 km between roost and feeding grounds, and only
eight areas showed a distance to the most remotely
situated field of 8—10 km. No area had an identi-
fied feeding site situated more than 10 km away
from the roost. In a recent study from lake Tak-
ern, conducted during spring staging in 2003 and
2004, the distance between the lake and the feed-
ing site for Taiga Bean Geese was maximum 3 km
for 15 out of 17 feeding sites. The remaining two
feeding sites were situated 3.5 and 6 km from the
lake (Anon. 2004). The distance was on average
slightly longer in autumn. Based on these data, it
can be concluded that the distances between the
roost and feeding areas is a key factor for the se-
lection of roost/feeding areas. One obvious reason
for this is that the loss of time for feeding is small-
er the shorter the distance the birds need to cover
between roost and feeding areas. Furthermore,
longer flights cost energy. This holds both for
flights caused by disturbances and flights caused
by needs (for water and rest).

As stressed by Mooij (1993), the night roost is
probably the single most important factor for the
geese in a staging and wintering area. Based on
the very strong link between roost and neighbour-
ing feeding sites Mooij states: “Any kind of human
disturbance at the night roost can chase the geese
away for weeks. Because there are very few sites
suitable for roosting geese, disturbing the goose
roost means that a whole area will be deserted
by the geese. Several complexes have only one
roost. Every kind of human activity must be fore-
stalled”. Based on these experiences, it is obvious
that proper management of the roost site at Vister-
fjarden and the frequently used feeding sites close
to the roost is of utmost importance for the Taiga
Bean Goose in the Ume River delta plains, as well
as for maintenance of the population.

Disturbance and local movements

In this study, movements of the birds during the
day were not considered. Of course, giving each
feeding site one number of feeding birds each day
is a simplification of a more complicated pattern.
Even if birds were observed to move during day-
time, mainly because of disturbances, the number
of birds using a certain feeding site over time was
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quite stable, as reflected by counts made several
times during a day, or subsequent days. After
strong disturbance, Taiga Bean Geese and Eura-
sian Cranes most often fly to the roost and stay
there for a period of time (often 20—-30 minutes),
and then return to the feeding site again. Thus, the
birds most often return to the same feeding site
after disturbance, a pattern also seen for Taiga
and Tundra Bean Geese in the Lower Rhine area
(based on studies of 2 million geese in 800 flights;
Mooij 1993). A similar pattern has been observed
for Brent Geese feeding on pasture (Riddington et
al. 1996). Whooper Swans and Greylag Geese are
not as easily disturbed as the other two species,
and movements among or within feeding sites,
especially for the Whooper swans, are therefore
often only for short distances. Thus, based on sev-
eral years of experience from our area, we believe
that even if data on the diurnal variation had been
incorporated and used to determine an integrated
number for each feeding site each day, the results
of the relative importance of the different feeding
sites would not have changed significantly.

The distribution pattern of the Taiga Bean
Goose in the Ume River delta plains may be inter-
preted in terms of minimizing the distance to the
roost and maximizing the distance to the nearest
source of disturbance. In the Lower Rhine valley,
the White-fronted Goose Anser albifrons and the
Bean Goose actively select feeding sites situated
as far away as possible from disturbances such as
regularly used roads and buildings (Mooij 1993),
with a threshold at approximately 800—900 m. At
the Ume River delta plains this distance is fulfilled
at site A and F, and largely at site B, C and D. The
distance to nearby houses is only approximately
600 m at site C, but forest edges in between may
function as a shelter. An inspection of the map in
Figure 1 reveals that there are very few fields with
a distance of 500 m and more from regularly used
roads and houses that are not already utilised by
the geese in the Ume River delta plains. If also the
need for the geese to minimize the flight distance
is taken into consideration, the demand for proper
management and protection of the area from new
sources of disturbance is obvious.

Conclusions

On the basis of the results from 2004, as well as
from observations in 2001-2003, we conclude that
the Taiga Bean Goose choose stubble fields, non-
harvested fields, and occasionally cut hay fields
that are: (1) located at a minimum distance from
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the roost, (2) have a certain degree of moisture (in-
undation), and, most importantly, (3) is affected
by a minimum of human disturbance. Based on
the detailed inventory in spring 2004, as well as
on experiences from previous years, we conclude
that sites A and B for many reasons are the most
important localities for the Taiga Bean Goose and
the Whooper Swan in the NATURA 2000 site
Ume River Delta and Plains. For the Eurasian
Crane sites A, B and F are of equal importance,
and for the Greylag Goose, site F is the single
most important feeding area. A recommendation
of the cultivation activities in the Ume River Delta
plains should be directed towards maintenance of
sufficient availability of stubble fields in these lo-
calities, and that no action is taken to improve the
drainage. On the opposite, it would be very benefi-
cial for wetland birds if the drainage is temporar-
ily restricted during spring staging. The limited
number of non-disturbed feeding sites requires
that no additional sources of disturbance should
be allowed in the NATURA 2000 site.
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Sammanfattning

Béde den skandinaviska populationen och vérlds-
populationen av taigasddgas Anser f. fabalis har
under de senaste 50 aren visat en vikande trend
(Nilsson m fl. 1999), dven om kunskapen om stor-
leken pa den skandinaviska populationen begrian-
sar sig till kvalificerade gissningar. Under ca tre
veckor i april och maj hyser Natura 2000-omradet
Umeilvens delta och slitter regelbundet ca 65%
av de taigasddgdss som under varstriacket rastar i
norra Norrlands kustland (Skyllberg m.fl. 2003).
Kunskapen om de krav som taigasddgésen stiller
pa de rastplatser som nyttjas under vérstricket,
speciellt pa nordliga latituder, &r mycket knapp. Det
géller bade fodokrav, krav pé nattplats samt stor-
ningskdnslighet. Studier av spetsbergsgas Anser
brachyrhynchus och sndgés Anser caerulescens
atlanticus under varperioden innan hickningen
har visat att god tillgang pa foda och ostdrda rast-
betingelser dr avgorande for hickningsframgéing-
en (t.ex. Gauthier m.fl. 1992, Madsen 1995). Mooij
(1993) har dessutom poidngterat betydelsen av att
nattplatsen ar ostérd samt nirheten mellan rast-
plats och goda och fodosdkslokaler. Studier i dver-
vintringsomraden i1 s6dra Sverige och i Rhendalen
visar att avstandet mellan nattplatsen och huvud-
sakliga betesfilt vanligen understiger 4 km.

I syfte att oka kunskapen om taigasddgasens
krav och behov under den kritiska vérrastnings-
perioden, kartlades taigasddgdssens val av betes-
falt i Umedeltats sldttomrade under 2004. Som
jamforelse studerades dven gragiss Anser anser,
sangsvan Cygnus cygnus och trana Grus grus. De
fyra arterna rdknades systematiskt pd samtliga
kidnda fodosokslokaler vid fem tillfdllen. Dagar
ddremellan insamlades data fran fodosokslokaler
pa ett mer osystematiskt vis; dessutom nyttjades
kontrollerade uppgifter rapporterade till Svalan.
Dagar utan noterat antal pa en specifik lokal an-
gavs ett virde genom linjér intra- eller extrapole-
ring. Samtliga data redovisas i Appendix. Antalet
individer multiplicerades med 15 timmar av f6-
dosdk per dag vilket resulterade i en totalsumma
per fodosokslokal och art (Tabell 1). Upptradan-
det av fodosdkande giss, svanar och tranor pa de
sju identifierade fodosokslokalerna inom omradet
analyserades i relation till typ av markanvdndning
och groda (Figur 1), avstand till nattplatsen, mark-
fuktighet samt stérningsbild.

Taigasddgédsen visade en hog preferens for tre
omraden (lokal A, B och C) som alla dr lokalisera-
de inom 2 km fran artens enda nattrastplats i om-
radet (Visterfjarden). Den bista fodosokslokalen
(lokal A — Skairet) stod for 32%, lokal B stod for
21% och lokal C for 18% av den totala f6dosoks-
tiden i sldattomradet (Tabell 1, Figur 2 och Figur
3). Samtliga tre lokaler var fuktiga med inslag
av mindre dversvimmade omrdden lings diken
och vattendrag. Félten inom lokal A och B domi-
nerades av stubbdkrar efter korn, medan lokal C
bestod i huvudsak av skdrdad vall samt inslag av
oskordad vall med inblandad havre. Utover dessa
tre omrdden nyttjades de storsta sammanhédngan-
de félten i Umedeltats sldttomrade (lokal F), vilka
i hog grad ticktes av stubbdkrar efter korn. Aven
detta omrade 6versvimmas regelbundet i borjan
av rastperioden. Omrédets Oppna karaktdr gor
dock att marken snabbt torkar ut, vilket gor falten
mindre attraktiva for taigasddgissen. Generellt
utnyttjar taigasiddgasen de nordliga betesfilten
(G och F) tidigt under rastperioden, medan en allt
storre koncentration sker till de sddra betesfélten
efter hand (A, B och C). Detta monster foljer i
stort sndosmaéltningens forlopp i omrédet.

Sangsvanen visade ett liknande monster som
taigasddgasen, men tyngdpunkten till lokalerna
A, B och C var dnnu mer markant med 75% av den
totala fodosokstiden (Figur 4). Tranan nyttjade i
princip tva delomraden av sldttomradet: lokalerna
A+B samt lokal F (Figur 5). Troligen viljer tranan
betesfilt i hog grad utifran dess storningskanslig-
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het. Filten inom omrade A+B dr avsides beldgna
eller avskdrmade fran vigar och hus, dessutom ar
félten ganska stora och faror upptécks latt. Lokal
F ér det storsta sammanhingande omrdden med
félt, dar stora flockar av tranor kan kdnna sig tryg-
ga. Gragédsen uppvisade ett monster som avvek
fran de tre andra arternas. Aven om grigiss sigs
i utkanten av siddgéasflockar hér och var, foredrog
arten de nordliga betesfélten, och da foretradesvis
slagen vall (Figur 6). Denna art dr mindre stor-
ningskénslig och visar en preferens for vall dar
grés dr den viktigaste fodan.

En jimforelse med vararna 2001-2003, da orga-
niserade rikningar gjordes i Visterbottens ornito-
logiska forenings regi vid négra tillfdllen bekraf-
tar taigasddgdsens preferens for betesfdlt inom
omrade A och B. Faktum ér att vid de rdkningar
som utfordes under kulminationen av varrastning-
en 2001, 2002 och 2003 uppeholl sig 47%, 100%
respektive 98% av taigasddgdssen inom omréade
A, B och pa rastplatsen i Visterfjarden (Tabell
2). En skillnad mot varen 2004 var att rastplat-
sen i Visterfjarden utnyttjades mer dagtid under
vararna 2001-2003, troligen beroende pa att isen
spruckit upp i fler vakar dessa ar da gdssen rastade
lite senare i april.
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Taigasddgdsens totala fodosokstid per fo-
dosdkslokal visar en signifikant (p<0.05), negativ
korrelation med avstandet till nattplatsen i Vis-
terfjdrden (Figur 7). Eftersom det fanns gott om
stubbfilt med varierande fuktighet i hela sldttom-
radet indikerar sambandet att andra omstandighe-
ter dn fodovalet var avgorande for val av betes-
falt. Analys av de faktorer som Overensstimmer
eller skiljer sig mellan lokaler som nyttjas och inte
nyttjas utmynnar i hypotesen att taigasddgasen:
(1) minimerar avstandet till nattplatsen, (2) kréver
viss grad av fuktighet pé betesfélten, samt (3) vil-
jer filt med minimal storning.

Vi rekommenderar att skdtseln av Natura 2000-
omréadet inriktas mot att bibehélla en tillracklig
andel stubbdkrar (d.v.s. undvika hostpljning),
speciellt for de fodosokslokaler som ligger nér-
mast nattplatsen, samt att ytterligare drénering
av omrddet forhindras. Tvirtom borde atgdrder
som begridnsar avrinningen under varrastnings-
perioden ekonomiskt stimuleras. Det redan idag
begrinsade antalet betesfilt som dr ostorda fran
végar och hus maste bibehallas och var beddm-
ning dr att nya storningskillor inte kan accepteras
i Natura 2000-omradet om taigasddgéasen skall
kunna vidmakthélla sin status i omradet
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