
INTRODUCTION

It is generally accepted that performance before
breeding plays an important role in the reproduc-
tive cycle of arctic-breeding birds (Ryder 1970,

Klaassen 2003). Nevertheless, relatively little is
known about the last step between spring staging
and breeding, the pre-breeding period (Ganter &
Cooke 1996, Tombre et al. 1996, Klaassen et al.
2001). During this period, the geese may face a
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trade-off between the advantage of being early
and the need to gather enough body stores, since
both, the timing of nest initiation and the amount
of body reserves before egg-laying, play an impor-
tant role for the reproductive success (Ankney &
MacInnes 1978, Ebbinge et al. 1982, Prop & de
Vries 1993, Ebbinge & Spaans 1995, Dalhaug et al.
1996). Several goose species feed intensively
before nest initiation (Fox & Madsen 1981, Fox &
Ridgill 1985, Gauthier & Tardif 1991, Bromley &
Jarvis 1993, Fox & Bergersen 2005) and it has
been suggested that daily energy requirements
during the pre-breeding period may be covered
mainly by food from the local area, rather than
from body stores brought along (Bromley & Jarvis
1993, Ganter & Cooke 1996). However, at the
time the geese arrive in the Arctic the ground is
often still snow covered and food availability is
low (Prop & de Vries 1993, Dalhaug et al. 1996). 

This study investigates the timing of migration
in relation to the dynamics of body condition dur-
ing pre-breeding for individual Barnacle Geese
Branta leucopsis in Svalbard. Barnacle Geese arrive
at the archipelago already from mid-May onwards.
Before moving to the breeding sites, the birds
spend some time at pre-breeding areas along the
west coast of Svalbard (Mehlum 1998). Only a few
High-arctic pre-breeding areas are known and
knowledge about their role in the annual cycle of
the geese is limited (but see Ganter & Cooke
1996). These areas are usually located on south-
facing slopes and, thus, characterised by earlier
snow melt compared to the breeding sites (Prop &
de Vries 1993). Consequently, plant phenology is
advanced and feeding in those areas may provide
an opportunity to refill body stores before arriving
at the breeding sites. The geese might in addition
be able to predict snow conditions at the breeding
sites and time their departure from the pre-breed-
ing areas accordingly.

The ‘green wave hypothesis’ explains the tim-
ing of migration between staging areas with the
timing of emergence of high quality food after
snow melt (Owen 1980, van der Graaf et al.
2006). As spring commences, ‘a green wave’ fol-
lows the snow melt and moves northwards (Drent

et al. 1979, Owen 1980, van der Graaf et al.
2006). By following this green wave, geese benefit
from high quality food that enables them to accu-
mulate fat stores at high rates. The hypothesis pre-
dicts that a goose should leave an area when feed-
ing conditions deteriorate and move to a staging
area further north where higher fat deposition
rates can be achieved. However, it still remains to
be shown, whether the green wave hypothesis can
be applied for the step between southern staging
areas and the high-Arctic. If so, the geese would
arrive at the pre-breeding areas at a time when the
local feeding conditions enable them to achieve
higher fat deposition rates than further south at
that date.

The following questions will be addressed in
this paper. (1) How important are specific pre-
breeding areas for the Svalbard Barnacle Goose
population? (2) What are the fat deposition rates
for individual geese and how do they compare to
those in southern staging areas? (3) What are the
individual migratory decisions at, and prior to
arrival at the pre-breeding area? Data on timing of
migration and body condition, estimated as
abdominal profiles, for individual Barnacle Geese
were collected during two consecutive spring sea-
sons.

MATERIAL AND METHODS

Study area
The study was conducted on the southwest-facing
slopes of the mountain Ingeborgfjellet, Vårsol-
bukta, on the west coast of Spitsbergen, Svalbard
(77°45'N, 14°24'E) in 2003 and 2004 (Figs 1 and 2).
High up in the mountain, the cliffs are covered by
large colonies of Little Auks Alle alle (>200 000
pairs), Brünnich’s Guillemots Uria lomvia
(>100 000 pairs) and Kittiwakes Rissa tridactyla
(>500 pairs; Pedersen et al. 2000). The apparently
high input of marine nutrients into the terrestrial
system by these seabirds and the relatively early
snow melt due to its aspect make Vårsolbukta pre-
sumably to an attractive pre-breeding area for
geese. All three goose species breeding on Svalbard,
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Barnacle Geese, Pink-footed Geese Anser brachy-
rhynchus, and Light-bellied Brent Geese Branta
bernicla hrota, use the area during early spring
(Lagerborg & Varpe 1999, Wrånes 2001). The
majority of the geese in Vårsolbukta feed in wet
habitats, where the main vegetation type is domi-
nated by the moss Calliergon richardsonii, grasses,
like Tundra Grass Dupontia fisheri and Arctic
Marsh grass Arctophila fulva, and the dicotyledo-
nous Tundra Buttercup Ranunculus hyperboreus.
During the pre-breeding period, grasses and forbs
are still very scarce, thus the main food source for
the geese is Calliergon (unpubl. data). During
spring and summer the area is also heavily grazed
by the Svalbard Reindeer Rangifer tarandus
platyrhynchus.

Study species
Almost the entire Barnacle Goose population
breeding on Svalbard winters at the Solway Firth,
UK. The population reached critical low numbers
in the 1950s, but after full protection, numbers
increased (Owen 1980) and are now stabilizing at
about 27 000 birds (Trinder et al. 2005). During
spring the geese leave the Solway Firth from mid-
April onwards and migrate via staging areas off
the Norwegian coast to Svalbard, where they
arrive from mid-May onwards (Owen & Black
1999 and references therein, Fig. 2). About 10% of
all birds in the population are marked with Darvic
colour rings with alpha-numeric codes that can be
read by telescope up to 250 m distance. Estimates
of the total number of rings in the population are
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Figure 1. Vårsolbukta, a pre-breeding area for geese on the west coast of Spitsbergen, Svalbard. Most geese feed on the
lower slopes of the mountain Ingeborgfjellet (photo C. Hübner).



1956 and 2065 rings in 2003 and 2004, respec-
tively (J. Prop, pers. comm.).

Temperatures, snow melt and vegetation
phenology
To monitor environmental conditions like tempera-
ture, snow melt and vegetation phenology, an
80x80 m square was defined in the wet habitat.
Two temperature loggers (Gemini TinytagPlus)
were randomly placed on the moss surface and
their hourly measurements were used to calculate
the daily mean temperature. Snow cover was
assessed from daily digital photos, using the range
filter plug-in in Adobe Photoshop Elements 2.0.
Weekly digital photos of randomly located plots
(50x50 cm2, three in 2003 and two in 2004) were
analysed to estimate food availability for geese. A

point quadrat method (Goodall 1952, Stampfli
1991) with 81 points was adapted to the computer
screen and only points hitting vegetation were
included in the analyses. Three categories were
distinguished: green parts of grasses, forbs and
other plant material (dead grass material, mosses,
and lichens). When snow disappears, green moss
emerges and covers almost the entire ground layer.
Therefore, it was assumed that moss as a food
source was only limited by snow cover.

Goose staging
Each year, geese were counted daily from 5 May
until 10 June. The counting area covered a range
of approximately 4.5 km2 and included the major-
ity of places used by the staging geese. During a
count the area was divided in 2 sub-areas and
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2. Helgeland

3. Vårsolbukta
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Nordenskiöld-
        kysten

Vårsolbukta

Figure 2. Flyway of the Barnacle
Goose population breeding on western
Spitsbergen, Svalbard: 1. Solway Firth,
UK: the main wintering area; 2. Helge-
land, Norway: the main staging area
during spring migration; 3. Vårsol-
bukta, Svalbard: a pre-breeding area.
Inset: Spitsbergen with Kongsfjorden
and Nordenskiöldkysten, two of the
breeding sites on the west coast.



counted simultaneously by two observers. Flight
activity of staging geese was low and the risk of
counting individual geese twice was negligible.
The counts lasted for 0.5–1.5 h, depending on the
numbers of geese and weather conditions, and
always took place between 10:00–15:00 hrs. At
least once per day, the area was searched for
ringed geese and whenever possible the ring was
identified. The risk that a ring was overlooked for
more than one day was relatively small, i.e. 75%
of all consecutive sightings of individual rings
were made the next day or the day thereafter. The
sex of ringed birds was determined in the field
with help of behaviour and size of the birds and
later confirmed by data from the winter area (L.
Griffin, pers. comm.) and from catches during the
moulting period (M.J.J.E. Loonen, pers. comm.).
Arrival and departure dates for individual geese
were defined as the date of first (datearr) and last
ring sighting (datedep), respectively. Length of stay,
i.e. the staging period for individual geese, was
calculated by datedep – datearr + 1. For pairs, only
one set of data was used for calculating length of
stay, arrival and departure dates as paired geese
generally migrate together (pers. obs.).

Abdominal profiles
Scoring of abdominal profiles (AP) as a method to
estimate the amount of body fat stores in geese is
a well-accepted alternative to catching and other
intrusive techniques (Owen 1981, Boyd et al.
1998, Zillich & Black 2003). The shape of the
abdomen is matched against a set of standard APs
ranging from 1–7 (Black et al. 1991). In several
goose species a close linear relationship between
AP and body condition has been found (Fox et al.
1998, Fox 2003, Zillich & Black 2003, Madsen &
Klaassen 2006). This relationship was assumed to
apply also for the Barnacle Goose and thus AP
scores were used as continuous data. A modified
version of the AP-drawings from Owen (1981) was
used in the field to score APs of ringed birds. To
calibrate observations between years and obser-
vers, digital photos taken of geese in feeding posi-
tion were frequently discussed by the observers
prior to and during the field seasons. APs were

registered when the bird was standing in a lateral,
head-down posture. AP at arrival (AParr) and
departure (APdep) was defined as the AP at first
and last sighting of the ringed bird, respectively.
For individuals observed for several days, changes
in fat stores were calculated as the difference in AP
score between first and last sighting. Individual fat
deposition rates were calculated by (APdep –
AParr)/length of stay, whereas daily fat deposition
rates were averaged from individual AP changes
for each date.

Statistical analyses
Statistical analyses were done using R, version
2.2.1 (R Development Core Team 2005). Data on
length of stay were positively skewed and should
generally be considered as survival time data.
Therefore, a Cox regression was used to test for
differences in length of stay between years and
arrival dates (Crawley 2002). The relationship
between arrival and departure dates was tested
with a linear regression. General linear model
analyses were used to identify variables affecting
APs and individual fat deposition rates. In the
models, year and sex were defined as class vari-
ables and non-significant variables were deleted by
stepwise iteration. Results are based on the Type
III Sum of Squares. A linear mixed effects model
was applied to test for daily fat deposition rates,
using the individual birds as random factor to
account for repeated measurements. P-values smal-
ler than 0.05 were considered statistically signifi-
cant and all values are presented as means ± SE. 

RESULTS

Temperatures, snow melt and vegetation
phenology
During the early period of goose staging, daily
mean temperatures on the moss surface where
slightly lower in 2004 than in 2003, but after 21
May temperatures were higher in 2004 (Fig. 3A).
The timing of snow melt differed considerably
between the two years (Fig. 3A). In 2004, the date
of 50% snow clearance was two weeks earlier than
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in 2003. The difference decreased towards the end
of the melting period and the area was entirely
snow free nine days earlier in 2004 than in 2003.
However, the relative amount of green grass and
forbs available in snow free patches was generally
low and showed no difference between years

(Fig. 3B). Thus, food availability was greater in
2004 compared to 2003 due to the larger amount
of snow free area rather than due to more
advanced plant development.

Goose staging
The daily number of Barnacle Geese staging in
Vårsolbukta was similar among years during the
early period, but after 25 May goose numbers in
2003 exceeded the numbers in 2004 (Fig. 3C). 26
May was the mean arrival date in both years,
whereas the mean departure date differed by three
days between years (30 May in 2003 and 27 May
in 2004, t-test, t331 = 4.97, P < 0.0001). The area
was also used by Pink-footed Geese and Light-bel-
lied Brent Geese, although in much smaller num-
bers (peak counts, Pink-footed Geese: 126 (2003)
and 205 (2004); Light-bellied Brent Geese: 162
(2003) and 214 (2004); compared to 1911 (2003)
and 1297 (2004) for Barnacle Geese). 

A total of 412 and 336 individually ringed
Barnacle Geese were sighted in 2003 and 2004,
respectively. From the proportion of rings seen in
relation to the total number of rings in the popula-
tion, it follows that Vårsolbukta was used as a pre-
breeding area by 21.1% (2003) and 16.3% (2004)
of the entire population.

Average staging periods were slightly shorter
in 2004 than in 2003 (2003: 3.9 ± 0.27 d, n =
201; 2004: 2.5 ± 0.19 d, n = 164; Cox regression,
χ2 = 23.27, P < 0.0001). About half of the birds
were seen once, and apparently stayed less than
24 h (47% in 2003 and 58% in 2004), whereas the
rest of the birds stayed for 6.6 ± 0.36 d in 2003
(n = 105) and for 4.6 ± 0.33 d in 2004 (n = 69,
difference between years: χ2 = 23.12, P < 0.0001).
Excluding birds that were seen only once, the date
of departure was correlated with the date of
arrival in both years (linear regression, 2003: R2 =
0.35, P < 0.0001, n = 105; 2004: R2 = 0.62, P <
0.0001, n = 69). Variation in length of stay among
individuals was high, but decreased with progress-
ing season (Fig. 4). Late arriving birds tended to
make only a short stay in both years (Cox regres-
sion, 2003: χ2 = 18.55, P < 0.0001, n = 201;
2004: χ2 = 5.31, P < 0.05, n = 164, Fig. 4).
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Figure 3. Environmental conditions and abundance of
Barnacle Geese in Vårsolbukta, Svalbard. (A) Snow cover
(continuous lines) and daily moss surface temperature
(dotted lines); (B) Abundance estimates for green grass
as percentage of hits during point framing (for details see
methods); (C) Daily number of Barnacle Geese feeding in
the area.



Fat deposition
AP at arrival was generally higher in 2004 than in
2003. In both years, females had a higher AP than
males and their AP increased with arrival date

(Table 1A and Fig. 5). At departure, the AP was
still higher in female geese than in males, with
higher AP at departure in 2004 than 2003 (Table
1B and Fig. 6). AP at departure was linearly
related to AP at arrival, but slopes were smaller
than one, indicating a larger increase in body fat
stores for birds arriving with little fat (Fig. 6).
Although the data suggest a quadratic slope,
adding a quadratic term to the model was not sig-
nificant (F1,166 = 0.65, ns).

Individual females achieved on average a fat
deposition rate of 0.08 ± 0.02 AP units d–1 in
2003 (n = 77) and 0.10 ± 0.04 in 2004 (n = 52).
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Figure 5. Abdominal profile (AP) at arrival in relation to
the date of arrival for Barnacle Geese in Vårsolbukta,
Svalbard. Lines show the predicted values from the
model (Table 1A) and dots represent daily means ± SE.

Source df F P

(A)
Model 4 105.06 < 0.001
Year 1 50.74 < 0.001
Sex 1 0.49 ns
Date of arrival 1 11.66 < 0.001
Date of arrival x sex 1 12.77 < 0.001
Residual error 365

(B)
Model 4 117.93 < 0.001
Year 1 24.41 < 0.001
Sex 1 98.96 < 0.001
AP at arrival 1 33.10 < 0.001
Year x sex 1 5.55 < 0.05
Residual error 255

(C)
Model 4 24.94 < 0.001
Year 1 19.16 < 0.001
Sex 1 64.80 < 0.001
AP at arrival 1 82.62 < 0.001
AP at arrival x year 1 6.88 < 0.01
Residual error 255

Table 1. Results of General Linear Models for abdomi-
nal profiles (AP) of Barnacle Geese in Vårsolbukta,
Svalbard, during 2003 and 2004. With stepwise itera-
tion non significant variables and interactions were
removed from the models. (A) AP at arrival; (B) AP at
departure; (C) Fat deposition rates (AP unit change d–1

for individual geese).



For males, individual fat deposition rates were
–0.01 ± 0.02 AP units d–1 and 0.09 ± 0.02 AP in
2003 (n = 70) and 2004 (n = 52), respectively
(for statistics see Table 1C). These deposition rates
were negatively correlated with AP at arrival, i.e.
birds arriving with little fat stores accumulated fat
at higher rates than birds that arrived with larger
fat stores. Fat deposition rates decreased steeper
with increasing AP at arrival in 2004 than in 2003
(significant interaction term, Table 1C). There was
no trend in time for daily deposition rates in both
sexes and years (linear mixed effects model, t103 =
–1.54, ns).

DISCUSSION

This study is the first to document individual for-
aging performance and dynamics of body stores of
geese staging in an arctic pre-breeding area. 

Barnacle Geese arrived in Vårsolbukta from
mid-May onwards, which corresponds well with
the onset of migration from the staging areas in
mid-Norway (Prop et al. 2003, P. Shimmings, pers.
comm.). Female AP at arrival increased with pro-

gressing season, whereas in males, no seasonal
pattern in fat stores at arrival was found. AP scores
at arrival were lower in males than in females and
remained so at departure. This difference between
male and female stores is a common finding dur-
ing spring (e.g. Raveling 1979, Boyd & Fox 1995,
Boyd 2000). Mean duration of staging was less
than four days, late arriving geese stayed shorter
than early arriving geese and variation between
individuals was largest in the early period. Despite
the short staging period, individuals gained con-
siderable body fat stores during their stay in
Vårsolbukta. However, there was a large variation
among individuals and males only increased fat
stores in the year with early snow melt.

The green wave hypothesis
The hypothesis of the green wave states that geese
should move on to more profitable staging areas
along their migration route as soon as foraging
conditions deteriorate in the current area. In the
present study area, the first geese arrived in
Vårsolbukta during mid-May, a time when daily fat
deposition rates for females in Helgeland, the
main-staging area on the Norwegian mainland,
drop rapidly below 0.10 AP units d–1 (Prop et al.
2003). In Vårsolbukta, average daily fat deposition
rates for females were constant at 0.08 and 0.10
AP units d–1 in 2003 and 2004, respectively.
Consequently, after mid-May staging in Vårsol-
bukta is presumably more profitable than staging
in Helgeland. These findings suggest that the
green wave also influences the timing of move-
ment between staging areas on the Norwegian
mainland and the High-arctic pre-breeding areas in
Svalbard. However, it should be noted that the
increase in female AP may be affected by an
enlargement of the reproductive tract before egg
laying (Boyd & Fox 1995, Boyd et al. 1998, Boyd
2000). It remains to be shown to which extent
these physiological changes confound the fat store
estimates by AP scoring. 

There are several reasons why geese should be
able to deposit fat, i.e. have a positive energy bal-
ance, in spite of apparent low food availability
during pre-breeding. First, at the high latitudes of
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Svalbard geese experience 24 hours of light during
spring and feeding days can thus be longer than in
areas further south (Sanz et al. 2000, Prop et al.
2003). Secondly, the manuring effect of the
seabird colony in Vårsolbukta may both stimulate
plant growth and increase the plant nutrient con-
tent (Born & Böcher 2001). Many vascular plants
that grow below bird cliffs have been found to
contain more nutrients than elsewhere (Summer-
hayes & Elton 1928, Wainright et al. 1998, Ander-
son 1999). However, little is known about mosses,
the main food source for geese in Vårsolbukta, and
further studies on the chemical composition of
mosses under bird cliffs are needed.

Dynamics of fat stores
Prior to arrival in Vårsolbukta, the geese deposit a
certain amount of fat stores in previous staging
areas, but also burn fat during the migration flight
and other energy consuming activities. The
amount of fat stores brought along to the pre-
breeding area is the result of this balance and the
slope in Fig. 5 can be interpreted as the daily net
change rate of fat stores prior to arrival in Vårsol-
bukta. For females this net change rate prior to
arrival was 0.07 AP units d–1, whereas an average
female staging in Vårsolbukta accumulated fat at a
rate of 0.08 and 0.10 AP units d–1 in 2003 and
2004, respectively. This suggests that females can
deposit a similar amount of fat either by arriving
early in the pre-breeding area or by spending more
time feeding in other areas prior to arrival in
Vårsolbukta (Fig. 7). Therefore, it seems that indi-
vidual females have several migratory options to
increase their fitness according to their own per-
formance and abilities. 

Males lost on average 0.01 AP units d–1 prior
to arrival in Vårsolbukta and appeared to be more
sensitive to the environmental variation in the pre-
breeding area than females, i.e. they only
deposited extra body fat stores in Vårsolbukta
when feeding conditions were good. Daily change
rates in Vårsolbukta varied between –0.01 AP
units d–1 in the year with late snow melt (2003)
and 0.09 AP units d–1 in the year with early snow
melt (2004). Consequently, in the year with early

snow melt, an early arriving male would gain a
considerably higher amount of fat stores than a
late arriving male would bring along (Fig. 7). 

The striking difference between sexes in depo-
sition of body stores as estimated from AP scores
points to a dichotomy in strategies at this phase
just before egg laying. Males that move to the
breeding sites with little fat stores may be able to
deposit fat later during the incubation period.
However, the amount of fat deposited by the
female before egg-laying directly affects the repro-
ductive success of a pair, e.g. through clutch size
(Ankney & MacInnes 1978) and incubation con-
stancy (Aldrich & Raveling 1983). Thus, during
pre-breeding a male should primarily ensure good
feeding conditions for his female, and only when
conditions allow, refill his own body stores as well. 
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APs at departure were positively related to the
APs at arrival in Vårsolbukta, but geese with
smaller fat stores at arrival gained relatively more
fat than geese arriving with large fat stores. This
suggests that pre-breeding areas may act as a
buffer where individuals can compensate for their
lower initial weight at arrival in the Arctic.

Advantage of being early
Geese might take the risk of unfavourable condi-
tions at arrival in the Arctic to benefit from the
advantages of being early. Many studies have
shown a negative relationship between nest initia-
tion date and reproductive success (Cooke et al.
1984, Sedinger & Flint 1991, Prop & de Vries
1993, Lindholm et al. 1994, Loonen 1997, Eich-
holz & Sedinger 1998). In the pre-breeding areas,

the need to depart soon to the breeding sites
should therefore generally increase with progress-
ing season. Indeed, geese arriving late in Vårsol-
bukta showed shorter staging times and less varia-
tion in the length of their stay than earlier birds.
Preliminary results also suggest that birds breeding
further north in Svalbard, i.e. Kongsfjorden, tend
to stay shorter in Vårsolbukta than birds breeding
close by at Nordenskiöldkysten (Kongsfjorden:
3.0 ± 0.48 d, n = 33 (2003), 1.9 ± 0.23 d, n = 32
(2004); Nordenskiöldkysten: 4.9 ± 0.49 d, n = 81
(2003), 3.5 ± 0.45 d, n = 44 (2004)). Moreover,
the period between departure in Vårsolbukta and
date of egg laying in the breeding colony differed
considerably (Kongsfjorden, 2003: 12.7 ± 2.00 d
(n = 10); Nordenskiöldkysten, 2004: 5.2 ± 0.53 d
(n = 10)). This suggests that the time spent later
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Figure 8. Barnacle and Pink-footed Geese on snow-free patches during the pre-breeding period in Vårsolbukta,
Svalbard (photo C. Hübner).



in other pre-breeding areas depends on the dis-
tance to the breeding site. The date of nest initia-
tion, however, depends on the time when nest
sites become snow free (Raveling 1978, Alsos et al.
1998), which is highly variable among years
(Raveling 1978, Prop & de Vries 1993). Staging in
pre-breeding areas close to the breeding sites
enables the geese to better predict snow condi-
tions at the breeding sites than if staging further
away. They would be able to adjust departure
dates and initiate nesting as soon as snow condi-
tions permit. This is supported by data in the
present study since geese arrived at the same time
in the pre-breeding area in both years, while they
departed earlier towards the breeding sites in the
year with less snow cover. White-fronted Geese
Anser albifrons breeding in Greenland show a simi-
lar pattern. They arrive early in May in Greenland
and remain near sea level, where they find enough
food until their nest sites in the uplands become
snow-free (Fox & Madsen 1981, Fox & Ridgill
1985).

Importance of pre-breeding areas
For arctic-breeding geese, both the need to deposit
sufficient fat stores during spring staging as well as
the advantage of being early act together in form-
ing the basis of migration decisions (Alerstam &
Lindström 1990). The present study suggests that
Barnacle Geese can afford to arrive early in Sval-
bard, without trading the benefit of being early
against low body condition, by staging in favour-
able pre-breeding areas before the final move to
the breeding sites. 

This study also emphasises the important role
of suitable pre-breeding areas in the Arctic. About
one fifth of the Barnacle Goose population breed-
ing in Svalbard was observed in a single pre-breed-
ing area in spring and although staging times were
short, individuals gained a considerable amount of
body stores. Thus, the area may function as a criti-
cal buffer between southern staging areas and the
breeding sites. The fact that also Pink-footed Geese
and Brent Geese use the same location during this
period (Fig. 8) further underlines the critical value
of Vårsolbukta as a spring staging area for geese.
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SAMENVATTING

Voordat hoog-noordelijk broedende ganzen definitief
naar hun nestplek gaan, verblijven ze enige tijd in speci-
ale gebieden in de buurt van de broedplaatsen. In 2003
en 2004 werden aan de westkust van Spitsbergen bij
Brandganzen Branta leucopsis de aankomst en verblijfs-
duur van de ganzen en de grootte van de lichaamsreser-
ves gedurende deze periode onderzocht. Het onderzoeks-
gebied bevond zich op de hellingen van Ingeborgfjellet,
een ruim 700 m hoge bergketen die uit een brede fjord
oprijst. Op basis van ringwaarnemingen werd geschat dat
een vijfde deel van de totale populatie die op Spitsbergen
broedt, dit gebied aandeed. De gemiddelde aankomsttijd
was in beide jaren 26 mei. Ook de piekaantallen werden
steeds in de laatste week van mei geregistreerd. De aan-
komst van ganzen viel samen met het moment waarop de
foerageeromstandigheden in de pleistergebieden langs de
Noorse kust sterk achteruitgingen. Overeenkomstig de
groenegolfhypothese waren de vogels in staat op
Spitsbergen sneller vetvoorraden aan te leggen dan op de
zuidelijker gelegen pleisterplaatsen als ze daar waren
gebleven. De aanmaak van vetvoorraden werd geschat
door de buikomvang van gemerkte vogels te scoren. Een
voordeel van een vroege aankomst op Spitsbergen bleek
dat de vogels beter in staat waren de sneeuwcondities op
de broedplekken in te schatten. In een jaar waarin de
dooi vroeg inviel, trokken de ganzen vroeger door naar
de broedkolonies. De gemiddelde verblijftijd op de
pleisterplaats op Spitsbergen was 3,9 (2003) en 2,5
(2004) dagen, waarbij individuen die laat arriveerden
korter bleven dan vroege vogels. Ondanks de betrekkelijk
korte verblijftijd sloegen de vogels hier een aanzienlijke
hoeveelheid vet op. Mannetjes leken gevoeliger te zijn
voor sneeuw- en voedselomstandigheden dan vrouwtjes,
want in een laat jaar legden de mannetjes tijdens hun
verblijf geen reserves aan. De waarnemingen suggereren
dat een vroege aankomst in het broedgebied niet ten
koste hoeft te gaan van de lichaamsconditie. Voorwaarde
is wel dat de ganzen dan in staat zijn de schaarse plekken
te vinden waar sneeuw eerder wegsmelt dan elders en de
voedselomstandigheden het gunstigst zijn. Het onder-
zoeksgebied voldeed hieraan, omdat de berghellingen
naar het zuiden waren gericht, terwijl bemesting door
talrijke zeevogels voor een relatief hoogwaardig voedsel-
aanbod zorgde.
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