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By attaching 9-g loggers (recording dusk and dawn times to a memory
chip) to the coded leg rings of Barnacle Geese Branta leucopsis caught in
a breeding colony at Tobseda (68°35'N, 52°20'E) on the arctic coast of
the Russian Federation in 2003 and by their recapture and retrieval in
the 2004 season, we reconstructed the year-round movements of 19
females. We analysed spring migration movements of logged birds until
they entered the zone of continuous daylight (c. 20 May), supplemented
by ring reading in the colony. The technique also enabled description of
incubation rhythm in these arctic breeders, allowing inferences about
attempt and timing of breeding without the necessity of direct observa-
tion. Although the birds did not necessarily travel together, most trav-
elled on 14–15 (9 individuals) and 17–18 May (10 birds) when
favourable conditions for long-distance flights prevailed. The majority of
birds remained in the Wadden Sea well into May, and only 6 staged
more than a week anywhere in the Baltic (median staging period 4
days). The majority reached the White Sea by 18 May (latest 25 May)
after which near-continuous light precluded further locations. Most
tracked individuals spotted in the colony arrived during 6–11 June
(mean 8), on average 4 days before first egg date. The median laying
date for 17 ‘logger’ birds (from direct observation or backdating from
start of incubation) was 13 June (range 5–19), the same as for the
colony as a whole in 2004 (n = 385). We conclude that most Tobseda
birds tend to overfly the Baltic, and eastern White Sea staging areas are
used for on average three weeks before arrival at the breeding colony.
Judging from the timing in 2004, rapid follicular development must
commence at pre-colony staging sites, and from observations in 2002
we suspect these to be on the Kanin Peninsula 360 km W of the nesting
area. The Barnacle Geese from the newly established Tobseda colony
have apparently pioneered a modified spring migratory routine, possibly
partly under the influence of their shorter travel distance. The extended
stay in the Wadden Sea fits with the trends in May census data over the
past 15 years and may indicate that spring feeding conditions are better
than formerly, that the Baltic staging sites are filled to capacity, or some
combination of these factors.  
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INTRODUCTION

Geese and swans have played a pivotal role in dis-
cussions of the constraints (nutrients, weather)
acting on the timing of breeding. Arctic breeding
species have attracted particular attention since
the penalties of late hatching young were evoca-
tively documented by Barry (1962). Apparently
early laying is crucial, forcing females to lay eggs
well before local forage plants start spring growth
(Prop & de Vries 1993). Early breeding confers
enhanced success and has been assumed to
depend at least in part on the ‘import’ of body
stores of fat and protein accumulated at more
southerly staging sites or even in the wintering
area (outlined by Newton 1977). Early evidence
that ‘body condition’ at arrival was critical to nest-
ing success was derived from carcass analysis of
birds collected at various intervals through breed-
ing (reviewed by Rohwer 1992) and more recently
by following the fates of marked individuals whose
nutritive status is revealed by observation of the
API (Abdominal Profile Index). Madsen et al.
(pers. comm.) show that Pink-footed Geese APIs at
departure from northern Norway staging sites –
the last major stopover before the flight to breed-
ing areas on the Spitsbergen archipelago (Glahder
et al. 2006) – predicts not only subsequent breed-
ing success but also their prospects of individual
survival through the summer and both migratory
journeys (as deduced from resightings in the
autumn). Analysis of stable isotope ratios in
dietary foods and body organs or products of the
birds enables us to trace the origin of the nutrients
laid down in the eggs. Such new techniques help
to discriminate between ‘exogenous’ (i.e. locally
collected) and ‘endogenous’ (i.e. flown in by the
parent birds) nutrients invested in reproduction
and enable an assessment of the degree to which
individuals adopt ‘income’ versus ‘capital’ breeding
strategies (see Nager 2006).

In the light of this debate it is of considerable
interest to obtain individual spring migratory
schedules of females known to breed afterwards.
Ideally, these timetables should be accompanied
by information of foraging conditions (and accu-

mulation of nutrients) at the various staging sites.
As a first step along this road, we here present
records on the spring migration of 19 female
Barnacle Geese followed by a combination of posi-
tion loggers and visual observations at the destina-
tion in the breeding colony. All but one laid eggs in
the season of observation (2004), the remaining
bird was inadvertedly shot upon arrival at the
colony. Reconstruction of events elsewhere along
the migratory route depends on observations both
in the same and recent seasons. The focus upon
one specific colony where all birds were originally
marked (2003) was because this site is one of the
relatively new nesting sites on the mainland coast
of arctic Russia colonized in recent decades. We
were interested in comparing the itinerary of indi-
viduals from this expanding population with the
more traditional routines described from earlier
reconstructions from ringing and observational
data (Ganter et al. 1999).

STUDY SITES AND METHODS

Our study colony is situated on the Kolokolkova
Bay salt marshes on the west coast of the Pechora
Delta, adjoining the nearly abandoned village
Tobseda (68°35'N, 52°18'E), on a peninsula bor-
dered by the Barents Sea to the north and the
Kambalnichya Pakha Gulf of the Kolokolkova Bay
to the south. In the past decade Barnacle Geese
Branta leucopsis have colonized the area (Syroech-
kovsky 1995, van der Jeugd et al. 2003) where c.
1400 to 2100 breeding pairs have been counted
over the last three years, including up to 1000
pairs on islands in the north of the bay 5 km off
the coast. Numbers of moulting geese can exceed
10 000 adult birds (at least one year old) as the
area also attracts non-breeders and failed breeders
from elsewhere. Van der Graaf et al. (2004)
describe the habitats and their use by geese (small
numbers of White-fronted Anser albifrons and
Bean Anser fabalis Geese also nest). Between
360–594 Barnacle Geese have been ringed annu-
ally since 2002, including 130–319 adult birds
with colour rings. Geese were captured on the nest
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and by rounding up flightless birds during moult,
marked with metal rings (Moscow) and a sample
of birds also fitted with individually inscribed
coloured leg rings (one on each leg) allowing
identification at distances up to 250 meters. By the
time of the analysis presented here (spring migra-
tion 2004), 558 adult birds had been colour-ringed
in this population. 

We used GLS (Global Location Sensing) tech-
nique based on logging diurnal changes in light
levels (Wilson et al. 1992, Hill 1994) to track
annual movements of female Barnacle Geese
belonging to the Tobseda colony (another common
term for this technique is ‘light-level geolocation’
or just ‘geolocation’). Archival tags equipped with
a ‘clock memory chip’ record light intensities to
calculate the precise time of dusk and dawn to
estimate geographical positions (two fixes daily);
day (night) length determines the latitude and
time of local midday (midnight) the longitude.
GLS loggers were fitted on 54 female Barnacle
Geese during breeding or moulting in 2003. Most
(38) were caught on the nest, to ensure local
breeders and enhance the chance of observing and
re-capturing them in subsequent years. All of the
additional 16 birds caught during moult had brood
patch traces and 6 were known to have bred ear-
lier in the same season. The 9 g logger (for details
see Afanasyev et al. 2004) was attached to one of
the plastic rings around the legs (see Fig. 1). Total
mass of logger and all rings was 21 g, correspond-
ing to 1.5% of females’ body mass at the end of
incubation. Retrieval of the information necessi-
tates recapture of birds, and the data presented
here derive from 19 female ‘logger birds’ out of 24
recaptured in 2004 (1 shot, 16 caught on the nest,
7 caught during the moult); 5 loggers failed to
download. After downloading loggers were re-
placed on the same birds or attached to new ones.
In total 39 ‘logger birds’ were spotted or caught in
the wider study area in 2004, over the period from
arrival of the first geese until mid of moult. For
birds that were not seen breeding or caught during
moult, it was often impossible to establish if they
had bred and lost clutches or young or did not
bred at all. It will be noted that a substantial part

of breeding birds were located on islands (see
above), and we visited these colonies only once
during late incubation for most of the birds.

The loggers measured light intensity every 1
min, but only recorded the maximum value of 10
successive readings (i.e. within each 10 min inter-
val) together with the corresponding time at the
end of that 10 min interval. This can lead to a
potential mismatch of time and light value during
the dusk period by up to 10 min, because then the
maximum light value is more likely to be mea-
sured at the begin of a 10 min interval. The pro-
gram used to process the light data (i.e.
‘MultiTrace’ by Jensen Software Systems) had
been adjusted to account for that problem.
‘MultiTrace’ provides a full visual control through-
out the analyses enabling the identification and
improvement of obviously erroneous sections.
Nevertheless, subsequent removal of spurious posi-
tion estimates apparently associated with light
level interference is usually necessary in geoloca-
tion (e.g. Phillips et al. 2004). This was almost
unnecessary here, where the major objective was
to reconstruct the timing of large scale movements
between discrete known staging areas, rather than
produce an accurate description of the precise
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Figure 1. Female Barnacle Goose carrying a GLS logger
attached to the left leg ring (photo H. van der Slot). The
GLS unit weighs 9 g and its dimensions are 22x19x12
mm (further details in Afanasyev 2004).



migratory route. Geographical coordinates gener-
ated by MultiTrace were smoothed 4 times and
imported into ArcView GIS 3.2 (ESRI) to map the
routes shown in Fig. 2, although we used the
unsmoothed coordinates, in particular the values
for longitude, for the determination of dates of
shifts between major staging areas. GLS loggers of
the same type and manufacture were evaluated
during a study on seabirds (Phillips et al. 2004);
positions of free ranging albatrosses could be deter-
mined with a mean error ± SD of 186 ± 114 km.

One drawback inherent in the method is the
increased latitudinal error close to the equinox,
especially the winter side of the equinox (Hill
1994, Ekstrom 2004). We have therefore omitted
readings around the vernal equinox (21 March),
but fortunately most movements dealt with here
stem from late April onwards. Moreover, the

migratory journey is largely a west-east movement
along coastal lines, so longitude estimates can
reveal much about the major shifts. A second limi-
tation is that the GLS system requires at least a
few hours of darkness to enable geographical
fixes, hence measurements ceased when birds
crossed the Arctic Circle in late May. At the latitude
of our study area (and of the nearest penultimate
staging site on the Kanin Peninsula) nights are no
longer ‘dark’ after 28 March (all-night astronomi-
cal twilight) and the sun remains continuously
above the horizon from about 26 May to 18 July
(Anonymous 1996). 

Our party of 6 observers was in the field 24
May – 17 August 2003 and 28 May – 19 August
2004. Migration watches were kept daily until
mid-June (7 hours continuous observation, longer
if heavy movements occurred) and ground counts
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Figure 2. Position estimates derived from GLS loggers. Plotted are smoothed (4x) positions (two per 24 hrs) for 19
female Barnacle Geese from 15 April onwards until geese encountered light conditions precluding position determina-
tion by GLS (see text for details). Also shown are the defined geographical regions as applied in Fig. 3 and the text.
Specific staging sites along the spring migratory route after geese left the Wadden Sea are denoted by 1 = Gotland; 2
= Estonia; 3 = mouth of the river Dvina; 4 = Kanin Peninsula. Number 5 marks the location of the breeding colony.



in the colony area undertaken whenever weather
allowed. Three observation towers were manned
daily to watch for ringed birds in the colony area
(using 20–60x telescopes), which is less than 500
meters wide. Nest searches were conducted peri-
odically by 3–5 observers walking abreast to min-
imise disturbance, and nests marked with tagged
bamboo sticks to ease observation from the tow-
ers. Laying date was recorded from direct observa-
tions during the laying period or backdated from
hatch. For females carrying data loggers, it can
also be backdated from the start of incubation,
which often coincided with laying of the third egg
(own observations), and the incubation rhythm
detected in the light-level data. Differences in esti-
mating the laying date following this method com-
pared to direct observations were in the range of
0–2 days. 

In 2002, we camped at the Shoina salt marsh
(67°53'N, 44°08'E) on the Kanin Peninsula 360 km
west of the Tobseda site from 20 May to 15 June,
where we discovered that this recently colonized
marsh (Filchagov & Leonovich 1992) is also an
important spring staging site for more than 25 000
Barnacle Geese. These observations give insight
into the conditions our logger birds might have
encountered before arrival in the colony.

RESULTS

Birds fitted with GLS loggers followed the general
spring migration route as described for the Russian
Barnacle Goose population (Fig. 2, Ganter et al.
1999). The species is found in coastal areas all
year round, and primarily follows coastlines dur-
ing its migrations. Points mapped here at any great
distance from the coast reflect the limited accuracy
of the tracking system (see methods) but reliably
reveal major displacements. The tagged geese
showed distinct shifts between major staging
areas, here defined as (1) the Wadden Sea which
largely overlaps with the wintering area, (2) Baltic
Sea, subdivided into West (Sweden and Denmark
W of Öland), Central (Öland, Kalmar Sund and
Gotland and East (Estonia and S Finland) and (3)

Arctic (White Sea and east of it). Only the SW por-
tion of the White Sea fell within the discriminatory
function of our logger system. Our observations
(Fig. 2) suggest that this zone was hardly used as a
stopover site by Barnacle Geese, which apparently
headed for staging sites further northeast after
leaving the Baltic. We have therefore distinguished
Wadden Sea, Baltic and Arctic as the major stopover
areas and have assembled the information for the
19 logger females diagrammatically in Fig. 3. All
but one bird (no. 1), which had already departed
from the wintering grounds on 23 March, left the
Wadden Sea in May. Median departure date for all
19 females was 14 May, and median stopover dura-
tion in the Baltic area was 4 days. The 180 ‘goose
days’ spent by these 19 birds in the Baltic were
divided between the Western 13 (6.9%), the
Central 54 (30%) and the Eastern Baltic 114 days
(63%), showing the preference for Estonian staging
sites. After a mass departure on 17 May (involving
9 of the 13 birds then in Estonia) 60% of the logger
birds had left the Baltic and were on their way to
Arctic Russia. On this same date the last straggler
from the Wadden Sea reached the central Baltic
(no. 19) and bird no. Eighteen moved from the
western Baltic to the central Baltic, so in all at least
11 of our birds engaged in major movements on
that date (and two more undertook major displace-
ments on 18 May). The majority of our tracked
birds reached the White Sea by 18 May (after
adding 1 day of flight from the Baltic) with the lat-
est on 25 May. The last mass departure of Barnacle
Geese from the Dollard area on the German-Dutch
border (where many Tobseda geese have been
identified) occurred on 13–15 May, when major
departures also occurred from Schleswig- Holstein
near the northern extreme of the Wadden Sea (K.
Koffijberg & K. Günther, pers. comm.). A massive
passage along the Gulf of Finland was observed
during for 17–19 May (P. Tolvanen, pers. comm.)
coinciding with those of our sample.

At the Tobseda breeding colony the main
arrivals of Barnacle Geese took place on 4, 6 and
10 June, with a late influx on 15 June. The mean
date of first observation of individually ringed
adult geese (excluding the loggers) identified until
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16 June, when 97% of all nesting birds initiated
their clutch, was 10.0 June (SD 4.7, n = 80). The
mean first observation (presumed arrival date) for
12 geese fitted with GLS loggers was 8 June, and
most arrived between 6 and 11 June. Of the 19
females, one was shot by local hunters the day of
arrival (26/27 May, the earliest in our sample,
having left the Baltic 1800 km distant as late as 24
May) when only a few tens of Barnacle Geese
were present. Of the remaining 18, 17 actually
bred, and one probably attempted to do so but lost
its clutch early on (as inferred from the logger
trace). After arrival, on average 4 days elapsed
before the first egg was laid. The peak date for
first eggs (clutch initiation) was 12.8 June for the
sample of logger birds (SD 3.3, n = 17) and was
12.4 June (SD 2.7, n = 385) for all Barnacle
Goose nests monitored in 2004.

Comparing these data from the colony with the
departure dates from the Baltic it can be con-

cluded that on average 25.8 days (SD 2.6, n = 17)
were spent somewhere in the Arctic prior to laying
(22 days in the Arctic before arrival at the colony).
The logger birds closely match the time pattern of
spring migration of their conspecifics at the colony
and it is noteworthy that virtually all laid eggs in
2004. The late departure from the Wadden Sea is
also born out by visual observations on other
ringed birds from the colony. For example, 12
adult individuals (excluding ‘logger birds’ reported
here) were identified as late as on 11 and 13 May
in the Dollard area on the Dutch-German border
among thousands of Barnacle Geese. The rather
short stay in the Baltic and the preference for the
eastern Baltic coast is mirrored in only one obser-
vation of a ringed Tobseda family on the island of
Gotland on 22 April despite thorough searching
during April and May. The nesting success of 18
‘logger females’ (shot bird excluded) in 2004 was
recorded as follows: 5 nests hatched; 3 survived at
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Figure 3. Spatiotemporal pattern of 19 females in the period March to June 2004. Patterns represent staging areas in
the Wadden Sea, the Baltic Sea (separately for West: W of Öland; Central: Öland, Gotland and adjacent mainland;
East: Estonia, Finland) and the Arctic until start of laying (except for no. 6, which was shot upon arrival at the breeding
ground). Black bars within the Arctic period denote arrival time at the breeding site, known for 12 birds from direct
observations. The left arrow marks the mean date of first observation at the breeding site of 80 individually ringed
adult geese (excluding the loggers), and the right arrow marks the mean laying date for 385 nests monitored in 2004
(see text for details). The individual cases are sorted by departure time from the Wadden Sea.



least until trapping, but were not further observed;
4 failed breeding at a late stage due to catching
(nest predation or desertion); 6 failed at some
stage during incubation for unknown reasons. The
last group, which apparently failed for other rea-
sons than human interference, presents 33%, and
this is not far from the 25% failure rate recorded
for a large number of surveyed nests (n = 735).

Fig. 4 shows the relationship between depar-
ture date from the Baltic and the laying date at the
Tobseda colony, and demonstrates that late depar-
ture is reflected in later laying. Although there
seems to be a slight ‘speeding up’ effect ( the slope
is less than one day per day delay in Baltic depar-
ture) the general finding is that the interval
between these events is almost always close to 25
days, equivalent to the pre-nesting staging time in
the Arctic (the range was 21–30 days). Another
way of displaying these data is to plot events in
relation to the date of departure from the Wadden
Sea (Fig. 5). We now see that birds departing late
from the Wadden Sea shortened their staging time
in the Baltic (bird no. 1 departing from the Wad-
den Sea already in March spending 52 days in the
Baltic, and the latest departing bird, no. 19, leav-
ing the Wadden Sea on 17 May and reducing its
stay in the Baltic to a single day). Baltic staging
(range 1–52 days) is thus highly variable and
clearly date-dependent. The time spent in the
Arctic before egg-laying, on the contrary, was inde-
pendent of departure date from the Wadden Sea
and averaged 26 days. It will be noted that,
excluding the extremely early arrival, our logger
birds generally spent not more than three weeks in
the Baltic (more than half spent less than one
week), i.e. less than the final staging period in the
Arctic. 

DISCUSSION 

The light-weight GLS loggers applied together
with leg rings to female Barnacle Geese (c. 1% of
body mass) do not appear to have inconvenienced
the birds in any way. Resighting probabilities of
the 38 ‘logger birds’ that were caught on the nest
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in 2003 and 41 female birds that where wearing
similarly coloured rings but no loggers and were
seen nesting in 2003 were comparable both in the
wintering area (2003/2004, χ2

1 = 0.0486, P =
0.83, and in the breeding colony during the subse-
quent summer (summer 2004, χ2

1 = 0.6318, P =
0.43). The timetable of the tagged and recaptured
birds conformed to that of the other geese in the
colony and the 18 survivors all also laid eggs
within the normal time window (it will be recalled
that one was inadvertedly shot upon arrival). We
will therefore assume that the data obtained are
representative for breeding birds of our study
colony. However, we refrained from analyses
including breeding success, because this was too
much affected by human interference (e.g. nest
catches). 

The Russian-Baltic Barnacle Goose population,
of which Russian Arctic breeders comprise more
than 90%, has shown a steady increase of about
7% annually since 1960 (Ganter et al. 1999).
Improved protection measures throughout its
range and favourable changes in agricultural prac-
tice have been considered responsible for this
development (Ebbinge 1991, van Eerden et al.
1996, 2005). Islands in the Baltic have been a tra-
ditional spring staging area for the species, docu-
mented by registrations in western Estonia going
back at least to the beginning of the 20th century
(Loudon & Buturlin 1908, Kumari 1971). On the
Estonian islands and adjacent mainland Barnacle
Geese are present in considerable numbers from
early April until 25 May (Leito et al. 1991). Until
the early 1990s, the increase in numbers of spring
staging Barnacle Geese in Estonia paralleled the
increase of the total population, and on average
close to 50% of the individually marked birds from
the Wadden Sea had been observed in spring in
Estonia (Leito et al. 1991). After a dynamic phase
of expansion of the Barnacle Goose into new stag-
ing sites Leito (1996) concludes that all potential
sites in Estonia have been occupied by the mid
1990s, and the continued increase in goose num-
bers resulted in higher feeding pressure. In re-
sponse, the growth of the Estonian spring popula-
tion of the Barnacle Goose levelled off, with num-

bers fluctuating around 120 000 since the mid
1990s (Leito & Truu 2004). Compared to total fly-
way numbers, which totalled 360 000 Barnacle
Geese in 2000 (Delany & Scott 2002) Estonia is
apparently being used by at most about one-third
of the population during spring at present.
Alternatively, the staging time in Estonia might
have become curtailed, leading to a higher turn-
over rate not evident from the total present at any
one census. In the years 1983–1991 Leito (1996)
collated the sightings on individually ringed
Barnacle Geese and showed that the stopover time
was only 4 days (SD 1.3, n = 65, range 1–21),
although the actual staging period probably lasted
longer. Eighteen of our 19 logger birds visited
Estonia in May 2004 for a median stopover dura-
tion of 3 days and only three stayed longer than
one week (13, 13 and 51 days). For most of our
geese the Estonian stopover in 2004 could make
only a small contribution towards migratory costs. 

The modest use made by our tagged birds of
western and central Baltic sites came as a surprise.
Although 16 of our 19 geese stopped off on Öland
or Gotland, the median stopover duration was
again only 3 days (three birds staying longer than
one week: 8, 8 and 16 days) and only three birds
made stopovers in the western Baltic (2, 4 and 7
days). Although there are no total count data avail-
able for Gotland, a major staging site in the central
Baltic, local farmers have not noticed any increases
over the past decade. That Gotland is already being
used to capacity can also be concluded from stud-
ies on the spring feeding ecology of Barnacle Geese
during staging in 2003 and 2004 (van der Graaf et
al. 2006). The grazing pressure reported was more
than twice the value at a comparable staging site
in the Dutch Wadden Sea, and at Gotland goose
grazing right from the onset of spring growth pre-
vented a substantial accumulation of fresh biomass
over the entire stopover period.

Systematic total censuses have revealed that an
increasing proportion of the flyway population has
remained in the Wadden Sea during May in the
1990s (see Fig. 6). If we accept that one-third of the
flyway population of 360 000 was still in the
Wadden Sea in May 2000, this would equate to 120
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000 birds, leaving approximately 240 000 Barnacle
Geese elsewhere (judging from our tagged birds vir-
tually all of these in the Baltic). According to Fig. 6,
before 1993 the entire flyway population had
already moved to the Baltic in May, close to 200
000 at that time (Ganter et al. 1999). We conclude
that since the mid 1990s the Baltic spring staging
sites have absorbed only a part of the population
increase and may well be reaching capacity.

That only 2 of our tagged birds stayed longer
than three weeks in the Baltic, compared to 13
(68%) that stayed not longer than a week, with
over half (11 birds) staying behind in the Wadden
Sea until 14 May, fits the trend for the flyway popu-
lation as a whole. Evidence that prolonged spring
staging in the Wadden Sea had already set in during
the late 1980s has been presented by Stock &
Hofeditz (2002) on the basis of departure dates
from the Hamburger Hallig on the west coast of
Schleswig-Holstein (northern Wadden Sea). Koffij-
berg & Günther (2005) updated this information
and showed that the Barnacle Goose has delayed its
departure by more than six weeks over the past 15
years (Fig. 7). This regular progression is evident
throughout the period of observation, and our
tagged birds reflect the overall pattern. Individuals
were much more restricted in their decision when to
take off for the Arctic compared to the temperate

staging area (Figs 3 and 5), and this climatic restric-
tion seems also responsible for the low annual vari-
ability in the timing of spring migration at the Gulf
of Finland, the ‘exit’ out of the Baltic (Fig. 7). Some
variation, however, exists, and at least a tendency
(F1,13 = 3.7, P = 0.08) towards earlier departure
from the Baltic over the past 14 years can be
noticed, which is likely to be driven by a climatic
change towards an advanced onset of spring.

Geese that left the Baltic later started clutches
later (Fig. 4), so despite the adjustment of stop-
over duration according to departure time from
the Wadden Sea apparent in Fig. 5, they did not
compensate for a delayed Baltic departure by
reducing pre-nesting staging time in the Arctic.
This underlines the importance of arctic pre-nest-
ing staging sites, where the geese can accumulate
body stores at a high rate. Barnacle Geese were
able to reach fat deposition rates of c. 30 g day–1

at spring staging sites on the Kanin Peninsula in
2002 (Eichhorn et al. unpubl.), where we suspect
rapid follicular development commences, 360 km
from nesting area.
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Figure 7. Date of mass departure of Barnacle Geese at
the Hamburger Hallig, Schleswig-Holstein, Germany, in
the years 1988–2003 (rate of increase 3.04 day year–1,
F1,14 = 57.2, P < 0.001, redrawn after Koffijberg &
Günther, 2005) and median date of mass passage at the
Gulf of Finland (F1,13 = 3.7, P = 0.08, data obtained
from the Kymenlaakso Birding Society (1990–2004),
annual reports published in Lintukymi and from P.
Tolvanen (for spring 2004, pers. comm.).



The increase of the Russian Barnacle popula-
tion coincided with a pronounced westward
expansion of its breeding distribution (Ganter et
al. 1999), thereby shortening the migration route
by up to 700 km (e.g. for birds breeding on Kanin
Peninsula compared to Vaigach or Novaya
Zemlya). Reductions in migratory costs may have
facilitated a new migratory strategy while reduc-
ing the importance of an intermediate staging in
the Baltic. The Tobseda birds studied here belong
indeed to a new breeding site colonised in the
early 1990s (Syroechkovsky 1995), 300–400 km
southwest of the traditional breeding area.
Accepting that the Baltic sites are now filled to
capacity, the trend to use other areas would be
explained by changing travel traditions. Geese
experiencing a migration pattern that does not
result in successful breeding in one spring would
likely change their patterns of site use the follow-
ing year such as documented for the Pink-footed
Goose by Madsen (2001). There remains the
intriguing possibility that spring feeding opportu-
nities in the Wadden Sea have improved over past
decades. Aside from climatic amelioration the
extended grazing of the geese themselves may
prolong the profitable phase of the vegetation in
the Wadden Sea in spring as concluded for the
Brent Goose by Bos et al. (2004) and for the
Barnacle Goose by van der Graaf et al. (2002).
Perhaps these two processes have together
enhanced the prospects of prolonged Wadden Sea
staging. It would be of great interest to ascertain
the spring staging pattern of Barnacle Geese from
the long-established traditional colonies on
Vaigach or Novaya Zemlya that possibly still follow
the ‘Baltic routine’. Observations on Barnacle
Geese of the Svalbard population on staging islets
in northern Norway have confirmed feeding terri-
toriality and the dominance of long-term site visi-
tors (Prop 2004) and this would argue for ‘grazing
rights’ of the original population. For species like
geese where migration routes are transmitted cul-
turally by the family there is ample scope for flexi-
bility (Sutherland 1998). Assembling more such
case histories of individual Barnacle Geese is
bound to be rewarding.
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SAMENVATTING

Deze studie beschrijft de trekbewegingen van 19
Brandganzen Branta leucopsis in het voorjaar van 2004.
De plaats van de vogels werd continu geregistreerd met
dataloggers van 9 g die op een van de pootringen waren
geplakt. De vogels (alle vrouwtjes) werden in 2003 gevan-
gen in een broedkolonie bij Tobseda (Pechora Delta,
Rusland, 68°35'N, 52°20'E) en in het volgende jaar op
dezelfde plek teruggevangen, waarna de gegevens werden
uitgelezen. Een beperking van de techniek in de datalog-
gers was dat de positie van de vogels niet te reconstrueren
was wanneer de vogels continu daglicht ondervonden in
het late voorjaar en de zomer, maar deze periode werd
deels gedekt door directe waarnemingen in de broedkolo-
nie. De techniek had een onverwacht voordeel doordat de
registratie met loggers het mogelijk maakte de broedrit-
miek vast te stellen. Zodra de vogels op het nest zaten,
werd het ‘donker’. De meeste vogels verbleven tot ver in
mei in het Waddengebied. Tijdens twee periodes waarin
de omstandigheden gunstig waren om te trekken, vertrok-
ken de geringde vogels: 9 op 14–15 mei en 10 op 17–18
mei. De vogels bleven 4 dagen (mediaan) in het
Oostzeegebied; zes vogels verbleven daar langer dan een
week. De meeste vogels arriveerden op 18 mei (met de
laatste op 25 mei) in het gebied rond de Witte Zee, de vol-

gende pleisterplaats. Vogels arriveerden in de kolonie tus-
sen 6 en 11 juni (gemiddeld 8 juni). Dat was vier dagen
voor de eileg. Het mediane begin van de eileg viel op 13
juni (5–19, n = 17), gelijk aan dat van de gehele kolonie
(n = 385). Geconcludeerd wordt dat de Tobseda-vogels
een neiging hadden het Oostzeegebied over te slaan, ter-
wijl pleisterplaatsen in het oostelijke deel van de Witte
Zee gedurende drie weken werden gebruikt voor de laat-
ste vlucht naar de broedkolonie. De groei van de eieren
moet – afgaande op het tijdschema van de trek – begon-
nen zijn voordat de vogels in de kolonie aankwamen. Op
grond van waarnemingen uit 2002 verblijven de ganzen
dan mogelijk op Kanin, 360 km van Tobseda. De
Brandganzen van de jonge kolonie bij Tobseda hebben
kennelijk een ander trekpatroon dan vogels uit de traditio-
nele kolonies meer oostwaarts (Nova Zembla en Vaigach).
Deze verandering heeft mogelijk te maken met de kortere
reisafstand. Het lange verblijf in de Waddenzee komt
overeen met tellingen in het Waddengebied, die over de
afgelopen 15 jaren toenemende aantallen Brandganzen in
mei laten zien. De trend is een aanwijzing dat de voorjaar-
somstandigheden tegenwoordig beter zijn dan vroeger,
dat de pleisterplaatsen in de Oostzee hun draagkracht
hebben bereikt, of een combinatie van de twee. 
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