
Ornis Fennica 103: 97–110. 2026. Special issue on Euro-African Flyways.

Evidence of continued declines in overall abundance and 
proportion of females among spring migrating Baltic-
breeding Common Eiders 2009–2024

Preben Berg, Anthony D. Fox, Morten Frederiksen, Aleksi Lehikoinen & 
Thomas Bregnballe*

P. Berg, Rådyrvænget 2, Nyråd, DK-4760 Vordingborg, Denmark.
A.D. Fox, T. Bregnballe, Department of Ecoscience, Aarhus University, DK-8000 
Aarhus C, Denmark.
M. Frederiksen, Department of Ecoscience, Aarhus University, DK-4000 Roskilde, 
Denmark.
A. Lehikoinen, Finnish Museum of Natural History, FI-00014 University of Helsinki, 
Finland.
* Corresponding author’s email: tb@ecos.au.dk

Received 9 December 2024, accepted 15 May 2026

Declines in the Baltic/Wadden Sea Common Eider Somateria mollissima flyway 
population prompted development of an International Single Species Action Plan 
(ISSAP), requiring previously unavailable annual assessments of abundance and sex 
ratio. We assessed whether daily spring counts of Common Eiders at Hyllekrog, a 
migration bottleneck watchpoint in southern Denmark, could track annual changes in 
abundance and sex ratios breeding “upstream” in the Baltic Sea. Standardised counts 
declined by 65.2% from 404,845 in 2009 to 140,820 in 2024, matching similar trends 
(45.2% decline) at Kåseberga, Sweden, 185 km northeast. How much this is due to true 
population decline and/or to short-stopping in milder winters remains unknown. 
Proportions of females in migrating flocks at Hyllekrog fell from 0.340 in 2013 to 0.296 
in 2024, consistent with declines at Hanko Bird Observatory (Gulf of Finland) which fell 
from 0.396 in 2009 to 0.321 in 2024. Truncating the observation period at Hyllekrog by 
61% to 6 March–20 April reduced the count totals by 8.9%. Counts from this reduced 
period were highly correlated with the total counts (r = 0.996), and annual trends almost 
identical (–7.7% and –7.5%). Subsampling showed observations at two–, four– and 
eight–day intervals produced weaker correlations and much reduced precision in 
abundance and sex ratio estimates. We therefore recommend continued daily spring 
counts of migrating Eiders and sex ratio sampling between at least 6 March and 20 April 
as the most effective means to fulfil ISSAP monitoring requirements.

1. Introduction

The Baltic/Wadden Sea flyway population of the 
Common Eider Somateria mollissima (hereafter 

Eider) breeds mostly in Denmark, Sweden, 
Finland and Estonia and winters in Danish, 
German and Dutch marine waters (Desholm et al.
2002, Ekroos et al. 2012). This biogeographically 



defined group of birds is considered largely 
discrete from other Eider populations around the 
coasts of Europe, Iceland and Greenland (see 
Lehikoinen et al. 2022). The section of this popu-
lation that breeds around the shores of the Baltic 
Sea has been in decline since the mid–1990s 
(Desholm et al. 2002, Ekroos et al. 2012, 
Tjørnløv et al. 2019). The wintering numbers of 
the entire population are considered to have 
fallen from 1.2 million in 1990 to less than 
760,000 by 2000 (Desholm et al. 2002). This 
decline led to its designation by HELCOM as a 
Vulnerable breeding population (annual growth 
rate 0.932, classified as a strong decrease) and 
Endangered wintering population (annual growth 
rate 0.964, a moderate decline HOLAS III 2023). 
It also precipitated the drafting of an International 
Single Species Action Plan (ISSAP) for the 
conservation of the species under the African 
Eurasian Waterbird Agreement (AEWA, 
Lehikoinen et al. 2022). The ISSAP agreed a 
range of conservation actions to improve survival 
and breeding success, and hence the conservation 
status of the population. Specifically, the ISSAP 
recommends implementing a coordinated Eider 
monitoring scheme (Objectives 1.3.2 and 3.1.7 
including population size, trend and hunting bags 
where appropriate) and the generation of an 
Adaptive Harvest Management Programme. In 
addition, the ISSAP draws attention to the poten-
tially detrimental effect of predation-induced 
female mortality, reflected in the rapidly 
increasing male-biased sex ratio in the Baltic and 
Wadden Sea population which limits productivity 
(Lehikoinen et al. 2008). The skewed sex ratio is 
the result of elevated mortality among breeding 
females, because there is no evidence of skews in 
the sex ratio at hatching or sex-specific duckling 
mortality (Ramula et al. 2018, Tjørnløv et al.
2019). Hence, one ISSAP recommendation was 
to establish some form of monitoring network for 
demographic measures, which suggested 
including Hyllekrog in Denmark, Kåseberga in 
Sweden and Hanko in Finland, plus at other 
possible places not yet identified.

Regular and comprehensive internationally 
coordinated counts of highly dispersed nesting 
Eiders on breeding areas and of more 
concentrated but offshore aggregations on the 
wintering grounds are expensive and demanding 

(Ekroos et al. 2012). Despite the requirements of 
the ISSAP, there remains therefore some un-
certainty as to whether the population is still in 
decline, whether the sex ratio continues to be 
more male-biased and, if so, at what rates these 
metrics are changing. The latter is especially 
important because in response to declining 
proportions of females in the Baltic population 
(Lehikoinen et al. 2008, Christensen & Hounisen 
2014, Ekroos et al. 2012, Tjørnløv et al. 2019, 
Berg & Bregnballe 2020), hunting of females in 
Denmark was suspended from winter 2014/15 
(Christensen & Hounisen 2014). At the very 
least, it is important to document whether that 
management intervention has had the desired 
effect of moderating the skewed sex ratio. The 
annual sampling of sex and age ratios from wings 
voluntarily returned by Danish hunters used to be 
the major source of sex ratio data for this popu-
lation, but this is no longer an option since the 
female hunting ban, enhancing the need for other 
methods to assess the development of the sex 
ratio in the population. In this respect, systematic 
counts of migrating birds and their sex ratios at 
strategic points in the flyway offer one potential 
means of gathering time series data on both 
numbers and sex ratio, based on the premise that 
some prior assumptions are met to ensure that the 
samples are consistently representative of a part 
of the population.

Almost all Eiders breeding around Baltic Sea 
coasts winter in the Danish-German-Dutch 
Wadden Sea and inner Danish waters (Noer 
1991). During spring migration back to the 
breeding areas, many of these birds pass through 
Fehmarn Belt, the narrow strait between Lolland 
and the German island of Fehmarn. Eiders 
passing through here comprise birds wintering in 
the Wadden Sea and the westernmost Baltic, as 
well as birds moving in late winter from Kattegat 
south through Little and Great Belts, prior to 
actual spring migration (Noer 1991, Desholm et 
al. 2002, Bønløkke et al. 2006). The southern-
most point on Lolland, Hyllekrog, provides a 
location from which to record almost all the 
Eiders migrating through Fehmarn Belt on their 
way back to the breeding areas higher “upstream” 
(i.e. further along the flyway towards the 
breeding range around the Baltic Sea, Fig. 1). 
Assuming the Eiders migrating past South 
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Lolland make up a reasonable sample of the 
overall Baltic Sea population, the annual count of 
passing Eiders could provide an index of the 
changes in the overall size of the total Baltic 
breeding population (Berg & Bregnballe 2020). 
Likewise, sampling of the sex ratio among birds 
returning to the breeding grounds in spring 
provides an assessment of the sex ratio of the 
population, now that the former method of 
sampling the wings of Danish hunter shot birds 
no longer presents itself after the banning of 
hunting females.

Here, we use the systematic spring migration 
count data from Hyllekrog to examine whether 
there have been continued long-term changes in 
total numbers of Eider passing through Fehmarn 
Belt and changes in the sex composition between 
2009 and 2024. We also consider whether these 
counts and the sampled sex ratios could function 
as an indicator of the size and sex ratio of the 
population breeding upstream of Hyllekrog in the 
Baltic as monitoring components to contribute to 
the function of the ISSAP, by comparing with 
count data from two migration watchpoints closer 
to the breeding areas. Finally, we assess the 
effects of reducing the duration of the observation 

period and the frequency of observations on our 
ability to predict the overall abundance and sex 
ratios in the full survey as a means of reducing the 
resource investment in undertaking such 
observations.

2. Materials and methods

2.1. Study area and species

Annual observations of the migration of Eiders 
were made during the springs of 2009–2024 by 
PB. These were made by use of a telescope and a 
pair of binoculars from the southernmost point of 
the Danish island of Lolland at Hyllekrog 
(54.594°N, 11.504°E) an isthmus that juts into 
Fehmarn Belt, where relatively few birds pass 
further offshore than 4 km from the coast (Berg & 
Bregnballe 2020). The observation point was 
located 5 m above sea level and 60 m from the 
waterline. PB observed that very few eastward-
migrating Eiders were moving between local 
feeding and roosting areas, so the vast majority 
registered were migrants travelling to breeding 
grounds farther east and north in the Baltic Sea. 
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Fig. 1. Map showing the locations of 
Hyllekrog (Lolland, Denmark), Kåseberga 
(Scania, Sweden) and Hanko Bird 
Observatory (Finland). Red arrows show 
the putative spring migration dispersal 
patterns of Eiders passing both observation 
points en route to ultimate breeding areas.



Attempts were made to identify and exclude 
Eiders that were moving between local feeding 
and roosting areas, characterised by small 
numbers, variable flight directions and distance 
from coast, and mainly in strong easterly winds 
and/or with strong currents from east to west. 
Eiders flying in very small flocks, largely 
confined to the first 1½ hr after first light, were 
assumed to be local movements, not migrants. 
Most of these small flocks were observed during 
February and the first three weeks of March and 
were typically widely spread over the sea 
between 0.5 and 10 km from the coast. In this 
respect, they conspicuously differed from the 
purposeful, strongly unidirectional migration of 
passing flocks which typically flew within 1 km 
from the coastline. For this reason, small flocks 
categorized as local movements were not 
included in the records of eastward migrating 
flocks used in the present analyses.

2.2. Observation protocols at Hyllekrog

Observations were initiated between 24 February 
and 9 March in 2009–2013 but since 2014 from 
2–10 February and continued daily up to 7–8 
June (on average 108 days per season). On a few 
days bad weather rendered counts impossible 
(e.g. severe snow in early February 2021 and 
thick fog on 2 March 2023). Observations were 
performed from ½ hr before sunrise until midday, 
in the early afternoon or (from end of March 
onwards) during all daylight hours. On mornings 
with particularly intense migration, data collec-
tion followed a fixed schedule switching between 
three protocols: (i) sampling sex ratios of Eider 
flocks, (ii) counting migrating Eiders, and (iii) 
counting Common Scoters Melanitta nigra (see 
Berg & Bregnballe 2020). Sex-ratio determ-
inations were performed on all observation days 
during 2013–2024 from as many flocks as 
possible, leading to sex determination of 58,681–
115,430 Eiders each spring. Immature Eiders (i.e. 
males in their 2nd or 3rd year were also sexed). 
The age of the males was only recorded in 2014 
and 2015, and these two years they constituted 
5.6% and 2.9% of the males estimated to have 
passed the observation point. Several factors 
affect our ability to correctly sample the 

proportion of females passing on migration. 
These include that the proportion of males in the 
flocks typically was highest very early in the 
morning, and that the number of birds migrating 
was highest early in the day, gradually declining 
towards midday after which it remained fairly 
constant (see Berg & Bregnballe 2020). 
Consequently, the observer PB attempted to 
sample sex ratios from as many of the flocks as 
possible that were passing between 7 and 12 am 
(especially between 8 and 10 am). PB did this 
because experience showed that the composition 
of sexes at this time of the day gave the best 
estimate of the sex ratio among all the birds that 
had passed the observation point over the entire 
day. In the springs of 2017–2018, observation 
days were split into five blocks of three hours 
duration, starting at 6 am, during which the 
proportion of females was recorded for each time 
block. Since 2019, on days with larger numbers 
of Eiders migrating, the day was split into 1 hr 
blocks from 6 am, sampling as frequently as 
possible within each block to estimate the sex 
ratio for each block based on total numbers 
passing. In this way, the overall proportion of 
females passing was estimated for each day by 
summing the number of females estimated within 
each time block. On days when migration 
intensity made it impossible to sample sex-ratios 
from all flocks, ratios were sampled from large 
numbers of flocks, considered to be represent-
ative of those that passed through that day. As a 
result, the proportion sexed dropped from 50–
100% in February to 15–30% in late March to 
early April, but by late April rose to 70–100%. 
After the field season, numbers of females 
passing was estimated for each day by 
multiplying the number of individuals passing in 
each time block with the proportion of females 
recorded in the flocks where all individuals were 
sexed.

2.3. Adjusting for birds missed during observer 
absence

Counts and sex-ratios for the relatively small 
number of observation hours missed were 
substituted with those from equivalent times of 
the day on adjacent days, adjusting for weather 
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conditions (fully described in Berg & Bregnballe 
2020). The contributions that these estimated 
substituted birds made to annual totals are shown 
in Supplementary Materials Table S1.

2.4. Comparative data from Kåseberga, Sweden 
and Hanko, Finland

In order to judge whether the changes in the 
annual numbers of Eiders counted passing 
Hyllekrog in spring were representative of the 
birds breeding further up the flyway in the Baltic, 
we compared them with those counted daily 
migrating past Kåseberga (55.381°N, 14.056°E, 
Fig. 1) in Sweden on Scania's south-east coast, 
collected primarily by Sven Splittorff, helped by 
Tomas Svensson collating the data. The daily 
observations started at sunrise and ended at 11 hr 
unless migratory flocks continued to pass by, and 
in that case the observations were extended into 
the afternoon. For some years, a few days of 
observations were supplemented by migration 
observations from nearby locations in south-east-
ern Scania due to missing counts at Kåseberga. 
Furthermore, to confirm that changes in the 
annual sex ratio among Eiders passing Hyllekrog 
in spring were representative of the birds 
breeding further up the flyway, we compared 
these with recorded sex ratios of spring migrating 

Eiders passing the Hanko bird observatory 
(59.813°N, 22.916°E, Fig. 1) on the southwest 
Finnish coast during 1979–2024. This provides a 
sample of birds breeding in the Gulf of Finland. 
Although a common breeding bird at and around 
Hanko, Eider sex ratio data have been collected 
from passing migrating flocks by volunteer 
birdwatchers (1–6 observers per day) under-
taking standardized migration counts at the bird 
observatory. The daily migration count protocol 
in Hanko included four hours of standardized 
count procedure starting from sunrise. The counts 
continued beyond the first four hours if the 
migration continued. However, the main Eider 
migration took place during the first four hours of 
daylight and was typically weak thereafter. There 
were no observation gaps in the presented data set 
between 1 March–30 April, covering the main 
migration period for Eiders (Lehikoinen et al.
2006, 2008). The sex ratio of migrating Eiders 
has been a top priority of annual migration counts 
since 2001 (Kilpi et al. 2003). Two lead observers 
(A. Vattulainen 2001–2018 and A. Aintila 2019–
2024) were responsible for the consistent 
recording of sex ratios on most of the observation 
days during 2001–2024. The sex ratio data show 
little seasonal variation during the peak migration 
period of the Eiders at Hanko (Lehikoinen et al.
2008). We evaluated the sex ratio from the Hanko 
data using only birds which had migrated 
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Fig. 2. Plot of total daily numbers of Common Eiders counted passing Hyllekrog, Denmark 2009–2024, showing the 
effects of removing daily counts prior to 6 March (loss of 5.41%) and after 20 April (4.28%) as a contribution to overall 
numbers counted.



eastwards during the 15 days long peak migration 
period to avoid movements of the local breeders. 
The timing of this peak period varied among 
years. This was defined for each year by selecting 
first the peak five days period of the whole 
migration season and then adding the five days 
before and after the peak period (see Lehikoinen 
et al. 2008). The annual number of sexed birds 
varied in 1979–1983 between 123 and 7,484 
(mean 2,277) and in 2001–2024 between 4,360 
and 32,550 (mean 13,943).

2.5. Estimating trends in total numbers and sex 
ratio

To assess trends in the total annual number of 
migrating Eiders passing Hyllekrog, we used 
linear regression of log-transformed annual 
estimated totals (2009–2024) against year. Due to 
less complete coverage, 2011 was excluded from 
this regression. For other years, the adjusted 
annual total was considered reliable (see Table 
S1). We repeated this analysis using annual total 
migration counts from Kåseberga on the southern 
Scania coast of Sweden from the same period and 
tested whether the trend over time was different 
between the two sites. In addition, we tested 
whether the regression model was improved by 
using the annual sum of total counts at Hyllekrog 
and Kåseberga as response variable, which might 
indicate that a variable fraction of migrating 
Eiders passed each of these locations each year.

We used linear regression to test for trends in 
sex ratio of migrating Eiders at Hyllekrog (2013–
2024) and Hanko (1979–2024). Given that the 
response variable is a proportion, beta regression 
would in principle be more appropriate, but with 
the small range in observed sex ratios this seemed 
unnecessary. Results were confirmed using beta 
regression (Ferrari & Cribari-Neto 2004), and in 
each case significance levels were unchanged.

2.6. Testing the effects of shortening the 
duration and frequency of observations

To test for a trend in timing of overall migration 
that may require correction for in future years, we 
estimated the date when 10%, 50% and 90% of 

the annual total counted had passed Hyllekrog 
(2014–2024). In all of these years, observations 
were carried out daily from 10 February (or 
earlier) to 7 June; for this analysis we only 
included data from 10 February up to and 
including 7 June. Since such long-duration daily 
observations represent a considerable investment 
of effort, we used the count database to pose the 
question whether reduced efforts may be equally 
effective in gathering the data compiled in the full 
datasets. We examined the cumulative phenology 
of spring migration across all observation years 
to identify the best period for compiling, for 
example 90% of total observations over the 
shortest possible observation dates. There being 
no easy objective approach to determining the 
formal start and end of the main migration period, 
we arbitrarily visually judged what might be 
close to an optimal trade-off by truncating the 
period of observations to between 6 March and 
20 April when cumulative counts across all years 
showed a distinct upswing and tail-off (see 
Results).

We also investigated the effects on our ability 
to predict the total passage volume (i.e. the cumu-
lative number of birds passing in a migration 
season) and sex ratio, as well as trends over time 
in both parameters, by successively reducing the 
frequency of counting to see how that affected 
our ability to predict both parameters. We did this 
by reducing the counts during the period 6 
March–20 April from daily to every two, four and 
eight days. Specifically, we subsampled the daily 
estimated counts from Hyllekrog 10,000 times, 
each year picking a random starting date and then 
selecting regularly spaced counting days. We 
then estimated the correlation between the three 
times 10,000 sub-sampled annual totals (repres-
enting counts every two, four or eight days) and 
the overall totals, as well as the log-linear 
regression slopes (i.e. trends over time) for each 
sub-sampled data set. Similarly, for sex ratio we 
estimated the correlation between sub-sampled 
and overall ratios, as well as the regression slopes 
for each sub-sampled data set.

All statistical analyses were performed in R v. 
4.4.2 (R Core Team 2024), and model results 
were visualised using the visreg package 
(Breheny & Burchett 2017).
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3. Results

3.1. Annual numbers counted passing 
Hyllekrog, SE Denmark

There was some year-to-year variation in 2014–
2024 in the date at which 10%, 50% and 90% of 
the total spring migration count passed Hyllekrog 
(see Fig. S1 in Supplementary materials). In 
2018, the migration started and ended later, 
probably because of the unusually cold spring in 
that year. The small deviation in the timing of 
passage of 50% of the Eiders (on average 30 
March) suggests that the timing of the counts 
need not be adjusted because of, for instance, 
climate change advancing the migration.

Cumulative counts showed that there were 
dramatic increases in daily numbers passing from 
6 March each year and that daily numbers fell 
rapidly after 9 April and then again after 17 April 
(see Fig. 2). Restricting counts to days between 6 
March and 20 April reduced the total observation 
period (≤10 February to 7–8 June) from c. 118 
days to 46 days (a reduction of 61% in 
observation effort burden) and reduced the total 
number of recorded Eiders by 6–16% (Fig. 3). 
Annual counts for the reduced period were highly 
correlated with the annual total counts 
(r = 0.996), and the estimated trends over time 
were almost identical for the reduced and total 
counts for the 2013–2024 period (respectively –
7.7% and –7.5% per year).

The estimated annual totals passing 
Hyllekrog over the full observation period 
declined from c. 410,000 Eiders regularly in 
2009–2012 to 228,000 in 2017 and to 141,000 in 
2024 (Fig. 3, Table S1). The decline was highly 
significant (F₁,₁₃ = 119.2, P < 0.0001), with an 
estimated annual trend of –6.8%, equating to 
65.2% over fifteen years. The decline over time at 
Kåseberga over the same period was also 
significant (F₁,₁₄ = 28.9, P < 0.0001), with an 
estimated annual trend of –3.9% (or 45.2% 
overall during 2009–2024). Trends at the two 
sites were significantly different (t₂₇ = 3.05, 
P = 0.005). The log-linear model for the sum of 
counts at Hyllekrog and Kåseberga fitted even 
better (r² = 92.5%) than for each site in isolation 
(Hyllekrog: r² = 90.2%, Kåseberga: r² = 67.4%), 
suggesting that part of the population may have 

switched between migrating past each of these 
sites.

Reducing the frequency of counts to every 
two, four or eight days led to increasingly lower 
correlation with the total counts as well as 
reduced precision—but no bias—in the estimated 
trend over time (Fig. 4).

3.2. Annual sex ratios sampled among Eiders 
passing Hyllekrog and Hanko

The annual proportion of females observed at 
Hyllekrog decreased from 0.340 in 2013, to 
0.305–0.322 in 2015–2019 to 0.294–0.296 in 
2022–2024 (Fig. 5), with a highly significant 
negative trend over time (F₁,₁₀ = 93.1, 
P < 0.0001). During the period 6 March–20 April, 
when 90% of all males and females passed 
Hyllekrog, the average daily proportion of 
females ranged from 0.23 to 0.39 (mean 0.312) 
with no evident relationship between the number 
of individuals passing by and the sex ratio (Fig. 
S2). Sex ratios during the reduced counting 
period (6 March–20 April) were highly correlated 
with the full period (r = 0.981), and the yearly 
difference was no more than 0.005 (Fig. 6). As 
with predicting total migration volume, the 
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Fig. 3. Estimated annual total numbers of Common 
Eiders passing Hyllekrog in SE Denmark (red) and 
Kåseberga on the southern Scania coast of Sweden 
(blue, 2009–2024) during spring migration. The lines 
show fitted log-linear trends over time for the two sites. 
The black circles show the annual counts at Hyllekrog 
from the reduced sampling period 6 March–20 April in 
2013–2024.



estimates from less frequent sampling of sex 
ratios (from once every two days to once every 
eight days) rapidly deteriorated the ability to 
predict the sex ratio in the total samples with 
precision (see Fig. 7).

The proportion of females among spring 
migrating Eiders sampled off Hanko, Finland 
declined steadily from the late 1970s. The annual 
proportion of females decreased further from 
0.368–0.407 in 2009–2011 to 0.282–0.353 in 
2022–2024, showing a similar decline to 

Hyllekrog, albeit with greater between year 
fluctuations and no significant decline during 
2013–2024 (Fig. 8).

4. Discussion

4.1. Overall trends in annual counts

These results show that the numbers of Eiders 
annually passing Hyllekrog based on systematic 
counts following a common protocol have 
declined by almost two-thirds during the period 
2009–2024. Numbers consistently declined year 
on year, mirrored (albeit at a significantly slower 
rate) in similar counts undertaken 185 km to the 
NE at a similar migration watch point at 
Kåseberga. We are confident that the Eiders we 
observe after 20 March are not birds 
repositioning locally after overnight movement 
but are active spring migrants (Berg & 
Bregnballe 2020), which closely follow the coast 
on their way back to breeding colonies along 
Baltic Sea coasts. Our impression is that these 
Eiders navigate within sight of the coast, few 
birds pass more than 4 km offshore and so most 
of the volume of this passage is visible from the 
observation point at Hyllekrog. There is no 
evidence that more birds pass when pushed closer 
to the coast by strong offshore winds, for 
instance. Alas, we have no way of knowing how 
many birds migrate under cover of darkness, but 
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Fig. 5. Annual proportion of females among spring 
migrating Common Eiders sampled annually from 
Hyllekrog, Lolland, Denmark, 2013–2024 (black circles). 
The line shows the fitted linear trend over time, and the 
open squares show the equivalent estimates from the 
reduced counting period (6 March–20 April).

Fig. 4. Boxplots of correlations with the 
total count (top) and trends over time 
(bottom) of 10,000 simulated data sets 
with reduced counting frequency. The 
dashed horizontal line in the bottom 
panel shows the annual trend 
estimated from the complete data set.



we have no reason to expect that the proportion 
of Eiders choosing to migrate in daylight has 
changed over the years. In addition, we know that 
at least some migrating Eiders from west of 
Sweden heading for the inner Baltic Sea traverse 
Swedish Scania and others funnel down through 
Öresund (Alerstam et al. 1974, Peterz 2003), so 
avoiding passing Kåseberga and/or Hyllekrog. 
Nevertheless, based on studies of other Eider 
populations (Petersen et al. 2012, Beuth et al.
2017), we consider Eiders in our study population 
to be moderately to highly site-loyal to wintering 
and staging areas and therefore follow similar 
migration timing and routes between years. For 
this reason, we consider that comparisons 
between springs of different years could represent 
an index of the abundance of Eiders breeding 
“upstream” in the flyway from Hyllekrog, on the 
assumption that migrating Eiders passing there 
follow the same migration route back to a discrete 
area of the species’ breeding range.  The fact that 
observations at two similar migration points 
show similar numbers of Eiders passing and both 
show declining annual totals, gives some 
confidence in the reliability of these systematic 
observations. Together, they suggest that counts 
can meaningfully contribute to monitoring the 
annual relative abundance of Eiders breeding 

upstream of these two points in the flyway and 
help assess annual variation in abundance. In the 
absence of any other assessment of the annual 
numerical abundance of Baltic nesting Eider to 
support the AEWA ISSAP process, these indices 
of abundance from Hyllekrog and Kåseberga 
provide a vital indication of trends in abundance.  
Interestingly, in 2022 numbers conspicuously 
increased at Hyllekrog but fell correspondingly at 
Kåseberga. Furthermore, the negative correlation 
in the residuals from the log-linear trends for 
numbers migrating at Hyllekrog and Kåseberga 
may suggest that a fraction of migrating birds 
show variable migration patterns between years, 
so that they are counted from Denmark in some 
years and from Sweden in others.

The Eiders which passed Hyllekrog in spring 
are widely dispersed geographically in the Baltic 
in summer, and in winter they are mixed with 
birds of other breeding provenance. Hence, this 
element of the population is extremely 
challenging logistically to assess by other means, 
so we suggest that systematic counts of this type 
could potentially be a powerful contribution to 
monitoring this part of the Baltic/Wadden Sea 
Eider population, as long as the proportion of 
these Eiders that winter outside of the Baltic 
proper remains the same. If these counts and age 
ratio sampling are to be a reliable assessment of 
this Eider population, this latter assumption must 
apply. In a warming world, this may not be a safe 
assumption, and it is possible that fewer Eiders 
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Fig. 6. Relationship between the annual proportion of 
female Common Eiders in flocks sampled throughout the 
spring migration passing Hyllekrog, Lolland, Denmark, 
2013–2024 and those sampled between 6 March and 20 
April inclusive (y). The identity line (dashed) shows the 
high correlation (r = 0.981) and lack of bias.

Fig. 7. Boxplots of correlations with the overall sex ratio 
at Hyllekrog of 10,000 simulated data sets with reduced 
counting frequency. 



pass Hyllekrog and Kåseberga partly because an 
increasing proportion of Eiders are short-
stopping along their migration corridor (Elmberg 
et al. 2014), as has been demonstrated for the 
winter distributions of other diving duck species 
(Lehikoinen et al. 2013). Records in recent 
winters do suggest that some Eiders have started 
to winter to the east of the observation point at 
Hyllekrog. For example, flocks of 9,000–15,000 
Eiders were recorded in the winter of 2024/2025 
at sea off the coast at Gedser Odde (located 35 km 
east of Hyllekrog).

4.2. Overall trends in proportions of females

Long-term declines in the proportions of females 
among the adult populations of several duck 
species have been a feature of the dynamics of 
declining populations that are also suffering 
declines in reproductive success (Fox & 
Christensen 2018, Wood et al. 2021). This is also 
the case for the Baltic/Wadden Sea Eider popu-
lation. Swennen et al. (1979) observed that the 
1:1 sex ratio among Eider ducklings at hatching 
in Dutch colonies had become significantly male 
dominated (0.55) among the associated adult 
population. Over time, there was a very marked 
decline in the proportions of females among shot 
Eiders in Denmark between 1982 and 2004 (Kilpi 

et al. 2003, Lehikoinen et al. 2008). This suggests 
that sex-specific mortality of female compared to 
male Eider was responsible for the recent 
changes in population sex ratios. Hunting and 
drowning in fishing nets are likely to kill 
randomly and therefore cause mortality to more 
males than females because of the over-repres-
entation of males in the population in recent years 
(Lehikoinen et al. 2008, Degel et al. 2010, 
Glemarec et al. 2020), so these are unlikely 
contributors to the imbalance in sex ratio. Female 
Eiders face particularly high mortality risks from 
pathogens and diseases that can proliferate within 
dense breeding colonies. For example, avian 
cholera may spread rapidly through contaminated 
freshwater pools used by incubating females for 
drinking (Christensen et al. 1997, Franson et al.
2000, 2002, Desholm et al. 2002, Pedersen et al.
2003, Tjørnløv et al. 2013), but there are no 
indications that these die-offs have become more 
common recently (Kilpi et al. 2003, Tjørnløv et 
al. 2020). The trend for declining proportions of 
females in the population is likely linked to an 
increased mortality of breeding females in 
Finland and other parts of the breeding range 
along the Baltic Sea due to a sharp increase in 
predation mainly by White-tailed Eagles Hali-
aeetus albicilla, and invasive species like 
American Mink Neogale vison and Raccoon Dog 
Nyctereutes procyonoides (Kilpi & Öst 2002, 
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Fig. 8. Annual proportion of females among spring migrating Common Eiders sampled annually from Hanko bird 
observatory, Finland, 1979–2024 for years when data were available. Also shown for comparison are the results from 
Hyllekrog 2013–2024 (from Fig. 3). Fitted linear regression models for Hanko data were as follows: 1979–2024: y = 
1244.1763 – 0.6x, r² = 0.87, F1,26 = 175.78, P < 0.001; 2013–2024: y = 683.9231 – 0.2832x, r² = 0.12, F1,10 = 1.35, 
P = 0.272.



Jaatinen et al. 2022, Lehikoinen et al. 2022). 
Since these latter predators are known to present 
a continuing threat to incubating female Eiders in 
the Baltic, especially in the western Gulf of 
Finland, it seems likely that this is a continuing 
contribution to the falling proportion of females 
seen among the samples of migrating Eider flocks 
passing Hyllekrog during 2009–2024.

We are unable to assess the potential bias 
resulting from the reduced sampling of sex ratios 
during periods of maximum migration intensity 
but can see no reason for this causing systematic 
bias. As shown in Fig. 8, the sex ratio has not 
changed significantly in the Gulf of Finland since 
2017 based on sampling of sex ratios among 
migrating Eiders at Hanko. This could indicate 
that female mortality has not continued to 
increase among the breeding areas of the Gulf of 
Finland, although the large between year variance 
in sex ratios in these years (always a feature of 
annual sex ratios gathered at this site) could mask 
a continued decline.

4.3. Effects of reducing observer effort

Such prolonged human observations to generate 
monitoring data in support of international agree-
ments and single species actions plans are 
intensely costly of time (experienced volunteers) 
and/or money (trained professionals). It is logical 
therefore to ask if the same level of accuracy 
could be derived from reduced count effort within 
the spring count period. Truncating the 
observation period at Hyllekrog by 2/3 to 6 
March–20 April reduced the count totals by only 
9% on average. Furthermore, the counts from this 
reduced period were highly correlated with the 
total counts and they produced the same trends in 
the development of numbers. Also the sex ratios 
during the reduced counting period were highly 
correlated with the full period. Contrary to this, 
our repeated subsampling at two-, four-and eight-
day intervals resulted in progressively reduced 
correlation with total counts and much reduced 
precision, but with no sign of bias. Likewise, 
estimates generated from less frequent sampling 
of sex ratios at the same intervals rapidly reduced 
the ability to predict the sex ratio in the total 
samples. Based on these results, we would 

recommend continuing with daily sampling 
through the spring migration sampling period 
(i.e., 6 March–20 April) to ensure precision and 
continuity with the historical archive.

4.4. Representativeness of Eiders passing 
Hyllekrog and future perspectives

Clearly, we should be prudent about concluding 
too much from observations of Eiders passing 
Hyllekrog in spring, given the uncertainty about 
what these birds constitute in terms of relation-
ships with breeding birds of a discrete area. 
However, it does seem likely that they represent 
the Eider population that breeds all around the 
Baltic Sea coasts upstream of Hyllekrog, and as 
such the consistent year-on-year decline 
witnessed strongly suggests a decline in their 
abundance. The decline in sex ratio among Eiders 
passing Hyllekrog over the same time scale and 
similar decline in the breeding areas suggest that 
whatever is causing differential female mortality 
over males (most likely predation on breeding 
females) continues.

In light of the current conservation status of 
the Baltic Eider population, it is relevant to 
continue sampling information about the 
development of the sex ratio of the spring 
migrating Eiders at Hyllekrog and similar 
migration monitoring sites. Despite possible 
changes in the proportion of the population 
passing Hyllekrog during spring migration due to 
a possible increase in the proportion of Eiders 
that choose to overwinter further east in the 
southern Baltic Sea (something that could be 
confirmed from future aerial surveys of Eiders), 
we consider the counts and estimates of total 
numbers passing Hyllekrog as valuable. We have 
demonstrated that for a continued monitoring in 
support of the AEWA ISSAP process it would be 
possible to confine the daily counts and sex ratio 
sampling to between 6 March and 20 April with 
relatively little loss of precision in detecting 
changes in the sex ratio and in the estimates of the 
total number of Eiders passing Hyllekrog. In 
contrast, simulating reductions of observation 
effort within that window had marked adverse 
effects on our ability to predict total numbers and 
sex ratios with accuracy and precision. We 
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therefore urge the support of the continuation of 
such daily observations in coming years 
following the same protocol to generate unique 
monitoring data for a species of conservation 
concern.

Todisteita Itämerellä pesivien haahkojen 
kokonaismäärän jatkuvasta vähenemisestä ja 
naaraiden osuuden pienentymisestä 
kevätmuuton aikana 2009–2024

Itämeren/Vattimeren muuttoreitin haahkapopu-
laation (Somateria mollissima) taantuminen johti 
lajin kansainvälisen suojelusuunnitelman (Inter-
national Single Species Action Plan, ISSAP) laa-
timiseen, mikä edellyttää aiemmin puuttuneita 
vuosittaisia arvioita kannan koosta ja sukupuo-
lĳakaumasta. Arvioimme, voidaanko Tanskan 
eteläosassa sĳaitsevassa Hyllekrogissa, muutto-
reitin pullonkaulassa, tehtävillä päivittäisillä ke-
väthavainnoilla seurata ylittävän, Itämerellä pesi-
vän kannan vuosittaisia muutoksia yksilömääris-
sä ja sukupuolĳakaumassa. Standardoiduissa las-
kennoissa kannat vähenivät 65,2 % vuosien 2009 
ja 2024 välillä (404 845 → 140 820), mikä vastaa 
samansuuntaista kehitystä (pieneni 45,2 %) 
Ruotsin Kåsebergassa, 185 km koilliseen. Ei ole 
selvää, kuinka paljon tästä johtuu todellisesta 
kannan pienenemisestä ja/tai leudompien talvien 
aiheuttamasta muuton lyhenemisestä.

Hyllekrogissa havaittujen muuttavien parvien 
naaraiden osuus laski 0,340:stä (2013) 0,296:een 
(2024), mikä on yhdenmukaista Hangon lintua-
seman (Suomenlahti) havaintojen kanssa, joissa 
osuus pieneni 0,396:sta (2009) 0,321:een (2024). 
Vuosittaisen havaintojakson lyhentäminen Hylle-
krogissa 61 %:lla ajanjaksoon 6. maaliskuuta – 
20. huhtikuuta vähensi kokonaismäärää 8,9 %. 
Tämän lyhennetyn jakson laskennat korreloivat 
vahvasti kokonaislaskentojen kanssa (r = 0,996), 
ja vuosittaiset trendit olivat lähes identtiset (–7,7 
% ja –7,5 %). Aineiston osaotosten analyysi osoit-
ti, että kahden, neljän ja kahdeksan päivän välein 
tehdyt havainnot tuottivat heikommat korrelaa-
tiot ja selvästi epätarkemmat arviot kannan koos-
ta ja sukupuolĳakaumasta. Suosittelemme siksi, 
että haahkan kevätmuuton päivittäisiä laskentoja 
ja sukupuolĳakauman seurantaa jatketaan vähin-
tään 6. maaliskuuta – 20. huhtikuuta, sillä tämä 

on tehokkain tapa täyttää ISSAP-sopimuksen 
seurannan vaatimukset.
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