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Abstract

Noer, H., 1991: Distributions and movements of Eider Somateria mollissima
populations wintering in Danish waters, analysed from ringing recoveries. - Dan.
Rev. Game Biol. 14(3).

Winter distributions of Eiders Somateria mollissima in Danish waters were ana-
lysed from recoveries of individuals ringed in Estonia, Finland, Sweden, Norway,
Great Britain, and Holland. Emphasis of the analyses was placed on 1754 in-
dividuals recovered as shot. The majority of the recoveries (1,101) were ringed in
Finland, most as nesting females. This material was analysed in detail. Recoveries
reflect both autumn immigration to the Danish waters, winter distributions, and
details of spring migration. Also, highly significant differences were found be-
tween years. The interpretation of the observed patterns is complicated by nearly
continuous movements. Immigration of Baltic populations continues into De-
cember, while return movements from the Wadden Sea and/or the southern parts
of the Baltic begin in late January. In addition to the latter movements, southward
movements in the South Kattegat region and the inner Danish waters probably
take place from late January as well. The net outcome is increasing concentrations
of Eiders in the southern parts of the inner Danish waters throughout the winter.
It is proposed 1) that the major part of the Eiders wintering in the northern Kat-
tegat is the breeding populations of the Swedish West Coast and Norwegian
Southeast Coast, and 2) that most of the Eiders wintering in South Kattegat,
Storebzelt and Lillebzelt, and Sydfynske @hav are from the Baltic populations.

Author’s address:

National Environmental Research Institute
Department of Wildlife Ecology
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Preface

More than a million Eiders of Scandinavian origin pass Den-
mark each year. For the past 40 years Danish game biologists
have therefore taken a natural interest in the species. In 1962
Knud Paludan analysed migration and winter distributions from
some 200 ring recoveries, and wintering numbers and distribu-
tions were treated in 1974 by Anders Holm Joensen, who also
treated other aspects affecting the ecology of the species in a
number of publications between 1968 and 1976.

Besides the staging and wintering populations, thereis a con-
siderable breeding population of the species in Denmark, too.
Intensive ringing schemes were initiated in the Stavns Fjord and
Mandg colonies in 1970 by Anders Holm Joensen, and at Chris-
tiansg in 1972 by Niels Erik Franzmann. Continued until 1980,
these investigations returned a material comprising 3,500 recov-
eries and 12,000 controls of ringed females. Analyses were under
preparation by Niels Erik Franzmann, but due to his much too
early death in 1987 the results were never published. Unfor-
tunately, large parts of his work could not be reconstructed.

On the initiative of Helmuth Strandgaard, the former direc-
tor of the research department the Nordic Council for Wildlife
Research offered the financing of a two-year project of analysis
and publishing of the most important parts of the material. The
results of this project are the present paper and four foliowing
manuscripts, treating in detail aspects of migration, wintering,
and population dynamics of the species. The contributions to
the knowledge of the population biology of the Eider Duck
resulting from these manuscripts have only been possible be-
cause of the timely support of Norway, Sweden, and Finland
through the Council, which should be fully acknowledged here.
More than 20 years ago, one of the reasons for the founding of
the Council was the Danish bagging of Finnish and Swedish
Eiders, emphasising the need for international cooperation
when dealing with migratory species. By sponsoring the present
project, the Nordic Council for Wildlife Research is thus fulfill-
ing one of its original purposes in a convincing way.

Karsten Laursen
Director of Research Department, NERI
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Distributions and movements of Eider populations wintering i Danish waters

INTRODUCTION

The Danish waters are highly important as
wintering quarters for waterfowl popula-
tions. More than 2 million ducks, swans,
geese, and Coot Fulica atra winter in this
area, and further numbers pass during
spring and autumn (Joensen 1974a).

The most numerous species is the Com-
mon Eider Somateria mollissima. Aerial
surveys conducted in the years 1968-73 re-
vealed midwinter totals of 500,000-
550,000 counted individuals (Joensen

1974a). Resumed from 1987, recent counts
have reached totals of about 800,000 in-
dividuals (Laursen et al. in prep.). This in-
crease possibly reflects the general growth
of the North European Eider populations
(Almkvist et al. 1974, Pehrsson 1978,
Stjernberg 1982, Kullapere 1983, Hario
and Selin 1988, Laursen 1989, Franzmann
1989). In addition to the midwinter counts,
surveys in October-November and in
March-April have been conducted since
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Fig. 1. Distributions and numbers of Eiders in Danish waters found in 6 aerial surveys 1987-89. In autumn sur-
veys, the largest concentrations are observed in northern Kattegat, in midwinter surveys numbers have in-
creased and Eiders are more evenly distributed, while in spring surveys concentrations are largest in the
southernmost parts. Numbers counted in spring are high in early counts (March-April 1988) and lower in late
counts (March-April 1989). Data from Laursen et al. (in prep.).
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1987 (Laursen et al. in prep.). Numbers
and distributions of Eiders in Danish
waters throughout the winter period are
thus fairly well known (Laursen et al. in
prep.).

The detailed information obtained by
the recent annual surveys has revealed that
distributions and variatons in numbers of
Eiders are very complex. Inspection of the
surveys conducted since 1987 shows that
characteristic changes take place through-
out the winter period. Fewer individuals
are counted in the autumn than in the mid-
winter surveys, and while in October the
largest numbers occur in North Kattegat,
the counts in February and March show
that later in the winter the largest numbers
occur in the southern parts of the inner
Danish waters (Fig. 1). Corresponding
numbers are given in Laursen et al. (in
prep.).

These patterns in space and time mean
either that different populations are in-
volved, that continuous movements take
place throughout the winter, or that these
two factors act in combination. Analysis
of ringing recoveries has shown that a large
part of the Eiders wintering in Denmark
belongs to the Baltic populations, though a
few recoveries of Eiders ringed in South
Norway and West Sweden indicated that
the populations breeding there may winter
in the Kattegat as well (Paludan 1962,
Joensen 1974a). Recent analyses of recov-
eries of Eiders ringed in Great Britain and
the Netherlands have shown that some
Eiders of these populations are found in
Danish waters, too (Swennen 1976, 1990,
Baillie and Milne 1989). Thus, the compo-
sition of the wintering population of
Eiders in Danish waters is complex, and at
present it can only be investigated by fur-
ther analyses of ringing recoveries.

Since 1970 the numbers of ringed

Eiders recovered in Danish waters have in-
creased considerably. While Paludan’s
(1962) analyses were based on about 100
recoveries of Eiders ringed in Sweden, the
present number of recoveries of Eiders
ringed outside Denmark exceeds 2,000.
The purpose of this paper is to analyse
recoveries from Danish wters of Eiders
ringed elsewhere in Europe in order to im-
prove the interpretation of the results ob-
tained by aerial surveys. Emphasis is
placed on seasonal changes in distributions
of recoveries, but other aspects such as an-
nual differences in patterns of recoveries
that can be analysed from such a large
material will be presented briefly. Recov-
eries of Eiders breeding in Denmark are
presented elsewhere (Noer, in press).
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MATERIAL AND METHODS

A total of 2,161 recoveries of Eiders ringed
in Finland, Estonia, Sweden, Norway,
Great Britain, and the Netherlands and
recovered in Denmark have been available
for analysis (Table 1). A few recoveries of
individuals ringed in the German Wadden
Sea and recovered in the Danish parts exist
aswell. Allof these arelocal, and they have
not been included.

The majority of the recoveries (81%)
concerns individuals that have been shot.
This is hardly surprising for a species that
to a large extent winters offshore, but since
shot individuals are far more likely to be
recovered the presence of an open season
in Finland, Sweden, and Denmark in-
troduces a strong bias when numbers of
recoveries from different countries are
compared (Noer, in press). For the Eider,
therefore, analyses of total (international)
distributions should be based on the (much
smaller) material of individuals recovered
from ’other death causes’, though this
material may in itself be highly biased
(Noer, in press). For a national analysis,

however, the individuals recovered as shot
are by far the largest and most homogene-
ous subset of the total material. Therefore,
the analyses were based exclusively on
bagged individuals. Data on other death
causes have been included only for sparse
data sets (excluded from statistical com-
parisons) and for comparison with distri-
butions of shot individuals for the Finnish
and Swedish data sets.

Due to the geography of the inner Dan-
ish waters, distributions of recoveries are
skewed and in most cases bi- or multimo-
dal. Accordingly, statistical analysis based
on assumptions of normal distributions
cannot be applied. Instead, an arbitrary di-
vision into subareas was used (Fig. 2). This
division is based on the one used in the aeri-
al counts (Joensen, 1974a), and most com-
parisons between distributions of recov-
eries have been done by means of x>-tests.
These tests are undoubtedly less powerful
than some recently published methods for
comparisons between distributions of
recoveries (e.g. Lokki and Saurola 1987),

58+

57—

56—
Fig. 2. Subdivision of Danish waters
into count areas. Modified for com-
puterisation from the one used in aeri-
al surveys (Joensen 1974). Cor-
responding geographical names are: 55
1) Wadden Sea, 2) North Sea, 3) North
Kattegat, 4) Southwest Kattegat, 5)
Southeast Kattegat, 6) Storebeelt, 7)
Gresund, 8) Lillebeelt, 9) Sydfynske

541

Ohav, 10) Smdlandshavet, and 11)
Bornholm.
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Table 1. Survey of recoveries of Eiders from Denmark. For each country of origin is given 1) the total number
of recoveries, 2) the number of recoveries that has been ringed as pulli (numbers of recoveries of males and fe-
males given in parentheses), 3) the number of recoveries that has been ringed as adults (numbers of recoveries
of males and females given in parentheses), and 4) the total number of individuals recovered as ’shot .

TOTAL PULLI ADULTS SHOT
FINLAND 1355 180 (28,25) 1171 (3,1140) 1101
ESTONIA 67 19 (8,7) 42 (0,42) 49
SWEDEN
Baltic 286 9 (1,1) 262 (3,248) 238
Kattegat 203 35 (5,7) 161 (2,155) 163
NORWAY 27 0 25 (0,25) 18
AT BRITAIN 14 6 (2,0) 6 (3,2) 9
HOLLAND 209 69 (60,1) 139 (100,38) 176
TOTAL 2161 318 1806 1754

but in most cases they suffice to demon-
strate differences between sets of recover-
ies. Since the Eiders wintering in Denmark
essentially are distributed along a N-S axis,
another simple way of comparing patterns
of distributions is to compare geographical

RESULTS

Recoveries of Eiders ringed in
Finland

Of the Finnish recoveries, 114 were ringed
in the Aland Archipelago, while the rest
were ringed in various colonies along the
Gulf of Finland. No differences were found

latitudes of sets of recoveries by Median-
tests (Siegel 1956). This has been used in
some cases below, in the case of a two-sam-
ple comparison always with a Yates-correc-
tion (Siegel 1956).

between patterns of recoveries from differ-
ent areas, and only pooled results will be
presented here.

Comparison of monthly distributions

Table 2. Results of x*-test comparing monthly distributions of recoveries of Eiders ringed in Finland (data in
Appendix I). Each test compares distributions for a set of count areas over the five months of the open season
(Fig. 2). The first step of the analysis tests whether the overall distribution in the Danish waters is constant
throughout the 5 months, and a significant x*-statistic implies that the distribution changes. Since this is the
case, various parts of the Danish waters are compared in the following steps in order to identify areas with simi-

lar temporal patterns of recoveries.

Count areas included df P

1,3,4,5,6,7,8,9, 10 108.86 32 << 1%
1,3,4,5,6,8,9 60.11 20 << 1%
3,4,5,6,8 35.86 16 0.3%
3,4,5 6.01 8 64.6%
6,8,9 18.23 8 2.0%
6, 8 3.00 4 55.8%
6,9 12.91 4 1.2%
8,9 12.34 4 1.5%
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of recoveries (Figs 3-7, App. I) over count
areas and months revealed highly signifi-
cant differences (Table 2), implying that the
distribution of recoveries within the Dan-
ish waters changes through the season. Ex-
clusion of areas 1, 7, and 10 and, in the next
step, 9, in both cases revealed significant
differences between the count areas re-
tained in the comparison (Table 2). Areas 3,

4, and 5 were not significantly different,
while 6, 8, and 9 were. The difference was
dueto area 9, while areas 6 and 8 were simi-
lar (Table 2).

In general, therefore, the distribution
of recoveries changes highly significantly
through the winter period. Areas 7 and 10
have decreasing numbers of recoveries
from October onwards, areas 3, 4, and 5

58

574

56+

58

58—

56

54

Fig. 3. Distribution of recoveries of Eiders ringed in
Finland and recovered in Danish waters in October.
Only individuals recovered as ’shot’ are included.

8 é i0 14 12 13 14 i85
Fig. 5. Distribution of recoveries of Eiders ringed in
Finland and recovered in Danish waters in December.
Only individuals recovered as ’shot’ are included.
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T
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Fig. 4. Distribution of recoveries of Eiders ringed in
Finland and recovered in Danish waters in November.
Only individuals recovered as ’shot’ are included.

Fig. 6. Distribution of recoveries of Eiders ringed in
Finland and recovered in Danish waters in January.
Only individuals recovered as ’shot’ are included.
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Fig. 7. Distribution of recoveries of Eiders ringed in
Finland and recovered in Danish waters in February.
Only individuals recovered as ’shot’ are included.

have almost equal monthly numbers of
recoveries, while areas 6, 8, and 9 show
strongly increasing numbers of recoveries
in January and, particularly, February.
This increase was most pronounced for
area 9.

The number of recoveries is large
enough to permit analysis of differences
between years (App. II). Comparison be-
tween areas 4, 5, 6, 8, and 9 revealed highly
significant differences (x* = 77.75, df =
52, P = 1.19%), and it is concluded that
yearly differences between the distribu-
tions of recoveries exist at least for this data
set.
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Fig. 8 Distribution of recoveries of Eiders ringed in
Estonia and recovered in Danish waters in the period
October-February. All death causes are included.

Recoveries of Eiders ringed in
Estonia

The recoveries stem from birds ringed on
the Estonian West Coast, in particular at
the islands Saarema (Osel) and Hiiumaa
(Dag6). Because of the sparse data, all
recoveries from the period October to
January (including 6 recoveries of in-
dividuals found dead) were pooled. The
resulting distributions were similar to the
distributions of Eiders ringed in Finland
(Fig. 8, App. III). Recoveries from areas 1
and 3 indicate that part of the Estonian
populations winters within these areas,
though the bulk of the recoveries is from
areas 4 and 5. Compared to the recoveries

Table 3. Results of x>-comparisons of temporal distributions (monthly totals in Appendices I-VI) of recoveries
fromdifferent populations. In all cases the tests have four degrees of freedom. Levels of significance are indicat-
ed as NS: not significant, *: 1% < P < 5% , **:01% < P < 1% , and ***: P < 0.1%.

ESTONIA SWEDEN SWEDEN NETHERLANDS
Baltic Kattegat
FINLAND 1.91 NS 11.01 * .4.69 NS 64,00 ***
ESTONIA 4.33 NS 2.67 NS 28.84 ***
SWEDEN Baltic 10.78 * 22.19 **
SWEDEN Kattegat 58,13 *#**

10
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Table 4. As Table 2. Comparisons of temporal distributions of recoveries of Eiders ringed at the Baltic coasts

of Sweden (data in Appendix I11).

Count areas included X df P

4,5,6,8,9,(7+10) 61.63 20 << 1%
4,5,6,8,9 39.91 16 0.1%
4,5 4.02 4 40.3%
6,8,9 9.49 8 30.3%

of Eiders ringed in Finland, the lack of
concentrations of recoveries in areas 8 and
9 in February is obvious. Comparison be-
tween the temporal distributions of recov-
eries of Estonian and Finnish Eiders re-
vealed no significant differences (Table 3).

Recoveries of Eiders ringed in
Sweden

The Baltic populations

The majority of the recoveries (81%) were
of birds ringed at Gotland. No differences
were found between Eiders ringed on
respectively Gotland and on the Swedish
mainland. Though this lack of differences
might be caused by small sample sizes, data
were nevertheless pooled.

Comparisons between distributions of
recoveries over areas and time (Figs 9-13,
App. IT]) revealed highly significant differ-
ences (Table 4). In these comparisons, areas
7 and 10 were pooled because of small sam-
ple sizes. Exclusion of pooled areas 7+10
revealed significant differences between the
remaining areas, while comparison be-
tween areas 4 and 5 respectively 6, 8, and 9
revealed no significance (Table 4). It is con-
cluded that differences exist between on
one hand areas 3, 4, and 5 and on the other
areas 6, 8, and 9. Thus, overall patterns are
much the same as for the Finnish Eiders,
and itis concluded that thereis a decreasing
number of recoveries in areas 7 and 10 from
October-November to January-February,
while numbers in areas 8 and 9 increase and
the monthly numbers of recoveries are rela-

tively constant in areas 3, 4, and 5 (cp. App.
I10).

However, detailed comparisons with
Eiders ringed in Finland suggest that
although overall patterns are similar, slight
differences exist. In general, recoveries of
Eiders belonging to the Swedish popula-
tions tend to show more southerly distribu-
tions in the inner Danish waters (median-
test on latitude of recovery (Siegel 1956)).
Differences were significant for October
(Median = 55°30°N, x* = 8.93,df = I, P
< < 0.01), insignificant for November and
December pooled (Median = 55°22°N, x*
= 0.2428, df = 1, P = 62.22%), and sig-
nificant for January and February pooled
Median = 55°19’N, ¥* = 632, P =
1.19%). Moreover, the temporal distribu-
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Fig. 9. Distribution of recoveries of Eiders ringed in
Sweden (Baltic region) and recovered in Danish
waters in October. Only individuals recovered as
’shot’ are included.
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Fig. 10. Distribution of recoveries of Eiders ringed in
Sweden (Baltic region) and recovered in Danish
waters in November. Only individuals recovered as
’shot’ are included.

Fig. 12. Distribution of recoveries of Eiders ringed in
Sweden (Baltic region) and recovered in Danish
waters in January. Only individuals recovered as
’shot’ are included.
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Fig. 11. Distribution of recoveries of Eiders ringed in
Sweden (Baltic region) and recovered in Danish
waters in December. Only individuals recovered as
’shot’ are included.

tions of recoveries from these two areas
differed significantly (Table 3). These
differences mean that not only do recov-
eries of Eiders belonging to the Swedish
Baltic populations have a more southerly
distribution in October and in January-
February, but relatively more recoveries are
made in these months.
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Fig. I3. Distribution of recoveries of Eiders ringed in
Sweden (Baltic region) and recovered in Danish
waters in February. Only individuals recovered as
’shot’ are included.

The Kattegat populations

Eiders ringed along the entire Swedish Kat-
tegat coast were recovered in Denmark.
Most recoveries, however, stem from the
colonies at Hallands Vdderd and Kungs-
backafjorden (positions shown in Figs 14
and 15).
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Recoveries of Eiders ringed South of
57° come from areas 3, 4, and § (Fig. 14,
App. IV). In contrast, most of the recov-
eries of Eiders ringed on the Northern part
of the Swedish West Coast are from area 3
(Fig. 15, App. V). The differences between
the two data sets are highly significant
(areas 3, 4, 5, and 6 pooled over time, x* =
32.50, df = 3, P < < 0.01%).

The temporal distributions of the two
sets of recoveries are similar (App. IV and
V, x> = 2.81,df = 4, P = 58.93%), and this
is the reason why the two sets of recoveries
from the Swedish Kattegat coasts were
pooled in Table 3. After this pooling, the
temporal distribution was not significantly
different from that of the recoveries from
Finland and Estonia, but significantly
different from those of the Swedish East
coast and Holland (Table 3).

Since geographical distributions of the
recoveries of Eiders ringed on the Swedish
Kattegat coasts do not change through the
open season, comparison with the Baltic
populations that reveal temporal variation

is problematic. Therefore, such compari-
sons were not carried out. In the following
it is assumed that these distributions are
different.

Recoveries of Eiders ringed in
Norway

A total of 33 recoveries of Eiders ringed in
Norway were available. Sites of ringing
were scattered along the entire Skagerrak
coastline, and all birds were ringed as adult
females (Table 1).

Recoveries of Norwegian Eiders were
distributed almost exclusively in the north-
ern part of area 3 (Fig. 16). Because of the
small number of recoveries all death causes
and months were pooled.

Comparison with the recoveries of
Eiders ringed along the Swedish Skagerrak
coast (North of 57°N, Fig. 15) revealed that
the difference is significant (Median-test,
Median = 56°43’N, x* = 718, P =
0.74%).
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Fig. 14. Distribution of recoveries of shot Eiders
ringed in Sweden (Kattegat coasts South of 57° N).
Only individuals recovered as ’shot’ October-
February are included. The arrow indicates the posi-
tion of Hallands Viderd, where most of the recovered
individuals were ringed.

Fig. 15. Distribution of recoveries of Eiders ringed in
Sweden (Kattegat coasts North of 57° N). Only in-
dividuals recovered as ’shot’ October-February are
included. The arrow indicates the position of Kungs-
backa Fiord, where most of the recovered individuals
were ringed.
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Fig. 16. Distribution of recoveries of Eiders ringed in
Norway and recovered in Danish waters in October-
February. All death causes are included.

Recoveries of Fiders ringed in
Great Britain

A total of 14 recoveries exists of Eiders
ringed in Great Britain. All have been
ringed at Forvie, Scotland, either as duck-
lings or as winter visitors. Most were males
(Table 1), probably on abmigration with
Fennoscandian females (Baillie and Milne
1989).

The distribution of recoveries is shown
in Fig. 17. Because of the sparse material,
all death causes and periods were pooled,
and no further analysis attempted.

Recoveries of Eiders ringed in the
Netherlands

The recoveries included almost exclusively
birds ringed at the islands Vlieland and Ter-
schelling in the Dutch Wadden Sea. In the
Netherlands, ringing of Eiders has includ-
ed ringing of ducklings as well as of adults
caught both at nest and by trapping. Trap-
ping has been carried out both in the breed-
ing and the moulting periods (Swennen
1976, 1990), and thus a relatively large
number of males have been ringed. Though
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Fig. 17. Distribution of recoveries of Eiders ringed in
Great Britain and recovered in Danish waters in Oc-
tober-February. All death causes are included.

some females have been recovered in Den-
mark, the majority of the recoveries have
been of males (Table 1). Because of the rela-
tively small numbers of recoveries, sexes
have been pooled.

For this part of the material, adults
ringed in May probably represent breeding
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Fig. 18. Distribution of recoveries of Eiders ringed in
the Netherlands April-June, i.e. as ducklings or adult
males (pooled data from Appendices VI and VII) and
recovered in the Danish waters in October. Only in-
dividuals recovered as ’shot’ are included.
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individuals, while adults ringed in July-Au-
gust may be moulting individuals not be-
longing to the breeding population (e.g.
Swennen et al. 1989). Accordingly, the
recoveries were split (crudely) into three
subsets, respectively individuals ringed as

pulli, as adults before 1 July, and as adults
after 1 July.

For birds ringed in April-June a num-
ber of October-recoveries from areas 7 and
10 have been made (Fig. 18, App. VII),
while birds ringed after 1 July showed a
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Fig. 19. Distribution of recoveries of Eiders ringed in
the Netherlands July-September (data from Appen-
dix VIII) and recovered in the Danish waters in Oc-
tober. Only individuals recovered as ’‘shot’ are in-
cluded.

Fig. 21. Distribution of recoveries of Eiders ringed in
the Netherlands April-June (pooled data from Ap-
pendices VIand VIII) and recovered in Danish waters
in February. Only individuals recovered as shot’ are
included.
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Fig. 20. Distribution of recoveries of Eiders ringed in
the Netherlands and recovered in the Danish waters in
the period November-January. Only individuals reco-
vered as ’shot’ are included.

Fig. 22. Distribution of recoveries of Eiders ringed in
the Netherlands July-September (data from Appen-
dix VIII) and recovered in the Danish waters in Febru-
ary. Only individuals recovered as shot’ are included.
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more westerly distribution (Fig. 19, App.
VIII). The data sets, however, are too small
to permit meaningful testing. Due to sparse
data, recoveries from November, Decem-
ber, and January were pooled (Fig. 20). In
February, there are only minor differences
between the distributions of birds ringed
before and after 1 July (Figs 21 and 22). In
general, all recoveries of birds ringed in the
Netherlands showed distributions concen-
trated in the southernmost parts of the in-
ner Danish waters.

The temporal distributions of the three
sets of recoveries (App. VI-VIII, Novem-
ber-January pooled) showed no differences
(x* = 5.61,df = 4, P = 22.92%). There-
fore, the three sets were pooled. x*-com-
parisons showed that the temporal distri-
bution of these recoveries differed highly
significantly from all other data sets (Table
3). In all cases, relatively fewer recoveries
were made of Eiders ringed in the Nether-

DISCUSSION
Sources of bias

The patterns of recoveries presented above
do not only reflect the distributions of the
birds. They are also influenced by a number
of sources of bias. The most important of
these sources are 1) spatial and temporal
variation in hunting effort, and 2) represen-
tativeness of ringed individuals.

Spatial and temporal variation in
hunting effort

Spatial and temporal variation in hunting
effort - defined as the number of active
hours of hunting spent by hunters in the
area — would obviously affect the patterns
of recoveries, and these would no longer
merely reflect the distribution of the popu-
lation.

The Danish open season lasts from 1
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lands in November, December, and Janu-
ary.

Since the temporal distribution of
recoveries of Eiders ringed in the Nether-
lands differs from those of the other sets of
recoveries, geographical comparisons have
to be restricted in time. Comparisons of
recoveries made in February revealed that
the distributions of recoveries of Eiders
ringed in the Netherlands are highly signifi-
cantly different from those ringed in Fin-
land (areas 4, 5, 6, 8, and 9 included in com-
parison, x> = 52.84,df = 4, P < < 0.01%
(App. I and VI-VIII pooled)) and from
those ringed on the Swedish East Coast
(areas 4, 5, 6, 8, and 9 included in compari-
son, x* = 25.08, df = 4, P << 0.01%
(App. IIT and VI-VIII pooled)). In both
cases, the distribution of the recoveries
ringed in the Netherlands was more con-
centrated in the southern parts of the Dan-
ish waters.

October till 28 (29) February. Before 1970,
most Fiders were bagged in October (Joen-
sen 1974a, b, and 1978). This pattern,
however, changed between 1970 and 1975 in
some regions, detailed as areas 6, 8, and 9in
this paper (Noer et al. in prep.). In all other
areas the temporal pattern of Eider hunting
has remained largely unchanged. However,
the proportion of the total Danish bag of
Eiders shot in areas 6, 8, and 9 has been in-
creasing during the same period, and today
monthly numbers bagged - though still
high in October - reach a minimum in No-
vember-December and then increase to a
maximum in February (Noer et al. in
prep.). More than 90% of the recoveries
analysed in this paper have been made after
1970.

These changes in the geographical dis-
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tribution of the Danish Eider bag could be
due either to changes in the distributions of
the birds, to changes in hunting effort, or to
any combination of the two. Generally,
however, numbers and hunting effort
should tend to be positively intercorrelated,
as hunters probably spend more time where
the prospects of hunting success are good.
Noer et al. (in prep.) argue that though the
hunting effort undoubtedly has increased
unproportionally in the three mentioned
areas, changes in the distribution of Eiders
probably underlie the changes in hunting
effort. Granted this, it is assumed in the fol-
lowing that spatial and temporal variation
in hunting effort tend to distort patterns of
recoveries by exaggerating regional differ-
ences, rather than distorting the distribu-
tions completely.

Within any season, the hunting effort is
influenced by weather, spells of strong
winds often depressing numbers shot in
any of the 5 months of an open season
(Joensen 1974b), and ice conditions in
some years leading to high numbers being
bagged in January-February (Noer in
prep.), and in others to an early closing of
the season by Government Order (e.g. the
1978/79 season). This hardly affects the
general comparison of different regions,
but part of the differences between years
found for the recoveries of Eiders ringed in
Finland could be explained this way.

Representativeness of ringed
individuals

Another aspect affecting the conclusions is
the representativeness of the ringed in-
dividuals. In most cases ringing of Eiders
has been done by catching on the nest, and
therefore most recoveries are of adult fe-
males (Table 1). For the Eider, pair forma-
tion takes place in winter quarters (Spurr
and Milne 1976), and males abmigrate to
breed in the home colonies of their mates
(Swennen 1976, 1990, Franzmann 1983,

Baillie and Milne 1989, Noer in press). Pat-
terns of movements may therefore differ
for males and females. At least, this is the
case for moult migration (Swennen et al.
1989). However, analyses of the recoveries
from the two Danish colonies where males
have been ringed suggest that even if moult-
ing quarters and phenology of migration
may vary between sexes, winter quarters do
not differ (Noer in press). For those of the
data sets presented in this paper where both
males and females were represented, no
differences in winter quarters were found
either. Hence, pooling of sexes is consider-
ed justified for the present.

Moreover, in most countries ringing of
Eiders has been done in a limited number
of colonies. The discussion given below
rests on the assumption that the investigat-
ed colonies are representative of the total
Baltic and Kattegat/Skagerrak popula-
tions, but clearly further evidence is needed
at this point too. Because of these limita-
tions, the patterns of movements as out-
lined below should be viewed as hypotheses
rather than definitive conclusions.

Movements

Eiders breeding at the
Kattegat/Skagerrak coasts

The movements of the Swedish Kattegat
and Norwegian Skagerrak populations are
no reflected in the patterns of recoveries.
This is presumably so because these move-
ments cross open waters in Skagerrak and
North Kattegat where no hunting takes
place. As discussed below, Eiders from the
Kattegat/Skagerrak populations probably
arrive earlier at the wintering grounds in
autumn and leave earlier in spring.

Eiders breeding in the Baltic

Movements in autumn and early winter
From visual and radar observations, the
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autumn migration of the Baltic Eider
populations is known to follow the East
and South Coasts of Sweden (Carlsson
1962, Edelstam 1972, Alerstam et al. 1974).
The main stream of migrants split up when
entering the Danish waters. Part of the
birds continue across South Jylland and
enter the Wadden Sea (e.g. Swennen et al.
1989), while part of the migration con-
tinues to the Kattegat, some of it crossing
Sjeelland (e.g. Salomonsen 1972). The im-
migration into Danish waters is generally
assumed to peak in early October (e.g.
Paludan 1962). Numbers involved are dis-
cussed below.

In this paper, it has been found that for
the Baltic populations numbers of recov-
eries in areas 7 and 10 are highest in Oc-
tober-November and then decrease (Tables
2 and 4, App. I and III). Since numbers of
Eiders in these areas are very low also in
midwinter surveys (Laursen et al. in prep.,
and Fig. 1) it is concluded that the recover-
ies from these areas reflect autumn im-
migration of the Baltic populations into
the Danish waters.

The numbers of Finnish and Swedish
recoveries in areas 7 and 10 are high also in
November and December, indicating that
immigration into the Danish waters con-
tinues until about medio December. This is
also shown by the monthly numbers of
recoveries (App. I and II): Though the
shooting intensity in Denmark is much
lower in November than in October
(Paludan 1962, Joensen 1974a, b, and Noer
et al. in prep.), the number of Eiders ringed
in Finland and recovered in November
equals the number recovered in October,
implying a higher frequency of Finnish
Eiders in November. Further evidence was
obtained from the unpublished files of the
late N.E.Franzmann, showing that Finnish
Eiders are recovered both in Finland and
along the Swedish East Coast (presumably
on migration) until primo December. Ac-
cordingly, autumn immigration of Eiders
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into the Danish waters may be more
prolonged than hitherto assumed.

Movements in spring and late winter
Spring emigration of Baltic Eiders from the
Danish waters peaks from late March to
early April, when visual and radar observa-
tions in Scania reach the highest densities
(Alerstam et. al. 1974). This matches the
breaking of the ice at the breeding grounds,
which in the Gulf of Finland takes place in
late April (Hario and Selin 1988). The
majority of the migrants follows the South
and East coasts of Sweden, but seemingly
considerable numbers migrate directly
from the Kattegat to the Baltic by crossing
Scania (Alerstam et al. 1974). In Denmark,
large flocks are regularly observed in late
April crossing the island of Fyn and, when
arriving at the coast of Storebeelt, proceed-
ing directly towards ENE (Rabgl and Noer
1970).

Prior to the spring migration proper,
major movements take place within the
Danish waters in late winter and early
spring. For the Wadden Sea, an average
number of 70,000 Eiders emigrate between
medio February and medio March (Swen-
nen et al. 1989), while for the inner Danish
waters considerable changes in numbers
and distributions between the midwinter
and the spring surveys have been found
(Fig. 1). For aerial surveys covering the Ger-
man coasts of the western Baltic, large
numbers have been reported to disappear
between January and March (Kirchhoff et
al. 1983, S. Bréger pers. comm.).

The aerial surveys made in Denmark
indicate that numbers in the southernmost
parts of the inner Danish waters increase
throughout the winter (Fig. 1). For Store-
beelt, an increase of 80,000 individuals be-
tween January and March is observed
(F.P.Jensen, pers. comm.), while for Lille-
bzlt and Sydfynske @hav, 160,000 in-
dividuals were counted on 13 January 1991
against 398,000 on 26 February 1991 (S.
Pihl, pers. comm.).
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The temporal changes in the distribu-
tions of recoveries presented in this paper
fit these observations well. Due to the
closing of the hunting season before the on-
set of departure for the breeding grounds in
late March/early April this phase of move-
ments is not well documented in the ringing
recoveries, but for the late winter/early
spring movements there much evidence
exists.

For the Finnish and Swedish East
Coast populations, highly significant in-
creases in numbers of recoveries from areas
6, 8, and 9 were found in January and par-
ticularly February. Part of these increases is
undoubtedly due to an increase in hunting
effort (Noer et al. in prep.), but this part
cannot be quantified at present. However,
when numbers of recoveries from areas 6,
8, and 9 are pooled for 10-day periods
through January and February and com-
pared between populations, differences are
highly significant (Table 5, x* = 46.43, df
= 20, P = 0.07%). Hence, composition of
the concentrations in areas 6, 8, and 9
changes through this period, which cannot
be dueto increased hunting effort. As num-
bers counted in the region during these
months increase, this change in composi-
tion of populations corresponds to im-
migration, judged from the data in Table 5
presumably from late January or early
February onwards.

The late winter immigration into the
Storebzlt area is also reflected by visual

observations. At Knudshoved, Eastern Fu-
nen (area 6), the proportion of males in
migrating Eider flocks observed 1960-65
declined gradually from 80% in September
to a minimum of 30% medio January, and
after that increased until about 1 April
(Rabel and Noer 1970). This suggests au-
tumn immigration of mainly females and
young continuing until primo January, and
a secondary immigration of flocks with a
higher percentage of males from medio
January onwards.

Potentially, recruitment areas for this
immigration could be the Wadden Sea,
where the percentage of adult males in
winter is 50 or more (Swennen et al. 1989),
the South coasts of the Western Baltic, or
the Kattegat. Inspection of Tables 3 and 5
and App. I-VIII reveals that recoveries of
Eiders ringed in the Netherlands increase
unproportionally in February, and a simi-
lar increase was found in numbers of recov-
eries from the Danish Ertholmene popula-
tion (Table 5). The Ertholmene population
winters in the Wadden Sea (Noer in prep.).
Hence, there is strong evidence suggesting
that return movements from the Wadden
Sea are involved. Since a further 50,000-
70,000 Eiders disappear from the German
coasts of the Baltic between January and
March (Kirchhoff et al. 1983, and S. Bréger
pers. comm.) it is also likely that immigra-
tion takes place from there.

Within the inner Danish waters, the
relative numbers of recoveries from the

Table 5. Temporal distributions of recoveries from Store Beelt, Lille Beelt, and Sydfynske Dhav (areas 6, 8, and
9 in Fig. 2) in January and February. Recoveries included in the comparisons were ringed in A: Finland, B:
Sweden (Baltic coasts), C: the Netherlands, D: Denmark (Ertholmene) and E: Denmark (Stauns Fjord and Salt-

holm pooled).
A B C D E
1-10 January 31 6 4 8 8
1120 - 48 2 5 12 13
21-31 - 41 8 7 16 11
1-10 February 50 22 15 19 14
11-20 - 76 24 28 31 42
21-29 - 99 29 54 55 36
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Danish populations in Stavns Fjord and
Saltholm in areas 5, 6, 8, and 9 increase in
January-February (Noer, in press). Noer
(in press) suggests that this pattern reflects
southward movements of Eiders concen-
trating in these areas prior to spring migra-
tion, and that the Danish Eiders move to
these areas as they follow flocks of Baltic
Eiders with which they have mixed during
autumn and winter. The patterns of par-
ticularly Finnish recoveries shown in this
paper could fit this suggestion. Note that
the temporal pattern in the increase in
numbers of recoveries in areas 6, 8, and 9 is
very similar for Finnish and for Danish
Eiders (Table 5, ¥* = 10.36,df = 11, P =
49.83%).

Besides the demonstration that the
composition of the concentrations in areas
6, 8, and 9 changes through January and
February (Table 5), the bias introduced by
increased hunting effort in these areas
could be evaluated by comparison with
numbers of individuals recovered from
death causes other than shooting. Inspec-
tion of the distributions of these recoveries
(App. X-XI1, recoveries from oil spills have
been excluded), however, reveals only slight
increases in numbers of recoveries from
areas 6, 8, and 9 in late winter and early
spring, and it is very clear that compared to
the numbers of recoveries from the Kat-
tegat region the relative numbers of recov-
eries from these waters are far smaller in
this data set. This can be taken as an indica-
tion that the increase in numbers of recov-
eries from the southern parts of the inner
Danish waters is mainly caused by an un-
proportional increase in hunting effort, but
it could also mean that the recovery proba-
bility from death causes other than shoot-
ing is higher in the SW-Kattegat region. As
large numbers of Eiders disappear from
both the Wadden Sea and the South Coasts
of the Western Baltic, and as aerial counts
have demonstrated substantial increases in
numbers of Eiders in areas 6, 8, and 9 dur-
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ing February, it is concluded the increases
in numbers of recoveries reflect real
changes in numbers of birds. Therefore, the
recoveries from other death causes proba-
bly are the most biased part of the material.

Other movements

Evidence suggesting a return movement
from the Wadden Sea to the southern parts
of the Danish waters of a minimum of
50,000 Eider males after completion of
moult in August-September was presented
by Swennen et al. (1989). The possibility
that these movements take place is, at least
to some extent, supported by the recoveries
of Eiders ringed in the Netherlands. For
Eiders ringed April-June there are several
recoveries in count areas 7 and 10 in Oc-
tober (Fig. 18). As for the Finnish and
Swedish East coast recoveries, this proba-
bly represents autumn immigration from
the Baltic into Danish waters. For Eiders
ringed in July-September, no recoveries
were made in count areas 7 and 10 in Oc-
tober (Fig. 19), and even if the two data sets
are too small to permit reliable statistical
testing this is taken to indicate that these
recoveries have not entered the Danish
waters from the Northeast. Rather, the dis-
tribution of these recoveries could be inter-
preted as reflecting immigration from SW
(cp. the discussion of the late winter/early
spring movements given above). Given that
this is the case, the significantly lower num-
bers of recoveries of Eiders ringed in the
Netherlands in November-January (Table
3) are notable, together with the concentra-
tion of the 33 recoveries from this period in
the southernmost parts of the Danish
waters (Fig. 20). This seems to indicate that
to the extent Eiders return from the Wad-
den Sea in October to the Danish waters,
they do not spread during winter, but re-
main in areas 6, 8, and 9. The low number
of recoveries November-January would
then be explained by the relatively low
shooting pressure in these areas in au-
tumn/early winter (Noer et al. in prep.).
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The interpretation of the patterns
of recoveries

As detailed above, the observed distribu-
tions of recoveries can be interpreted in
more than one way. The following interpre-
tation of the seasonal changes in numbers
and distributions of Eiders in the Danish
waters described above (Fig. 1) is proposed
as being the most consistent with observa-
tions of migration and aerial surveys.

Most of the Kattegat/Skagerrak popu-
lations winter in the Danish parts of North
Kattegat, as indicated by the low numbers
counted along the Swedish West Coast and
Norwegian South Coast in midwinter aer-
ial surveys (Nilsson 1968, 1970, and 1973,
and Nygard et al. 1988). Generally, these
populations arrive earlier in autumn than
the bulk of the Baltic populations. Im-
migration into Danish waters from the Bal-
tic starts in late September/early October,
but continues until primo or even medio
December. The part of the Baltic popula-
tions that migrates to the Wadden Sea
probably spends a minimum of time in the
Danish waters, and the temporal differ-
ences (Table 3) suggest that these popula-
tions pass Denmark earlier in the autumn.
According to this hypothesis, the northerly
distribution of Eiders in the Danish waters
in October/November surveys (Fig. 1) is
due to uncompleted arrival of the Baltic
populations. A summary of the autumn
immigration according to this model is
presented in Fig. 23.

At the time of the midwinter surveys,
autumn immigration of the Baltic popula-
tions is completed, which accounts for the
larger totals observed (Fig. 1). Immigration
from the Baltic has mainly been to the
southern parts of the inner Danish waters,
which can explain the rather even distribu-
tion of the species over the Danish waters at
this time of the year (Fig. 1). Return move-
ments of Eiders from the Wadden Sea and
immigration from the German parts of the
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Fig. 23. Assumed patterns of autumn immigration of
Eiders wintering in Danish waters. Immigration of
the Kattegat/Skagerrak populations is assumed to
take place earlier than immigration from the Baltic,

the latter continuing into December. This model ex-
plains why the largest number of Eiders in Danish au-
tumn aerial surveys are found in North Kattegat (Fig.

1). The presented differences in temporal distribu-
tions of recoveries from different populations is taken
to suggest that the early immigration of Baltic Eiders
to a large extent involves birds proceeding across the
Danish waters to the Wadden Sea, while the southern
parts of the inner Danish waters are ’filled’ in late au-
fumn.

Southwest Baltic are beginning to increase
numbers of Eiders in areas 6, §, and 9. A
summary of the proposed midwinter distri-
butions is given in Fig. 24.

At the time of the spring surveys, the
bulk of the Kattegat/Skagerrak popula-
tions has left for the breeding grounds,
which due to ice conditions will be accessi-
ble earlier in the spring than those of the
Baltic populations. At the same time, large
numbers of Eiders have moved from the
Wadden Sea and the German parts of the
Baltic to the southernmost parts of the in-
ner Danish waters, where they concentrate
prior to spring migration. Simultaneously,
Baltic Eiders that have wintered in the Kat-
tegat have moved to the South and concen-
trated along the North coast of Sjeelland
and in the Belts. Emigration from the Dan-
ish waters takes place in late March/early
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Fig. 24. Assumed midwinter distributions of different
populations of Eiders in Danish waters. The map out-
lines the distributions in January-February, but it
should be noted that almost continuous movements
take place.

April, which means that numbers of Eiders
may have dropped considerably in years
where the aerial spring surveys are delayed
(Fig. 1). A summary of the movements as-
sumed to take place between January and
March is given in Fig. 25.

Numbers involved

The size of the breeding populations on the
Swedish West coast is assumed to be 70,000
pairs (Franzmann 1989), while 6,000 pairs
were assumed to breed at the Norwegian
Skagerrak coasts by 1980 (Rav et al. 1984).
There are few recoveries of Eiders from
these populations in the Wadden Sea
(Anon. 1989), and as discussed above it is
reasonable to assume that the major part of
these populations winter in North Kat-
tegat. As 75,000-80,000 breeding pairs
probably correspond to a winter popula-
tion of 250,000-300,000 individuals, the
maximum numbers counted in area 3 dur-
ing the Danish aerial surveys (abt. 320,000,
Laursen et al. in prep.) indicate that the
number of individuals from the Baltic
populations wintering here is below
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Fig. 25. Assumed patterns of movements in late
winter/early spring of Eiders in Danish waters. These
movements take place from late January (immigra-
tion from the Wadden Sea and the SW-Baltic) to
March (emigration of the Kattegat/Skagerrak breed-
ing populations from the Danish parts of North Kat-
tegat), and would be reflected in aerial surveys as in-
creasing concentrations in the southern parts of the
inner Danish waters and decreasing numbers in
North Kattegat. Hence, this model explains the ob-
servations presented in Fig. 1. The movements take
place prior to the spring migration proper (late
March/early April), where the Baltic populations
emigrate from the Danish waters.

100,000 individuals. The Danish popula-
tions do only utilise these areas to a
minimal extent in winter (Noer, in press).

The composition of concentrations in
areas 4 and 5 (Fig. 2) is quite different. The
majority of the Danish populations winter
in this area (an estimated 50,000 individu-
als) and as revealed by the ringing recov-
eries the remainder of the Eiders wintering
in this area can be assumed to be of Baltic
origin. Danish aerial surveys reach mid-
winter totals of 150,000-250,000 individu-
als in these parts of the inner Danish
waters, implying that 100,000-200,000 Bal-
tic Eiders winter here. The concentrations
in the southern Danish waters are probably
completely dominated by the Baltic popu-
lations. These concentrations contribute a
further 200,000 individuals.
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Summing up these numbers, a maxi-
mum of 500,000 Baltic Eiders are assumed
to be present in the Danish waters at the
time of the midwinter counts (January). In
combination with the 200,000-250,000 Bal-
tic Eiders assumed to winter in the Wadden
Sea (Swennen et al. 1989), these numbers
correspond to roughly 250,000 breeding
pairs in the Baltic. This figure contrasts
sharply to the estimated numbers of breed-
ing pairs (see also Laursen 1989), and in the
comparisons between winter counts and
breeding counts a deficit of about
1,000,000 individuals exists (Laursen 1989).

The numbers involved in the late win-
ter/early spring movements cannot be esti-
mated with certainty. An estimated 70,000
Eiders disappear from the Wadden Sea be-
tween 15 February and 15 March, a further
70,000 between 15 March and 15 April, and
a further 50,000 between 15 April and 15
May (Swennen et al. 1989). In addition,
70,000 Eiders may immigrate from the SW-
Baltic coasts in January-February. Based
on these figures and on those obtained by
aerial counts, the number of Eiders moving
into the southernmost parts of the inner
Danish waters in January-February may
comprise between 250,000 and 400,000 in-
dividuals.

Differences between years and sets
of recoveries

The observed differences between data sets
indicate that variation in the general pat-
terns exist. The differences between the
Swedish (Baltic) and the Finnish sets of
recoveries suggest that a larger fraction of
the Swedish recoveries (which are mainly of
birds ringed in Gotland) winter in the Wad-
den Sea and/or the Southwest Baltic. This
is evidenced partly by the significantly
more southerly distributions of recoveries
from Denmark and partly by the differ-
ences between temporal distributions, rela-
tively more recoveries of the Swedish popu-

lation being made in October and Febru-
ary. Similarly, the relatively few recoveries
of Estonian individuals in areas 6, 8, and 9
(Fig. 8) is taken to suggest that a smaller
fraction of these winter in the Wadden Sea
or the Southwest Baltic. At the same time, it
is noteworthy that the temporal differences
between sets of recoveries (Table 3 and
App. I-VIII) show that the Eiders ringed in
the Netherlands and in East Sweden -
which presumably are Eiders winteringto a
large extent South and Southwest of the
Danish waters - are those with the relatively
highest numbers of recoveries in October
and February. This can be taken to indicate
that the early autumn immigration in Den-
mark contains a high percentage of Eiders
that fly on without wintering in Denmark.
If this is true, the Eiders wintering in the
Wadden Sea cannot be interpreted as ‘over-
flow’ resulting from a saturation of the in-
ner Danish waters, but have to be viewed as
a truly migratory part of the Baltic popula-
tions.

Moreover, differences between the Bal-
tic colonies are small when compared to the
differences between the Danish or Swedish
Norwegian Kattegat/Skagerrak popula-
tions (Noer in press, and the present
paper). Noer (in press) suggests that mixing
of Eider flocks on autumn migration, in
combination with a tendency for develop-
ing winter site fidelity, plays an important
role in the determination of the observed
patterns. Since the Baltic populations are
concentrated along the East and South
coasts of Sweden on migration ~ besides
being numerically much larger - these
populations can be assumed to mix during
migration to a much larger extent than the
Kattegat/Skagerrak populations, and the
relatively smaller differences between colo-
nies in the Baltic thus support this model.
Quantification and comparison of the
differences between colonies, compared to
their relative isolation on migration, could
undoubtedly contribute to the understand-
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ing of these problems. Such comparisons
would. be best undertaken if analyses of
Eider recoveries were based on total sets of
recoveries and not on the sets from any par-
ticular country - but this has been consi-
dered outside the scope of the present
work.

Compared to the patterns revealed by
recoveries of individuals ringed in the
Netherlands and assumed to return to the
Danish waters by crossing South Jylland,
the pattern of recoveries of individuals
ringed in Great Britain (Fig. 17) is peculiar.
Judged from patterns revealed by recov-
eries from other populations with better
known movements and from the fact that
the probability of recovery is assumed to be
smaller in the Northern parts of the Kat-
tegat, the British Eiders recovered in area 3
probably enter the Danish waters through
the Skagerrak, possibly in combination
with Norwegian Eiders. One recovery of an

DANSK RESUME

Eider ringed in Great Britain and reported
from Norway (Baillie and Milne 1989),
seems to support this interpretation. The
recoveries from areas 5 and 7 could be of in-
dividuals returning on autumn migration
after breeding in the Baltic (Baillie and
Milne 1989).

The differences between years found
for the Finnish Eiders are presumably due
partly to ice conditions ccounting for some
years) and partly to slight variations in tim-
ing of the spring return movements from
the Wadden Sea. In relation to the closing
of the open season in Denmark on 28 (29)
February, differences between years of less
than 10 days in the time of the start of these
movements would probably cause large
fluctuations in numbers recovered. At least
for some of these years, the detailed pat-
terns of recoveries correspond to variation
in the distributions of the birds as observed
by the aerial counts (Noer unpubl.).

Fordelinger og trackbeveegelser af overvintrende
ederfugle Somateria mollissima bestande i de
danske farvande, analyseret ud fra genmeldinger

af ringmeerkede fugle.

Store dele af de skandinaviske ederfuglebestan-
de overvintrer i de danske farvande. Landsdack-
kende opteellinger fra fly har flere gange resulte-
ret i totaltal pa 800.000 individer (Laursen et al.
in prep.). Teellinger i oktober/november, janu-
ar/februar og marts/april har vist karakteristis-
ke aendringer i antal og fordeling. I oktober og
november findes de storste antal i det nordlige
Kattegat, i januar og februar er artens fordeling
mere jeevn, og det samlede antal er steget, og i
marts og april findes de storste koncentrationer
i den sydlige del af de indre danske farvande
(Fig. 1). P4 denne arstid kan det samlede antal
vaere meget hajt, hvis teellingen foretages inden
starten af forarstrackket mod ynglepladserne
(Fig. 1).
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Baggrunden for disse karakteristiske forde-
linger kan analyseres ud fra genmeldinger af
ringmerkede ederfugle. Der foreligger ca. 2.100
genmeldinger fra en reekke nordeuropeeiske lan-
de (Tabel 1). Langt de fleste af de genmeldte fug-
le er ringmeerket som kensmodne hunner (ved
fangst pa reden), og over 80% er genmeldt som
skudt. Hovedveegten i analyserne er derfor lagt
pa skudte fugle. Genmeldinger af danske yngle-
fugle behandles i en separat artikel (Noer in
press).

P4 grund af en sterre ringmeerkningsinten-
sitet er storstedelen af materialet genmeldinger
af finske (Fig. 3-7), svenske (Fig. 8-13) og hol-
landske (Fig. 18-22) meerkninger. Statistiske
analyser af disse materialer viser klart, at forde-
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lingerne eendrer sig gennem perioden oktober-
februar, dvs. gennem jagttiden. Disse analyser
er udfert som simple x*-tests, der sammenligner
de manedsvise antal af genmeldinger i forskelli-
ge delomréader af de danske farvande (Fig. 2 og
App. I-VIII). Bade for de finske og for de sven-
ske Ostersg-bestandes vedkommende er billedet
klart. Om efteraret er der et forholdsvist stort
antal genmeldinger i Oresund og Smalandsfar-
vandet, mens fordelingen af genmeldinger i ja-
nuar og februar viser en foroget koncentration i
Storebeelt, Lillebelt og Sydfynske @hav. Det
kan ligeledes vises, at der er mindre, - men stati-
stisk signifikante - forskelle mellem de svenske
og finske bestande. Genmeldinger fra den sven-
ske vestkyst viser en mere nordlig fordeling i de
danske farvande, iszer for fugle der yngler i det
nordlige Kattegat (Fig. 14 og 15).Disse menstre
og forskelle mellem bestande kan ikke tilleegges
nogen definitiv fortolkning. Fordelinger af gen-
meldte fugle afhaenger bade af bestandenes for-
delinger og af genmeldingssandsynligheden,
f.eks. kan det foregede antal af genmeldinger af
baltiske ederfugle i de sydlige danske farvande
teenkes forklaret bade ved en gget koncentration
af fugle og ved et gget jagttryk. Ud fra en reekke
vurderinger af materialet kan der imidlertid op-
stilles en model for ederfuglebestandenes forde-
linger i de danske farvande der er konsistent
med observationerne. Denne model er skitseret
i Fig. 23 (efterarstraek), 24 (midvinterfordelin-
ger) og 25 (beveegelser i sen vinter/tidligt forar).

Det antages at nezesten hele bestanden pa
den svenske vestkyst og norske sydkyst overvint-
reri den danske del af det nordlige Kattegat (Fig.
24). Disse bestande udger om vinteren 250.000-
300.000 individer, og da antallet af ederfugle i
det nordlige Kattegat om vinteren er 300.000-
400.000 fugle indebecrer antagelsen, at hajst
100.000 baltiske ederfugle overvintrer i dette
omrade. De overvintrende bestande i det sydlige
Kattegat udgeres af de danske ynglebestande
(ca. 50.000 individer) og 150.000-250.000 balti-
ske fugle. Bestandene i Storebzelt, Lillebzelt og
Sydfynske @hav er naesten udelukkende baltiske
fugle, i alt cirka 200.000 individer.

Denne model kan forklare @ndringerne i
fordelinger gennem vintersaesonen (Fig. 1) ved
at ynglebestandene i Nordkattegat og Skagerrak
ankommer tidligere om efteraret og trackker tid-
ligere til ynglekvartererne om foraret. Det ma
samtidig antages, at der i lebet af februar fore-
gar et meget betydeligt tiltraek i Storebeelt, Lille-
bezelt og Sydfynske Ohav. Hovedparten af dette
tiltraek formodes at komme fra Vadehavet, men
sydgdende beveegelser i de indre farvande pa
denne arstid spiller antagelig ogsa en rolle. Den-
ne ogede koncentration i den sydlige del af de in-
dre farvande skennes at omfatte 250.000-
400.000 fugle, der arligt treekker til disse omra-
der i lgbet af februar, altsd inden det egentlige
forarstraek. Disse antal bekrasftes af teellinger
fra fly.
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PeswMe Ha DYCCKOM f3HKe!:

Pacnpejesnenne ¥ nepefeTHue NePeRBUXCHUSA
3uMylLAxX NonynsauMii OGHKHOBeHHOW raru
Somateriz mollissima Ha paTckuxX BOZAX.

AHanu3upPOBAaH Ha OCHOBBHNU BO3BDATOB o6
OKOJIBLOBAHHMNX NITUIAX.

Bonsmas u4acTh CKAHIMHABCKAX momynauuit
OGHKHOBEHHON raru 3uMyeT Ha HATCKUX
Bonax. OxsaTHBaBUME BCK CTpaHy noncue-

TH C CaMOJeTOB HECKOJIBKO pas ykasanu Ha
o6myn umcneHHocTs B 800.000 ocoeit (Jlayp-
ces u np., nomrotrosugercsa)}. [oxcueTH B
okTa6pe/Hosbpe, supape/despane u mapre/
ampene IOKAa3ajl XapaKTepHie ¥3MEeHEeHud
YMCIEHHOCTM Y pacipenesneHus. B okTaope

u HosOpe HauGonbllee KONMUECTBO Habmwpa—
ercss B ceBepHoM KaTTerare, B fAHBApe u
deppane pacnpeneneHEue 3TOrO BHia Gonee
paBHOMEPHO, M o0uas UMCJEHHOCTH MHOBHIE-
Ha, & B MapTe ¥ anpene cambhe Gonbuue
KOHIEHTPAaUUN HaGNNNAKNTCA Ha KWXHO! uacTi
BHYTPEHHUX gaTckux Bog (Pur. I). B aTo
Bpema rona ofmas YMCJIEHHOCTH MOXeT OHTH
OuUeHL BejuKa, ecau NOoACUeT MpOU3BeleH Ho
Hauana BeCeHHero nepeseTa Ha MecTa rHea-
nosanua {dur. I).

NpeANOCHAKK 33TUX XaPaKTepHHX pacrnpe-—
HDeneHuy MOXHO ZHANMIUPOBATL HA OCHOBEHUU
BO3BPATOB 06 OKONBLOBaHHHY rarax. lmeer-—
ca oxono 2.I00 BOSBPATOB 3 PANA CTPEH
CesepHoii Espomnm (Ta6n. I). TlpeoSnanawuee
GONBUWMHCTBO NTUL, O KOTODPHX MONYUEHH BO3—
BpaTH, OKONBUOBAHH, OYyHNYUM NONOBO3DENIHMYU
camkamy (nolimaHHmmMu Ha THeanax), u fonee
80% BO3BPATOB KACAKWTCHA 3ACTPENEHHHX MNTHUL.
Mlpu oueHkax HauConbliee 3HAUEHNE MNOITOMY
NpUAAHO 3aCTPEseHHHM MTHUaM. Bo3BpaTH O
THe3nyouux B LaHnu OTHLEX O6CYXOAwTes B
otnenbHoll crarve (Hoop, neuaraercsa).

BenepcTBuu Gonee 3HAUUTENBHOK WHTEH-
CUBHOCTK KOJIBLIEBaKUSA, HAMOONBUYH YacTh
MaTepuana COCTABIRKWT BO3IBPATH O NTHLAX,
OKONBUOBAHHWX B QuHaauguu (dur. 3-7),
isepunu (Gur. 8-~ I3) u Tonnauguu (dur. I8 -
22). CraTucTHUYECKUE AHAJIUIB ITUX MEBTEDU ~
anoB fCHO MOKAB3HBAKT, YTO pacHpeleneHus
U3MEHAINTCH B TEUEHWE NEepHONa C OKTAGPA 1o

feBpanb, T. €. CE30Ha OXOTH. OJTH AHAJNBH
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NpOMBBEIEHH IIYyTeM LPOCTHX MCHHTaHMA chmo-
coboM x2, npKueM CPaBHAJNUCH eXeMeCAuHHe
yycna BO3BPATOB C DABHHX OTHENBHHX uacTei
AATCKUX BoX {%ur. 2 u Mpunoxenus 1 -VIII).
Kax O HBEHCKUX, TakK ¥ O QUHCKUX NOOyAALMU-
AX TMOJyueHO ficHoe mnpencrapneHue. OCeHBW
CPaBHHUTENBHO CGONBNOE YNCHO BORIBPATOBR NO—
nyuyeHo ¢ Spesysma ¥ CmonaHuncxkux Bom, a
pacmpeneneHue BO3BPATOB B AHBape ¥ Heppa~
je CBHEETEenbCTBYET O MOBHWEHWM KOHIEHTpa-
uuyu B Bonpuwom u Masnou BenpTax u apxunena—
re K wry oT ocTtposBa dwH. MOXHO Takxe NoO-
KasaTh, UYTO COCTOAT HeGonblyue - HO CTATH~
CTUYECKM 3HAUYUTENBHHEe - Da3HUU MexXny
WBEOCKMMKM UM PUHCKUMY NonynsuuaAMu. Bosspa-
TH € 3IAMAOHOTO HoGepexs>f WliBeuuu yKasHBawT
Ha pacHpeleneHne B JATCKMX BOAaX Ranmlie XK
ceBepy, OCOGeHHO NTUL, rHeanywuux B Ce-
BepHoM HKarrterarte (dur. I4 u I5).

3T OCOGEHHOCTM ¥ PABHUNIHN MeXAy Honmy-
AAUMAMUI HEBOBMOXKHO OINpeNeseHHO OGBACHUTE.
PacripeneneHus NOTHUH, O KOTODHX TONyYawTcs
BOSBpATH, BaBUCHAT He TONBKO OT pacHpene-
neHus TONyAAUuM, HO ¥ OT BEPOATHOCTH
BO3BpaTta. Hanpumep, MNOBHUEHHOE YMUCHO BO3~
BPaTOB O CalTuiiCKUX rarax C OXHHX HaTCKUX
BOJ MOXeT OOBACHATBLCH Kak MOBHUEHHOW KOH-
uenTpanueil NnTHL, TaK ¥ TOBHEEHHO! UHTeH-
CHBHOCTBHK OXOTH. OOHAKO, MCXORA U3 pAXA
OLIEHOK MaTepuana MOXHO COCTaBUTH MOIENb
pacnpeneneBuii nomynsuui rar Ha NaTCKUX
BOHAX, COrNacywWywca ¢ HaCnomeHUAMK. 3Ta
MOJeNdb CXemMaruuecku npencrasnena B Pur.
23 (ocenuuit nepener), 24 (pacmnpeneneHue B
cepenvHe sumy) u 25 (nepememeHus nosnueit
auumoit / panneit BecHO).

NpennonaraeTtcs, 4TO MOUTU BCHA MONYIA-
L¥MA ¢ SanajHoro nobepexbs WBenuyu U OKHO-
ro noGepexsa HopBeruu 3uMyeT HA NATCKOM
yactu Cesephuoro Karrerara (2ur. 24). Stu
nomynsuum sumoi cocrtasngwT 250,000 -

300.000 ocofeff, u Tak Kax UMCJAO rar Ha
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CeBepHoM KaTrterare 3umodl cocrasnser
300,000 - 400.000 oco6elt, 3TO MpenrONONE—
HME NPUBOAUT K BHBOLY, UTO HA 3TOM BOLA~
HOM TPOCTPAHCTBe 3UMYWT He Gonee I00.000
SanTufickux rar. 3uMmypuse Ha Oxuom HKarre-
TaTe MNONYNAUMK COCTOAT U3 NonmynAumi,
rdesnyluux B Jawum (npucén. 50.000 ocobelt)
u I50,000~ 200,000 GanTuiickux nTuu. Ilomy-
nsuun Ha Bonsmcn u Manowu Bensrax ¥ apxu-—
nenare K OTYy OT ocTpoka PWH HABAMKTCHA IO-
YTU UCKIKUYUTENBHO OanTuficKuMm ATULEME,
uToro npubn. 200.000 ocobeii.

3Ta MOmeNnhL MOXeT OCBACHMTHL M3MEHEeHUs
pacnpefesieHnss B TeueHue 3IUMHETO Ce30Ha
(dur. I) Tem, UTO IHE3OyWNME NONYNALUM HE
CepepHom Karrerarte u Ckareppaxe OCEHBK
npuGHBAKWT DaHbOe, ¥ BeCHolfi paHbue nepene-

TapT Ha MecTa rHe3foBaHusa. B TO xe Bpems
HYXHO ND®ANONOXUTH, UTO B TeueHue despand
NPOUCXONMT OUEHDb 3HAUMTENbHNY npunér Ha
Bonnuo#t u Manwi# BensTw m apXuinenar K KTy
or octpoma $wr. [lpennonaraerca, UTO TIaB-
Hafg YacTh 9TOrO NPMIETA NTPOUCXONUT C MOP-
ckux oTMenell Ha wrosanane HTnaHmum, HO
HEKOTODY® DOJIb TaKXe UTPawT NpoKucXonduxe
B 3TO BpeMs HEpPEeMEeleHUs K NIy Ha BHYTPEH-
HUMX Bojgax. 3Ta NOBHUEHHAA KOHLEHTpauusa
Ha WxHOW yacTM BHYTPEeHHUX BOI BKIKYaer

250,000 - 400,000 nTun, exerogHo mnepene-
TAOLUX H& 3TH BOLSHHE IPDOCTPAHCTBA B Te-
yeHue Peppana, T. e. N0 HACTOHUEIO BECEH-
Hero nepeneTta. ITH YMCIAEHHOCT¥ MNOLTBEDPX-

HBWTCHA MOJCUEeTaMM C CaMOJIeTOB.
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APPENDIX I. Spatial and temporal distribution of Eiders ringed in Finland and recovered as shot in Den-
mark.

Area 1 2 3 4 5 6 7 8 9 10 11 Tot.
October 10 13 34 40 25 6 18 11 13 170
November 3 10 30 27 23 8 12 30 19 1 163
December 9 15 36 24 20 6 20 36 8 174
January 8 11 42 31 43 2 41 36 8 222
February 6 1 15 60 44 71 1 66 88 8 360
Total 36 1 64 204 166 182 23 157 201 56 1 1089
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APPENDIX II. Yearly distributions in Danish waters of Finnish Eiders recovered as shot in January and
February.

1971 1972 1973 1974 1975 1976 1977 1978 1980 1981 1982 1983 1984 1988

Area:

i 1 1 2 4 1 1 1

2 1

3 2 2 1 2 3 1 1 3 1 2
4 7 3 S 8 4 3 4 4 5 4 7 13 3 12
5 5 6 5 3 4 3 4 1 5 2 5 5 6 3
6 4 3 3 3 8 7 5 11 8 9 9 11 5 8
7 1

8 2 2 2 11 6 4 4 17 6 7 2 12
9 1 4 15 6 16 5 4 14 4 12 6 14
10 1 1 1 2 1 1

11

APPENDIX III. Spatial and temporal distribution of Eiders ringed in Estonia and recovered as shot in Den-
mark.

Area 1 2 3 4 5 6 7 8 9 10 11 Tot.
October 1 2 1 1 1 6
November 1 2 1 3 7
December 1 4 1 2 3 11
January 1 1 2 1 3 8
February 2 1 3 6 3 2 17
Total 2 3 9 8 11 6 9 1 49

APPENDIX IV. Spatial and temporal distribution of Eiders ringed in Sweden (Baltic) and recovered as shot
in Denmark.

Area 1 2 3 4 5 6 7 8 9 10 11 Tot.
October 2 1 6 4 8 1 3 9 6 40
November 3 1 4 8 3 3 1 3 2 1 29
December 1 8 3 3 1 4 6 3 29
January 2 10 7 1 3 12 1 36
February 4 3 8 8 19 23 36 101
Total 11 6 36 30 34 5 34 66 12 1 235

APPENDIX V. Spatial and temporal distribution of Eiders ringed in Sweden (Kattegat coast < 57°N) and
recovered as shot in Denmark.

Area 1 2 3 4 5 6 7 8 9 10 11 Tot.
October 5 6 9 20
November 2 7 1 1 1 12
December 5 4 7 1 16
January 4 9 9 1 1 24
February 4 4 9 2 1 26
Total 20 23 41 8 4 1 1 98
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APPENDIX VI. Spatial and temporal distribution of Eiders ringed in Sweden (Kattegat coast > 57°N)} and
recovered as shot in Denmark.

Area 1 2 3 4 5 6 7 8 9 10 11 Tot.
October 8 1 2 1 1 13
November 3 3 1 7
December 12 2 1 15
January 7 1 1 i 10
February 10 8 2 20
Total 40 13 8 1 2 1 65

APPENDIX VII. Spatial and temporal distribution of Eiders ringed as pulli in the Netherlands and recovered
as shot in Denmark.

Area 1 2 3 4 5 6 7 8 9 10 11 Tot.
October 4 1 1 1 2 2 1 12
November 1 1
December 1 2 3
January 1 1 3 2 7
February 3 1 1 9 14 8 1 37
Total 9 2 2 10 1 20 14 2 60

APPENDIX VIII. Spatial and temporal distribution of Eiders ringed as adults in April-June in the Nether-
lands and recovered as shot in Denmark.

Area 1 2 3 4 5 6 7 8 9 10 11 Tot.
October 1 2 3 5 2 4 17
November 1 2 1 4
December 1 1
January 1 1
February 1 2 2 6 3 12 26
Total 4 4 2 7 3 10 15 4 49

APPENDIX IX. Spatial and temporal distribution of Eiders ringed as adults in July-September in the
Netherlands and recovered as shot in Denmark.

Area 1 2 3 4 5 6 7 8 9 10 11 Tot.
October 1 4 2 5 2 14
November 1 1 2 2 6
December 1 1 2
January 3 1 2 2 8
February 5 1 1 1 5 9 12 34
Total 10 1 7 1 7 1 18 19 64
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APPENDIX X. Spatial and temporal distribution of Eiders ringed in Finland and recovered in Denmark
(shot individuals excluded). A total of 58 recoveries resulting from oil spills have been excluded (45 from areas
3, 4, and 5 in 1971 and 1978).

Area 1 2 3 4 5 6 7 8 9 10 11 Tot.
June 1 1 1 3
July 5 2 7
August 1 2 1 2 6
September 1 2 2 2 1 i 9
October 1 2 6 2 1 3 1. 3 19
November 1 1 4 4 3 5 1 19
December 2 3 4 4 3 1 1 4 1 19
January 1 1 6 5 7 4 4 2 30
February 1 2 3 4 6 4 4 24
March 2 S 6 4 2 5 1 1 26
April 3 6 5 1 1 3 4 23
May 2 1 1 1 2 7
Total 8 14 41 34 29 2 17 31 19 2 197

APPENDIX XI. Spatial and temporal distribution of Eiders ringed in Sweden (Baltic) and recovered in Den-
mark (shot individuals excluded).

Area 1 2 3 4 5 6 7 8 9 10 11 Tot.

June i 1
July 1

August

September 1 1
October 3 i 1
November

December

January 1
February 1
March

April

May 1 1 1

[
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Total 2 2 14 7 8 3 6 3 1

APPENDIX XII Spatial and temporal distribution of Eiders ringed in Sweden (Kattegat) and recovered in
Denmark (shot individuals excluded,).

Area 1 2 3 4 5 6 7 8 9 10 It
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