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The Eider Somateria mollissima is the m ost 
com m on breeding duck in the Baltic and 
also the m ost im portan t gam e species in 
Swedish and D anish coastal areas. The size 
of the Baltic Eider population  has varied 
drastically during the tw entieth  century, but 
since the 1940s it has increased and  still no 
levelling ou t is noted. The E ider of the Baltic 
Sea is now  studied from several aspects. The 
results of those studies m ay clarify the 
dynam ics of the Eider in the Baltic, give a 
basis for m anagem ent and provide inform a

tion  to m arine biologists studying the Baltic 
ecosystem.

The aim of the present investigation was 
to  census the num bers of adu lt Eiders in the 
Baltic. An additional purpose was to  study 
the possibilities of m onitoring the popu la
tion  trends. Earlier counts have been con
ducted  in w inter quarters and  along m igra
tion  routes bu t proved to 'be not very reliable. 
The m ethod of exam ining prem oulting  gath
erings of males was developed during in
troducto ry  investigations in  1971 (Almkvist

Figure 1. The Baltic Sea. Areas where Eider males were censused on 29 M ay -5 June, 1973, are 
numbered 1-21 and shaded. Num ber of Eider males for each area is given in Table 1. A =  Laholm, 
R =  Laröd, M =  Lomma, F  =  Falsterbo, O =  Ottenby, K =  Kalmarsund, H =  Huvudskär.
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& Andersson. 1972) and 1972. In F in land a 
pilot survey was conducted in 1972.

The study has been carried out as a jo in t 
project between scientists from Estonia, F in 
land and Sweden coordinated  by Almkvist 
and  A ndersson.

Chronology

From  the m ain w intering grounds in the 
D anish waters, the Eiders m igrate to  their 
breeding areas during April. They nest on 
islands, in all the archipelago zones of central 
Sweden and southw estern F inland (areas
4-9, 14-19 in F igure 1), but also on islands 
off straight coastlines.

Shortly after the females have started  to  
incubate, the males gather in small flocks (less 
than  ten birds) close to the breeding grounds. 
In  the archipelago areas these small flocks 
move to  the outerm ost islets and form larger 
flocks (100-1,000 birds). Finally, m ost of 
these gather in trad itional sites and  form large 
aggregations of several thousands.

The m igration  o f males to  m oulting areas 
in D anish w aters starts in the beginning of 
June, or end of May. This first contingent is 
small and consists mainly of males probably 
from the southernm ost populations. F rom  
the large aggregations, birds leave in the 
middle of June to  the beginning of July for 
m oulting quarters in D enm ark. Those males 
which have m oulted  in the Baltic m igrate 
south during late sum m er and autum n to 
their w inter quarters.

Method

The census was m ade when the postbreeding 
males were aggregated at trad itional areas, 
bu t no t yet m igrated south. These easily 
detected flocks afford an ideal opportun ity  
to  count E ider populations from large areas.

The field-work was undertaken  from light 
aeroplanes and from  a helicopter (area 13, 
Figure 1) on 29 M ay-5 June 1973, during 
th irteen  flights. The concentration  of flights 
to  this short period was to  avoid double 
counting, or ignorance, of flocks eventually 
m oving between different areas. The areas 
censused are show n in Figure 1. The larger 
flocks (usually m ore than  100 birds) were 
photographed  and  the Eiders counted on 
enlargem ents. F light a ltitude was usually 
100-150 m and flight speed about 150 km /h. 
The w eather during the flight period was 
m ostly ideal for censusing Eiders, sunny and 
calm but som etim es with a slight sea-breeze 
in the afternoon. In the G ulf of F in land part

of the flight was m ade in light rain. F u rther 
discussions on the m ethod is given by Alm
kvist & A ndersson (1972).

The number of adult males

Table 1 sum m arizes the num ber of adult 
E ider m ales found in different regions 
m arked on F igure 1.

Table 1. Number of Eider males counted on 
29 M ay-5 June 1973 in different areas 
of the Baltic Sea (all figures to nearest 
hundred). Numbers 1-21 refer to areas 
on Figure 1

1 Ähus-Torham n 300
2 Kalmarsund and Öland 2,100
3 Oskarsham n-Östergötland 2,800
4 Östergötland 14.600
5 Östergötland-Landsort 12,900
6 Gotland 10,900
7 Landsort-Sandham n 24,100
8 Sandhamn- Björkö 29,500
9 Björkö-Gävle 400

10 Gävle-Söderhamn 200
11 Ängermanland 0
12 Valsörarna-Sideby 100
13 M erikarvia-Kustavi 3,200
14 Äland, Brändö-N . Geta 2.400
15 Aland, W. G eta-M arieham n 7,800
16 Äland, M arieham n-K ökar 47,300
17 K orpo-H itis 108,800
18 Bengtskär-Helsinki 2,900
19 H elsinki-H aapasaari 100
20 Koipse 100
21 Ösel and Dagö 500

Total 271.000

A total o f271,000 Eider males was counted. 
This num ber is, however, no t equal to  the 
num ber of m ales in the Baltic. F ou r m ain 
sources of erro r will be discussed below.

First, scattered  males could still be left in 
breeding areas. Due to  differences in breeding 
time between southern  Sweden and F in land 
some males in the no rthern  and eastern 
archipelagoes had no t gathered in the ou ter
m ost areas bu t were still on breeding areas 
in the inner archipelagoes which were not 
censused. These areas were visited ju s t before 
and after the flights to  estim ate the num ber 
of males there. In area 4 (Figure 1) no such 
scattered males were present. In  areas 7 and 
8 about 3% of the to ta l m ale population  was 
still scattered and  no t seen during flights. 
This makes approxim ately 1,700 males. The 
Archipelagoe Sea in southw estern Finland 
was only censused in its outerm ost parts
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(areas 14-18, Figure 1) bu t several flights 
across the inner archipelago gave the 
approxim ate figure of 2,000 E ider males still 
there. Sim ilarly abou t 300 m ales in the G ulf 
of F in land  (area 19, Figure 1) were estim ated 
to  stay no rth  of the censused area. This gives 
a to ta l of approxim ately 4,000 m ales no t seen 
during the flights.

Second, flockscou ldbe in  areas no t visited. 
N o Eider flocks are know n to  stay far from 
the coast since the birds usually sleep ashore. 
The Swedish C oast G uard  visited som e re
m ote banks during the census period, bu t no 
E ider males were seen. The no rthern  coast 
of E stonia was no t surveyed, bu t concentra
tions of E ider males are no t know n from th a t 
area. O n a visit by boat to  a group  of suitable 
small islands (area 20, F igure 1) only 100 
males were seen. In the B othnian  Bay and 
along the Baltic eoast sou th  of E stonia not 
covered in this census few E iders breed and 
flocks of males are no t know n to  stay there.

Third, som e males m ay have m igrated out 
of the area before the census. Regularly there 
is a  south  m igration in J une (see Chronology). 
O bservations at K alm arsund  and  O ttenby 
(Figure 1) from 22 M ay to  4 June show ed low 
m igratory activity with a m axim um  of 500 
Eider males per day. N o m ore than  5,000 
m ales could have passed sou th  before the 
surveys. This figure corresponds well with 
results from the regular countings in K alm ar- 
sund (Almkvist & A ndersson, 1972). South
w estern Baltic (west of K alm arsund) was

censused at a tim e when the m ajority  of males 
already had  gone w estwards, o r was no t at 
all covered by flights. In  this area the approxi
m ate breeding population  is abou t 3,400 
pairs ( =  males, see below), m ade up of 1,700 
in D enm ark (Joensen, 1973), 500 pairs in 
Scania, Sweden (Andersson, K ristersson & 
Schönbeck, personal com m unication) and 
abou t 1,200 pairs in Blekinge, Sweden (Gerell 
& Swahn, personal com m unication). O f these 
300 were seen during the census (area 1, 
T able 1). In  the eastern Baltic we have the 
E stonian  population  consisting of 6,500 
breeding pairs ( =  males), where only small 
postbreeding gatherings o f m ales were found 
in 1973. It is m ore likely, however, th a t the 
E stonian  males had  entered concentrations 
in F in land or a round  G otland  than  th a t they 
had m igrated to  m oulting areas in D anish 
waters.

F ou rth , males seen could have been incor
rectly counted. The E ider male flock in 
F igure 2 shows how easily a flock is dis
covered and how difficult it is to  estim ate 
the num ber of birds in it. W e are convinced 
th a t all flocks, perhaps except a few m inor 
ones, in the censused areas have been dis
covered. The m ajor problem  is to  count the 
num bers in the flocks. E arlier experiences 
have show n the im portance of counting the 
birds on photographs. F o r detailed inform a
tion  see Almkvist & A ndersson (1972). The 
diving activity of the males is generally low 
at the tim e of day when the census was m ade

Figure 2. A premoulting flock of Eider males in Östergötland, Sweden, 1 June 1971. The photo shows 
that the flock is easy to discover, but also the difficulty of estimating numbers. About 2,535 adult 
Eider males can be seen on this photo. g  Almkvist
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Table 2. Sex ratio ( Ç : ç?) from Eider counts in the Baltic in 1972 and 1973. Sites are given with numbers 
in accordance with areas in Figure 1

Site Date
Sample

size
Sex

ratio

On different breeding
grounds April 1973

14 Archipelago sea 1 1475 lo o t
14 Archipelago sea 4-8 674 0-88t
19 Porvoo 13 217 M3*
14 Archipelago Sea 15 1690 i-oo*t
17 SW Archipelago 12 815 0-96*t
4 Östergötland 8 385 0-99
7 Stockholm arch 10 249 1-06*

On north migration April 1972
2 K Kalmarsund 5-18 1477 0-97
7 H Huvudskär 9-22 1813 0-97

* A few fem ales h ad  s ta rted  laying and  even incubating , 
t  Possib ly  influenced by sp ring  sh oo ting  o f m ales.

(09.00-16.00 hours) and since the norm al 
reaction on the approaching aeroplane was 
to  stay alert, ready to  fly, no birds were seen 
diving. The erro r in counting the birds on 
photographs is difficult to  estimate.

Some pho tographs were not good enough 
to  count birds from  and som etimes when 
several flocks were close together and several 
photos were taken  it was difficult to  cover 
all birds. Also som etim es the farthest parts 
of som e large flocks was vague. We believe 
that we can have underestim ated the num ber 
of males seen, 271,600, in this way by 5%.

In  consideration  of the errors discussed 
above, the 271,600 males seen should be 
corrected to  approxim ately 297,000 adult 
E ider males in the Baltic population  (includ
ing 4,000 left in breeding areas, 5,000 +  3,100 
m igrated south before census, 13,600 under
estim ation of flocks seen).

Sex ratio

Before the num ber of adu lt males can be used 
as a m easure of the to ta l adult population

the sex ra tio  m ust be know n. F o r this pu r
pose, counts were carried out during spring 
m igration and  on breeding grounds.

Samples o f m igrating flocks were counted 
on tw o sites on  the Swedish east coast during 
the peak and  the term inating  phases o f the 
spring m igration  in 1972 (Table 2, Figure 1). 
Adult males, 1-year-old males and dark- 
coloured birds were separated. The sex ratio  
(adult males : all females) was 0-97. The devia
tion  from 1:1 is p robably  due to  occurrence 
of 1-year-old females (com pare frequence of 
1-year-old males in Table 3).

The counts of Eiders on breeding grounds 
were m ade in 1973 by boat o r aeroplane 
during the prebreeding time, and m ainly in
cluded pairs m ore or less a ttached to breed
ing sites. T he sex ratio  varied between 0-88 
and 1-13 w ith a sam ple average of 1-00. The 
relatively large variation presum ably is 
caused by com m encem ent of egg laying and 
possibly also by local influences of spring 
shooting of males, which is perm itted from 
1 April in Finland.

Even if the counts in 1972 did no t cover 
the whole m igration  period and the figures

Table 3. Percentage of 1-year-old Eider males in migrating flocks at different observation sites along 
the Swedish coast (Figure 1) in April 1972. Figures in brackets are numbers counted

Site

Date

5-8 9-13 14-18 19-22

A Laholm 3-6 (1,377) 4-2(1,511) 6-7 (640)
R Laröd 2-9 (544) 5-1 (527) 15-7(198)
M Lomma 1-2 (607) 1-5 (342)
F Falsterbo 0-4(1,339) 1-6 (498)
K Kalmarsund 0-4(1,144) 0-0(188) 3-8 (156)
H Huvudskär 0-2 (1,185) 0-9 (463) 5-5 (181)
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from the breeding grounds in 1973 are som e
w hat biased, we conclude th a t the num ber 
of females approxim ately equals the num ber 
of males.

The number of adult Eiders in the Baltic

F rom  the results of the aerial census of the 
flocked males and the sex ra tio  we thus can 
calculate th a t w ithin the Baltic the num ber 
of adu lt Eiders was about 594,000 specimens.

The size of the Baltic E ider popu la tion  or 
countryw ide parts o f it has been estim ated 
or a t least elucidated w ith different tech
niques. The breeding population  in Fin land 
was estim ated by Bergm an to  be 90,000 pairs 
(Alerstam , Bauer & Roos, 1974). The 
E stonian  population  was 6,500 pairs, and 
parts  of the Swedish population  (area 3-8  in 
F igure 1) to  be 80,000 pairs (Almkvist & 
A ndersson, 1972). This m akes a m inim um  
figure of 176,500 breeding pairs in the Baltic, 
bu t large areas were no t surveyed.

In D anish waters, which are the main 
w intering area and  where relatively few 
Eiders from  o ther populations interm ingle, 
P aludan  ( 1962) on the basis of bag statistics, 
hunting  pressure and  Eider d istribution , 
presupposed a m inim um  w inter population  
of 600,000 Eiders, and extensive aerial 
censuses in January  1969—1971 revealed
450,000 individuals (Joensen, 1972). Because 
of incom pleteness in cover the latter value 
has been presented as a m inim um  figure by 
the au tho r himself. O f course the w inter 
figures also include the yearlings.

The m ost serious a ttem pt to  calculate the 
size of the E ider population  in the Baltic has 
been m ade by Alerstam  et al. (1974). The 
result of their study was a  spring population  
of 700,000-800,000 Eiders in the Baltic, or 
allowing for roughly 20% nonbreeders 
( =  im m ature birds after Paludan , 1962), 
about 600,000 breeding adults. Their result 
can not, however, be directly com pared with 
ours.

A lerstam et al. concludes th a t 20% of the 
birds passing K alm arsund  (K  in area 2, 
F igure 1) are nonbreeders. F ro m  studies of 
the age com position of m igrating flocks 
(Table 3) it is clear th a t 1-year-old males at 
K alm arsund  m ade up an insignificant frac
tion  (0'0-0-4%) during the peak of the spring 
m igration. But their frequency also increased 
as m igration progressed. Y oung males were 
m ore frequent in southw est Sweden than  
further northeast. O n the basis o f the seasonal 
d istribution  of the m igration (appendix 2 in 
A lerstam  et al.) we conclude th a t 92% of ihe 
northw ard  m igration  in K alm arsund  1972

occurred during 20 M arch -1 5 April and 8% 
during 16 A pril-20 May. The frequency of
1-year-old females and 2-year-old males (usu
ally considered nonbreeders) is no t known. 
But if we assum e th a t each constituted 
sim ilar shares as 1 -year-old males it is reason
able to  believe tha t the frequency of juveniles/ 
im m atures during the w hole spring m igra
tion  at K alm arsund is definitely less than  
10%, probably  no t m ore th an  roughly 5%. 
In  the calculations below th e  later figure is 
used.

A correct com parison w ith A lerstam  et al. 
thus involves a reduction  of their to tal of 
700,000-800,000 Eiders w ith 5% im m atures, 
to  660,000-765,000 adult Eiders or about
350,000 pairs, instead of 300,000 breeding 
pairs as they suggested. T he discrepancy 
between the tw o investigations, approx i
m ately 50,000 pairs, is no t great. A lerstam  
et al., however, have to  base their calculations 
on several assum ptions and  extrapolations, 
which are exemplarily described and ex
plained. The m ain objection in our opinion 
is th a t they transfer the experiences from the 
size o f the nocturnal m igration  over Scania, 
southern  Sweden, to  the situation  in K alm ar- 
sund, where the indications of such a large 
night m igration  are very sm all (see ‘Diel 
periodicity’ in A lerstam et al.). Also the large 
variation  concerning the p ropo rtion  of the 
m igration falling during the standard  hours 
of observation (see A lerstam  et a l, appendix 
2) m ay be an im portan t source of error.

Monitoring of the Baltic Eider population
In  w intering areas and  on breeding grounds 
the Baltic Eiders are so dispersed tha t it is 
very laborious to  count them  and  the figures 
received m ay also be inexact. The concentra
tions necessary for convenient and accurate 
censuses are provided on th e  spring m igra
tion  along southeast Sweden and when the 
males gather in postbreeding flocks. Aler
stam  et al. (1974) dem onstrated  how trad i
tional m igration counts and  rad a r observa
tions can be com bined and  used also for 
estim ations of population  size. In ou r opinion 
the present investigation also turned  ou t very 
successfully. E ither of these tw o m ethods can 
be used for m onitoring the Baltic Eiders. 
Beside econom ic advantages, the m ale counts 
offer the possibility of localizing parts of the 
population  and following their changes. 
Since the E ider in m any areas of the Baltic 
is still increasing it w ould be valuable to  
repeat the census after a  few years and  thus 
try to  follow overall popu la tion  trends in the 
Baltic sim ultaneously with counts on breed
ing grounds.
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