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Introduction

The presence in summer of moulting
diving ducks in Danish waters has pre-
viously been treated by SALOMONSEN
(1967, 1968, 1972) who described the
moult migration and moulting areas of
Somateria mollissima, Melanitta nigra and
Melanitta fusca. In the second report the
presence of moulting Bucephala clangula
was also mentioned. In 1963 a survey of
the moulting areas of M. nigra off the
west coast of Jutland was conducted
(Joensen 1965).

Since 1966 the Game Biology Station
has carried out studies on waterfowl po-
pulations in the whole of Denmark
throughout the year {see Joensen 1968),
and part of this was a survey of moulting
seaducks in Danish waters in the sum-
mers of 1966-1972. The aim of this study
was first and foremost to locate and esti-
mate the size of the moulting seaduck
populations, because there was an obvious
lack of detail in the existing knowledge.
Secondly, the objective was to collect as
much information as possible concerning
the moult migration and the time of moult
of the different age- and sex-categories.

Most information was collected in aerial
surveys over Danish waters during May-
September. Additional data were obtained
through observations from coasts and
boats, examination of museum specimens,
and studies of birds killed by sportsmen
in the early part of the shooting season
(1. Oct.—29. Feb.).

The present paper summarizes the re-
sults of the studies of 1966-1972 concer-
ning five diving duck species, which dur-
ing the summer moult are almost entirely
confined to salt-water areas: Somateria
mollissitna, Melanitfa fusca, Melanitia ni-
gra, Aythya marila and Mergus serrafor.

For each species information concerning
the distribution and numbers throughout
the period May-September is given, with
particular emphasis on distribution and
numbers during the flightless period. In
addition the existing knowledge on moult
migration has been summarized, and the
age- and sex-composition of the moulting
populations and the timing of the wing-
feather moult has also been described.
The report does not however include an
analysis of other aspects of the plumage
moult during the summer months.

The occurrence of B. clangula, which
moults both in salt-, brackish- and fresh-
water areas is described in a special re-
port (Jersen & Joensen 1973) and JepseN
(1973) has given an account of the moult
biology of this species. Aythya fuligula
and Aythys ferina also moult in Den-
mark, mostly however in small numbers
and almost exclusively in fresh water.
Since the present study primarily concerns
seaducks, the data obtained on the two
last mentioned species is insufficient for
their inclusion in the present report.

The studies in 19661972 gave no indi-
cation of moulting in Danish waters of
Clangula hyemalis and Mergus mergan-
ser, both numerous winter visitors. During
aerial surveys all species of waterbirds
were recorded, and some moulting areas
of Alca torda and Gavia sp. were found.
Since these species are very difficult w
observe from an aircraft the data are,
however, insufficient for a thorough de-
scription of their occurrence,

The author is indebted to many people
who supplied information and helped in
various ways in the study. First of all to
Ersr Bocerjere Hansen, who since 1969
has been attached to the waterfowl
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population survey at the Game Biology
Station. The author would like to thank
the Royal Danish Air Force and the Army
Air Corps for supplying aircraft and pi-
lots, and the pilots engaged in the survey.
The game dealer firms of MorLEr & MeL-
caarp, Copenhagen, ANDERSEN & ScHre-
DER, Copenhagen, BarteLs eprr., Arhus
and CENTRUMFISK, Svendborg, are thanked
for their invaluable assistance in letting
the Game Biology Station examine birds

bagged by and received from sportsmen.
Thanks are also due to many sportsmen
and ornithologists, who gave information
on moult migration and moulting areas,
particularly to Jercen Raser, who sup-
plied much unpublished material concer-
ning the migration in Denmark, parti-
cularly of S. mollissima. Dr. Roperr Rus-
sEL gave valuable criticism of the English
manuscript.

Material
AERTAL SURVEYS

Most of the information for the present
study was collected by aerial surveys with
small single-engined aircraft. In the sum-
mers of 1966-1972 (May-September) a
total of 56 flights were conducted, com-
prising more than 200 flying hours. More

than 4/5 of the flying time was used for
surveys, while the remainder was used in
travelling between airfields and coasts.
Appendix 1 gives information on each
flight (date, weather conditions, areas sur-
veyed, the degree of coverage and the
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Fig. 1. Lefr: Map of Denmark showing division into districts and sub-districts used in aerial SGIVEYS
of waterfowl (see Table 1 and Appendix 1}. Right: Map showing the Iocation of areas mentioned in

the text.

Fig. 1. Venstre: Kort over Danmark visende opdelingen i distrikter og underdistrikeer benyttet ved
andefugletallinger (se Tabel 1 og Appendix 1). Hojre: Kort visende omrdder omtalt i teksten,
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survey- and total flying time). The map
(Fig. 1) shows the division of Denmark
and its surrounding waters into districts
and sub-districts used in the waterfowl
surveys. Table 1 gives a summary of the
geographical, monthly and yearly distri-
bution of flights and flying hours (May-
September).

The use of aircraft is the only method
by which waterfow! populations in Den-
mark and adjacent waters can be satisfac-
torily mapped and assessed. This is espe-
cially true for the marine diving ducks,
which are mainly confined to waters so
far away from the coasts, that coastal
counts are unable to include them. The
methods applied during aerial surveys of
waterfowl in Denmark during winter have
been described by Joensen (1968).

Influence of weather

The methods of surveying diving ducks
from aircraft during winter and sammer
are principally the same, but when the
birds are flightless they are particularly
difficult to observe. In all cases the figures
obtained represent minimum numbers for
birds present in the areas covered, and in
many cases during surveys of mouldng
seaducks only a small proportion of the
birds have in fact been registered. This is
partly due to their dark and well-camou-
flaged summer plumages, but more impor-
tant is their habit of diving on the appro-
ach of an aircraft, Qutwith the flightless
period this reaction is only rarely seen.
Once moulting birds have started diving,
they often do so repeatedly as long as the
aircraft is in the vicinity. At any time
only a small proportion of the birds are
above the surface, and it is virtually im-
possible to estimate the number of ducks
present in the area. In order to avoid
scaring them, the birds have to be ob-
served and their numbers estimated from

Nao, years with survey {no.
District surveys). - Antal dr med Total
Distriks teelling (antal tellinger). 1 alt

May June July Aug. Sept

A 4 - 34 2 2 11(12)
B 4 - 3 2 4 13

C 45) 2 4(3) 31 14(16)
b - - - 1 - 1

) 5 - 2 3 2 12

F 4 1 4 3 1 13

I 1 1 1 - - 3

K 2 1 i - - 4

M 2 1 1 2 - 6

N 1 1 3 - - 5

O 1 1 1 1 - 4

R - - - - - -

S 2 1 3 1 - 7

T - - —- - . -
Year No. flights/flying hours Total
Ar Antal flyvainger/flyvetimer Lalt

May June July  Aug. Sept.

1966 - - - - 1/3 1/3
1967 39 - - 4/13 -~ 7122
1968 413 - 1/3 3/8 - 8/24
1969 3/8 414 417  1/4 2/8 14/51
1970 4/18 - 4/15 314 4115 15/62
1971 416 - 3/19 1/s - 8/41
1972 1 - - 1/3 1/1 3/5

Total 19/65 4/14 12/54 13/48 8/27  56/208

Table 1. Summary of data concerning aerial sur-
veys 1966-1972 (May-September). Upper section:
The number of years in which each district or
part of a district was surveyed (in cases of more
than one survey in 2 month, the number of sur-
veys js given in brackets). Lower section: The
number of flights and number of flying hours in
certain months of each year. See also Fig. 1 and
Appendix 1.

Tabel 1. Oplysninger am flytellinger i 196672
{maj—september). Dverst: Antal flyvninger pr.
mined 1 hvert distrikt, Nederst: Antal flyvninger
pt. mdned i hoert dr. Se Fig. 1 og Appendix 1.
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much greater distances and heights than
during other seasons of the year. There-
fore satisfactory observations can only be
made during perfect weather conditions.
In fact this requirement is only fulfilled
when there is good visibility and a flat
calm sea surface, and such weather con-
ditions very seldom occur in the waters
around Denmark. Even a little rippling of
the surface will cause a notable proportion
of the birds to be overlooked.

In Appendix 1 the observation condi-
tions during each survey have been de-
scribed with a code of roman numerals I,
Il and 111, referring to the feasibility of
observing diving ducks during the moult-
ing season. »I« means rather poor condi-
tions, either visibilities below 2-3 km. or
wind velocity at sea level of more than
1015 knots causing high waves on the
surface. »Il« means quite good but not
perfect weather conditions, and »IIl«
means perfect weather conditions with
excellent visibility (more than 10 km.)
and flat calm sea surface in most of the
areas surveyed, During July and August
nearly all aerial surveys were started when
weather conditions were perfect {III} or
this situation had been forecasted. The
fact that of 26 aerial surveys only 10 were
actually carried out under excellent con-
ditions (III), 8 under good to excellent
conditions (II-1I1), 5 under good condi-
tions (1) and 3 under poor to good con-
ditions (I-11) illustrates the difficulties
connected with aerial counts in Denmark.

The proportion of birds recorded under
the different observation conditions varies
from species to species. When the sea is
calm and the visibility good (II1), even
small assemblies of birds of all species
can be seen at distances of 2-3 km., and
large flocks with thousands of birds have
on several occasions been spotted at di-
stances of more than 10 km. During good
conditions (II), medium and large flocks

6

of 5. mollissima within 2-3 km. of the
flying route will normally be recorded,
but small flocks will to a great extent be
overlooked within this range, as will large
flocks further away. For all other species,
even rather large flocks are often over-
looked at close range during the condi-
tions of 11,

The consequence of the varying weather
conditions is that although a relatively
large number of surveys have been con-
ducted in all important moulting areas,
in most areas conditions enabling an accu-
rate count of the birds have only been
experienced once or twice during the se-
ven years of the investigation. In some
areas in fact the very best conditions
never occurred. This causes difficulties
when estimating the total number of birds
present in Danish waters, because it has
not been possible for any of the species to
get accurate figures from all important
moulting areas in the same year. The to-
tals for the whole country have been
reached by adding the »best« figures ob-
tained in each of the main geographical
sectors. This procedure is based on the
assumption that within each of the larger
sections of our waters the number of
moulting seaducks is rather stable from
vear to year, and that no major shifts
take place from one area to another. Se-
veral observations indicate that this is
true (S. mollissima in the Waddensea and
several places in the S. Kattegat, and M.
fusca in the Limfjord). However other ob-
servations indicate that some changes
may occur (e.g. M. nigra, see page 24).
This possible error has to be bome in
mind when considering the reliability of
estimates for the total populations.

Geographical distribution of aerial surveys
and degree of coverage.

Table 1 gives information on the number
of flights in each of the main districts
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within Danish waters (see also Fig. 1)}.
Most surveys covered areas which from
previous reports were known to be im-
portant moulting areas, such as the Wad-
densea and waters to the west (A), the
fiords and coasts of W. Jutland (B), the
Limfjord (C), and parts of the Kattegar
(E, F, 8). The number of flights in other
waters is much smaller, particularly in the
southeastern part of the country, and
some districts (R, T) were not surveyed at
all from the air. With the amount of
flying time available, first priority had
naturally to be given to areas known to
be of great importance. However at the
same time the material is biased. Moulting
seaducks have probably been overlooked
in all waters (see above), but although it
is known that the Lillebeelt (), the South
Funen archipelago (K}, the Storebalt (N),
the waters S. and E. of Sealand {M, O, R)
are of relatively little importance, a greater
proportion of moulting birds have been
left unrecorded here than in other waters.

The method of conducting aerial sur-
veys, and of observing, estimating and
recording flock size has been described
for winter censuses by Jornsen (1968}.
The same principles for coverage were
used during summer surveys, i.e. mostly
coastal and other shallow waters were
covered, and mainly those known to be
important haunts at other times of the
vear. In several important moulting areas
the network of flying routes was so dense,
that nearly one hundred percent coverage
was performed on most flights (the Wad-
densea, the fiords of W. Jutland, the Lim-
fjord, waters within 5-10 km. of Leese in
the N. Kattegat, waters N. of Djursland,
and most parts of the S. Kattegat between
Jutland, Sealand and Funen. Some waters
are however so extensive that only rela-
tively small proportions of the area could
be covered in the flying time available
(see Fig. 2). This is particularly true for

Fig. 2. Degree of coverage in aerial surveys May-
September 1966-72. Black: areas covered regular-
ly. Hatching: areas covered only a few times and
more superficially, White: areas where no aerial
surveys were made in connection with this study.
Fig. 2. Dakningsgraden af flytallinger muaj-sep-
tember 1966-72. Sort: omvdder dakket regelmaes-
sigt. Skraveret: omrdder dakket fd gange og
mere overfladisk, Huvid: omrider som ikke blev
undersogt med fly i forbindelse med denne un-
dersogelse.

the North Sea (areas more than 2-3 km.
from the coast), and large parts of the
Northern and Central Kattegat. The area
first mentioned is known to have large
numbers of moulting M. nigra (JoENsEN
1965), and a few successful transect flights
in the second area indicate that substan-
tial numbers of S. mollissima, and pos-
sibly also M. nigra and M. fusca can
moult here. The lack of data from such
areas is evident and of importance when
considering the total figures obtained.
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OBSERVATIONS FROM COASTS AND BOATS

In addition to aerial surveys many obser-
vations were made from coasts, mainly
by the staff of the Game Biology Station,
although many ornithologists and sports-
men also supplied information. This ma-
terial contains a lot of data, particularly
on the roosting areas and movements of
seaducks in the pre-moult and post-moult
periods, the age- and sex-composition of
the flocks, and on the time of the moult
(finding of feathers on the shores). In ad-
dition a number of moulting areas along
shores, mainly in areas not thoroughly
surveyed from the air, were also disco-
vered. However coastal observations add-
ed little to our knowledge on the distribu-
tion and numbers present in the most im-
portant moulting areas, which are gene-
rally too far away from the coasts.

In 1970, 1971 and 1972 several motor-

boat trips were made to various moulting
areas. Thus in the Waddensea, the Ring-
kebing Fjord, the Limfjord and particu-
larly in the Central and Southern Katte-
gat, important supplementary information
was collected concerning the time of moult
and composition of the flocks, as well as
on the habitats used. On several occasions
the result of aerial surveys were com-
pared with simultaneous counts from the
boat and it was consistently found that in
the moulting period it is virtually im-
possible to estimate numbers from a boat.
The tendency for the birds to dive and
scatter rapidly when disturbed by a boat
will always cause a considerable degree of
underestimation, and in several important
areas the boat team observed less than
one-quarter of the birds seen from the air.

STUDIES OF SPECIMENS COLLECTED AND BIRDS KILLED BY SPORTSMEN

During the summer of 1970-71 a small
number {abt. 90) of specimens was col-
lected in various moulting areas by spe-
cial permission from the Ministry of Agri-
culture (specimens now in the collection
of the Game Biology Station). Together
with a small number (abt. 50) of summer
skins (mostly from the beginning of this
century) in the collection of the Zoologi-
cal Museum, Copenhagen, these have
been examined; see Table 2 and Appen-
dix 2. Although small in size, the material
gives valuable information on the time of
the wing-feather moult and also indicates
which categories are present in the various
moulting areas.

In five shooting seasons (1. Oct.—29.
Feb. 1968/69-1972/73), the Game Biolo-
gy Station examined a large number of
ducks shot by sportsmen and sent to game
dealers. The aim was to study species-,

8

age- and sex-composition of the bag, but
also data concerning the late wing moult
of adult females was obtained. Table 3
gives information on the number of eiders
and scoters examined in Qctober, Noven-
ber and December and the number of
birds with new, but not fully developed
wings. A number of wings of S. mollis-
sima were measured, and Table 4 and Fig.
5 illustrate the growth in adult females
and adult males of this species,

Although important information has
been found through examination of col-
lection specimens and birds bagged by
sportsmen, the material probably does not
permit conclusions to be made concerning
the more detailed composition of popula-
dons of moulting seaducks. The number
of collection skins is too small for this,
and there is evidence that the composition
of the bag does not illustrate the actual
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BS (1670~1971) | ZM (18861961}

& Total
2390 Towl |44 @9 Total | °F

¢ 5. mollissinta) 41 10 51 |23 7 30 81
M. fusca 9 8§ 17 2 3 5 22
M. nigra 4 8 12 5 8 13 25

Table 2. The number of specimens examined of
8. mollissima, M. fusca and M. nigra in the col-
lections of the Game Biology Station (GBS) and
the Zoological Museum, Copenhagen (ZM). Only
birds of more than 12 months age from June-
September (zll specimens) and October (enly spe-
cimens with not fully developed new wings) are
included. Information on each specimen is given
in Appendix 2.

Tabel 2. Antal undersagte skind af ederfugl,
flojlsand og sortand i Vildtbiologisk Stations
{GBS) og Zoologisk Museums (ZM) samlinger. Ma-
terialet omfatter kun fugle mere end 12 maneder
gamle fra manederne juni-september (alle skind)
og oktober (kun skind med endnu ikke fuldt ud-
viklede nye wvinger). Oplysninger om hoert skind
er givet i Appendix 2.

composition in the field. The bias is cre-
ated by the fact that the shooting pressure
on flightless and on flying birds is not the
same. Centrary to what one would expect,
flightless birds are generally more diffi-
cult to shoot than birds capable of flying.
Only when the sea is flat calm is shooting
of the persistently diving moulters pro-
fitable, and furthermore many sportsmen
do not consider the shooting of flightless
birds to be a sport. Therefore it is most

Species, No. examined No. flightless
month {+ not yet mouited]
Art, mined  Antal under- Antal afsliet

sogt {+ endnu ufldet)

AL A AL Q@ Ad ZAdQ

5. mollissima

October 957 696 2 39(+13)
November 311 214 - 2
December 530 430 - -

M. fusca
October 134 59 1 17{+1)
November 77 35 - -
December 133 68 - -

M. nigra
October 671 139 3 74(+5)
November 118 31 - 2
December 240 61 - 1

Table 3. Wing-feather mouit in adult {more than
one year old) 3. mellissima, M. fusca and M. ni-
gra in October~-December. Material from .birds
killed by sportsmen and sold to game dealers
over five years {1968-72}. The number of birds
examined and the number flightless (+ not yet
moulted), is indicated.

Tabel 3. Svingfjerfaldning hos voksne {mere end
et dr gamle) ederfugle, flojlszender og sortznder
i oktober—decemiber, Materiale af fugle nedlagt af
jezgere og solgt #l vildthandlere i fem jagtse-
soner (1968-1972), Antal undersogte fugle og
antal afsldede [+ antal endnu ikke afsldet}.

likely that among females flightless birds
are under-represented in the bag, and
accordingly also that females in general
are under-represented.

INFORMATION IN LITERATURE

In addition to the reports by Saromon-
sEN mentioned in the introduction, litera-
ture from later years contains quite a lot
information which together with data
obtained in the present study illustrates
the .moult ‘migration and moult of sea-
ducks. Most reports describe the moult
migration prior to the wing moult, e.g.
Jéer (1970, 1971) (Estonia) and Pyn-

NoNEN (1941) (Finland). At Kalmarsund
in SE. Sweden, where waterfowl move-
ments can be observed from the shore,
continuous abservations have been catried

out for several years, and some of the re--

ports give valuable information on move-

ments during summer (SviArnpson 1958,

1959, RopeBRAND 1972a,1972b, EpErstam

1972). The. migration across S. Jutland
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and N. Germany has been described in
several reports (BemrenpDs 1955, 1966,
Benrenps & Parm 1950, Jorcensey 1941,
Roep 1971, Baver & von BroTzaemM
1969}, and scattered information on moult
migration through Danish waters can be
found in several papers and notes in the
magazines Dansk Omithologisk Forenings
Tidsskrift and Feltornithologen from later
years {e.g. Preuss 1957, Raser 1967, Ra-
ror & Notr 1970}, During proof reading
F. D. Perersen supplied a copy of a report
on the migration of ducks at Blavandshuk,
W. Jutland (PeTersen in press).

There is very little information in the
literature with original data on the distri-
bution, numbers of birds etc. during the
moult in Danish waters, e.g. CHRISTIAN-
seN 1944, Saromonsen 1950 and Joensen
1965. A very important report by Drenck-
HAHN (1969) should, however, be men-
tioned. During an oil spill in September-
October 1968 at Eiderstedt in the German
Waddensea (about 50 km. south of the
Danish-German border) several hundred
seaducks killed by oil were examined and
important data concerning the Jate wing-
feather moult of the females were col-
lected,

Results

In this chapter the results of the study in
1966-1972 concerning S. mollissima, M.
fusca, M, nigra, A. marila and M. serra-
for are presented. The amount of data is
very large particulazly from aerial surveys
and other observations, and it has neither
been possible nor reasonable to give all
the details here. The description of the
species is thus very much summarized

(e.g. on maps) and the text only contains
primary information of special interest.
The following items will be treated in the
extent to which data is available: A) The
pattern and sequence of the moult migra-
tion. B) The distribution and numbers
moulting in Danish waters. C) The age-
and sex-composition and the time of the
moult. D) The moulting habitat.

EIDER (Somateria mollissima)

Throughout the year S. mollissima is by
far the most widespread and numerous
diving duck in Danish waters. The Danish
breeding population has increased con-
siderably in the last decades, and in 1970
comprised about 7,500 pairs, of which
two-thirds bred in three colonies (Chri-
stiansg in the Baltic Sea, Saltholm in the
@resund, and Samse in the S. Kattegat)
(Joensen 1973). However both during
moulting and wintering seasons the Da-
nish breeding population is greatly out-
numbered by eiders breeding in the Baltic
Sea (Sweden and Finland), which have
their principal wintering areas in Danish
waters (Parupan 1962), and also by birds
breeding in S. Norway, recently demon-
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strated to be wintering in the N. Kattegar
(MarTinsEN & Hagenw 1970, 1972). The
population during winter (November—Fe-
bruary) in Danish waters exceeds half a
million (Parupax 1962, and unpublished
count data), and large concentrations are
found in all waters except the SE. parts
of the country, the Limfjord and along the
W. coast of Jutland N. of Blévand (Jorn-
sEN 1968).

Depending on the climatic conditions
of the winter, eiders tend to scatter in late
February or early March, and in March
migration towards the breeding areas be-
gins. In most years the majority of eiders
leave Danish waters for the Baltic Sea in
the beginning of April, corresponding to
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a peak in northward movements at Kal-
marsund in Sweden about the middle of
this month (Svirpson 1958, 1959, Rope-
BRAND 1972b). Both in Denmark (particu-
larly S, Sealand) and Scania migrating
eiders often cross land {Swrcen 1972).
The Danish breeding eiders start laying in
the first or second week of April.

Each of the three categories: juveniles
(1-year old birds), adult males and adult
females has its own pattern of moult mi-
gration, pre-moult distribution and moult.
Therefore each category is described se-
parately, starting with adult males, for
which our present knowledge is better
than for the two other categories.

Adult males {Z 2-year old birds)

Moult migration and pre-moult
distribution

In late April and early May the number
of eiders of all categories in Danish waters
is at its lowest level. In late April adult
birds are found near the breeding colo-
nies, but elsewhere the numbers are very
small. At the largest Danish colony on
Samse, adult males have been observed
in numbers corresponding to the breeding
population (about 2,000 pairs) untl the
first week of May, but later in this month
they gradually disappear and presumably
move to some of the nearby moulting
areas, Two important moulting areas (the
Waddensea and Svanegrunden in the S.
Kattegat) have been surveyed in May 3-4
times during the study period, and the
number of adult males comprised 10~
20 % of the numbers moulting here about
two months later.

In the early part of june the majority
of adult males breeding in the Baltic Sea
are still present there (ALmpuist & AN-
DERSSON 1972), But from the middle of the
month a slight increase in numbers has
been noted in several Danish waters, par-
ticularly in the Belts and the Kattegat in
areas known as typical winter haunts (see
Fig. 3} whereas adult males only comprise
5-20 %% of the birds in the juvenile roost-
ing areas in the southeastern waters. In
some areas both adult males and juvenile
birds are equally well represented (S. Kat-

tegat and S. Funen archipelago), but as a
whole the two categories are well sepa-
rated in May and June. A few observa-
tions indicate that a Jarge proportion of
the increase in numbers of adult males in
early june is due to sub-adult birds (2-3
years old, without fully developed adult
plumage, see Appendix 2, notes}. In the
Waddensea and Svanegrunden the num-
ber of birds had doubled since May, and
adult males comprised 85-90 %0 and 50~
60 ®/0 respectively of the birds present
there.

In the last days of June and early July
a rapid increase in the number of adult
males has been recorded in most of the
important moulting areas (see Fig. 4}, and
all the birds which moult there from late
July have arrived by around the middle of
the month. In the Waddensea and Svane-
grunden the mid-July population has been
recorded as 3-6 times higher than the
mid-Jure population, and about 5-10 ti-
mes higher than the mid-May population.
This notable and rather rapid increase in
the numbers of adult males coincides with
many observations of large scale move-
ments. At Kalmarsund, a distinet peak in
southbound migration has been recorded
in the last week of June and first days of
July (Svirpson 1938, 1959, RODEBRAND
1972a, 1972b), and in the last week of
June and the first week of July a great
number of observations have been made
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Fig. 3. The principal pre-moult roosting areas
{May-June) of S. mollissima (vertical hatching
ad. & &, horizontal hatching juveniles). Arrows
indicate localities where moult migration in
May—July (including all categories of eiders) has
been observed {mostly across land).

Fig. 3. De vigtigste rastepladser i maj—juni for
ederfugle (lodret skravering gamle hanner, vand-
ret skravering juvenile fugle). Pile viser steder,
heor feliningstrek er observeret i maj-juli, om-
fattende alle kategorier af ederfugle.

of adult male eiders moving through Da-
nish waters, and often crossing land on a
westbound migration. Movements across
S. Jutland have been described by Ben-
RENDS (1955, 1966) and Roep (1971), and
in later years very many observations
have been made in other parts of the
country, particularly in E. and S. Sealand
and adjacent islands (see Fig. 3). The
eiders often congregate into flocks of
hundreds or even a few thousand before
crossing the shoreline. Crossing mainly
takes place at dusk and dawn at rather
high altitudes. In late June and early July
about 90 % of the eiders passing BlA-
vandshuk, predominantly on a southbound
migration, are males (PETERSEN, in press).
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The moult distribution and numbers

The map Fig. 4 shows the distribution and
numbers of moulting eiders recorded in
the present study. In all the main concen-
tration areas, adult males comprise the
great majority (95-99 %) of the birds re-
corded in July-August, Therefore the map
first and foremost illustrates the distribu-
ton and numbers of this category, The
figures on the map refer to the largest
numbers recorded, but since they represent
minimum numbers present in the area
surveyed and some large parts of our
waters have been insufficiently covered
(see page 7) the map only gives a mini-
mal picture of the distribution and num-
bers.

During the moult, adult male eiders are
widespread and extremely numerous in
several areas in Danish waters. The main
concentration areas are:

1} The Waddensea. 30,000 moulting
birds have been recorded in successive
years. Most birds moult in waters S. of
Reme (around the little island of Jord-
sand and partly in German territorial wa-
ters E. of the island Sylt), but substantial
numbers are also found between Reme
and Mands. Also further south in the
German Waddensea, substantial numbers
of adult males have been recorded during
the summer, e.g. 11,500 at Amrum and
Fohr on 7.Sept. 1969 (DreNcKRHAHN 1969).
Further south at Eiderstedt, however, the
oil-kill in Sept.~Oct. 1968 showed little
evidence of the presence of adult males in
this area (DRENCKHAHN 1969).

2) The North Kattegat. Moulting eiders
have been recorded in many parts of the
N. Kattegat, and as mentioned earlier (see
page 7) the species is probably more
widespread and numerous than indicated
in Fig. 4. The largest concentrations have
been found in areas S. and SE. of the is-
land Leesg. This area was surveyed by
aircraft in four successive years (1968-
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Somateria mollissima

L — . p—

50 KM

Fig. 4. Moulting distribution of S. mollissima in july-August. Black: areas with large concentra-
tions. Hatching: areas with smaller numbers, found less regularly. Numerals indicate maximum
numbers recorded in thousands.

Fig. 4. Udbredelsen af feldende ederfugle i juli~qugust. Sort: omrdder med store koncentrationer.
Skraveret: omrider med spredie bestande mere uregelmaumssigt. Tal angiver de maksimale antal re-
gistreret {fusinder).
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71), but only in two of the years were the
very large concentrations found (5. Aug.
1968 60,000, 6. Aug. 1969 33,000),
whereas the numbers recorded on one
flight in 1970 and two in 1971 were
around or below 10,000. In our view the
most obvious reasons for the Jow num-
bers recorded were that weather condi-
tions on the three last mentioned flights
were not perfect, and/or that the birds
were present in other parts of the N. Kat-
tegat, of which virtually only a smali part
could be covered (see Fig. 2). One cannot
however exclude the possibility that the
number of moulting birds varies from
year to year. Moulting eiders have also
been recorded in other parts of the N,
Kattegat totalling about 10,000-15,000
birds.

3) SW. Kattegat. Between Sealand,
Funen and the E. coast of Jutland moult-
ing eiders have been recorded in nearly
all areas, including several notable con-
centrations, The most important moulting
area is Svanegrunden {about 15,000 birds
in successive years} but at Tung Knob,
Endelave, Issehoved, Vejre, ZAbelw, Hielm
and in Sejers Bugt large concentrations
have also been recorded on most flights.
The total number of birds is estimated to
be about 40,000.

4) Other waters have only been sur-
veyed a few times, and the information is
insufficient. In the Lillebeelt abour 8,000
moulting eiders have been recorded, and
in the Northern Storebzlt about 2,000,
whereas other parts of the southern and
southeastern waters only have a few
scattered and relatively unimportant
moulting areas with probably less than
5,000 birds.

From addition of the above-mentioned
figures, approximately 160,000 eiders
{mainly ad. & &) are estimated to moult in
Danish waters in late July and August. In
the Waddensea and the S. Kattegat the
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number of birds has been quite consistent
during the study period, whereas numbers
in the N. Kattegat are more questionable
in this respect. Altogether the above total
figure must however be considered to
represent the minimum number of birds
moulting in Danish waters. The eiders
breeding in Denmark only account for a
relatively small proportion of the birds,
while much larger numbers derive from
breeding grounds in the Baltic and pre-
sumably also S. Norway. The size of the
breeding populations in these areas is not
known. Armouist & Awpersson (1972)
estimated the population in some of the
most important areas in E. Sweden to be
80,000 pairs, and it is known that num-
bers in Finland are also extremely high.
No doubt a large proportion of the adult
males from the Baltic Sea spend the moul-
ting period in Danish waters. However an
unknown number of birds moult in home
waters (ALMouist & ANDERSsON 1972,
Carisson 1962, Jécr 1970).

Time of moult

Adult males are present on moulting
grounds about mid-July but very few
flightless birds have been observed ar this
time. The majority of birds lose their
wing feathers almost simultaneously in
the last week of July and first week of
August. On 23.-26. July 1970 6575 t/q
of the birds in the Waddensea were
flightless, and on 4.~6. August 1970
practically all birds at Svanegrunden were
flightless, The earliest adult males flying
on new wings were recorded about 20.
August, and in early September practi-
cally all birds are flying. Of 957 birds
bagged in October only two (both 17
months old) were still flightless (Table 3),
and the average wing length in birds from
October (N = 16) was only 1% less
than in birds from later months (N =
177}. In November the average wing
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length (N = 28) was 0.3 %o less than in
birds from later months (N = 149). The
few adult males found in the Eiderstedt
oil-kill {German Waddensea) in Septem-
ber-October 1968 had fully developed
wing feathers (DrencKHAHN 1969).

In June-September 1970-71 41 male

eiders were collected in various moulting
areas, mainly at Reme in the Waddensea
(13) and at Svanegrunden (16). In both
areas old males with fully developed plu-
mage (3 years old or more) were domi-
nant (22 birds), but also five 2-year and
two 1-vear old birds were collected.

Adult females

Moult migration and pre-moult
distribution

In the later half of April and first half of
May, adult females are closely linked to
the breeding grounds and in this period
extremely few have been recorded more
than a few kilometres away from the co-
lonies. Later in May females with their
broods scatter over larger areas and are
often found many kilometres from nearest
colony. At the same time flocks of fe-
males without broods have been recorded
in several areas, and both the number of
flocks and their size increase during June.
Most flocks have 10-30 birds, but occa-
sionally as many as 200-300 have been
observed. The total number of flocking
females without broods cannot be esti-
mated, but it is relatively small. The flocks
probably consist mainly of birds from
Danish and other nearby colonies, which
have either lost their eggs or young at
an early stage. A few observations in June
indicate that some juvenile (12—13 months
old) females join the flocks and probably
some non-breeding (24-25 months old)
females also do.

During the mass migration of adult
males in late June and early July (see page
11), most flocks observed in detail con-
tained only a small proportion of females,
on average probably of the order of 10~
15 %/o. Considering the magnitude of this
migration the number of females in Da-

nish waters is however estimated to in-
crease considerably. After the migration
of adult males has stopped around mid-
July, females continue and peak numbers
have been observed on Sealand and in S.
Jutland in the last week of July and first
half of August. At Kalmarsund a peak in
southbound eider migration has been ob-
served from late july to mid-August com-
prising a large proportion of females (S.
RopesgAND, pers. comm.).

The moulf

Moulting female eiders have been recorded
in nearly all Danish waters. In late July
and early August the number of females
observed in several of the principal moul-
ting areas shown on Fig. 4 (solid black) is
extremely small, ranging from 1% to
5 9/g of the total number of birds present.
The female populations here are known
to increase slightly during August, but
most of the females moulting in Danish
waters spend the flightless period singly
or in small flocks scattered over much
larger areas of water. This distribution
pattern makes it virtually impossible to
estimate their numbers in aerial surveys.
and it is impossible to assess the total
numiber in Danish waters. A tentative cal-
culation based on the fact that 1) the Da-
nish breeding population about 1970 was
7,500 pairs, 2) many thousand females
move into Danish waters together with
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adult males in Iate June — early July, and
3) probably even more females arrive
during the peak of their moult migration
in late July and August, suggests that
tens of thousands of females moult in Da-
nish waters,

A few moulting females have been re-
corded about 10. August, but most birds
lose their wing feathers in the period 20.
August—20. September. This was demon-
strated by DrENckuAEN (1969), who exa-
mined the state of moult in 136 adult fe-
males killed by oil in the German Wad-
densea in Sept.~Oct, 1968. All birds were
still growing new wing feathers, and about
30 %o were not yet able to fly. Among
696 birds shot in October in Denmark
13 (1.9 %) had not yet lost their wing
feathers, and 39 (5.6 %) were moulted
and not yet able to fly (Table 3). Even in
November two birds unable to fly were
found among 214 birds examined. In Oc-
tober the average wing length in birds
presumably able to fly (wing > 22 cm))
was 8% less (N==190} {1.-15. Oct. 109,
16.-31. Oct. 4.%/0), and in November 1.5 %/
less (N ==75) than in birds from later
months {Dec—Feb., N = 265) (see Table

4 and Fig. 5). From the available data it
is seen that adult females moult their
wing feathers over a longer period, and
approximately one month later, than adult
males,

Of ten specimens collected in the period
June-October 1970 8 were old females
with broad oviducts, and two were about
15 months old birds with narrow oviducts

Py
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Fig. 5. Average wing length of moulted 5. mol-
lissima able to fly on new wings (wing > 22 cm.)
in the months October-February. Birds bagged by
sportsmen: 193 & &, 530 9F.

Fig. 5. Den gennemsnitlige vingelengde hos fael-
dede ederfugle, som var i stand #l at flyve med
nye svingfier (vingen = 22 cm}. Fugle nedlagt
under jogt: 193 & &, 530 99.

Period No.examined  No. flightless’)  Additional wings measured  No. in interval mm.
(-+ not yet moulted) No. Length mm. 221 241~ 261~ 281~ %300
average 240 260 280 300
Periode Antal Antal afsliett) Yderligere vinger malt Antal i interval
undersogt [+ endnu ufmlder) Antal Gensn,
lengde mm
1-15. Oct. 414 19(+3) 122 265 12 31 40 16 3
16-31. Oct. 3{+2) 68 284 i 6 i8 37 6
Novemler 140 - 75 293 - 1 749 18
December 207 - 111 295 - - 59 16
Fanuary 220 - 40 295 - - - 35 5
February 315 - 1i4 295 - — 4 82 28

Table 4. Wing moult and measurements of
1972/73, see also Fig. 5.

adult QQ 5. mollissima in the shooting seasons 1970/71-
') wing size max. 220 mm. (For method of measuring the wing see THomMsON

(1964) p. 450).
Tabel 4. Vingefeldning og wingemal hos voksne ederfuglehunner i jagtseesonerne 1970/71-1972/73,
se ogsd rig. 5. 1} Vingen hojst 220 mm lang.
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(Appendix 2). Since the breeding origin of
the individual specimens is not known,
nothing certain can be said about which
categories perform moult migration from
the Baltic Sea into Danish waters in July—

August. One may assume that unsuccess-
ful breeders make up the majority, but
also sub-adult non-breeders and even suc-
cessful breeders which have left their
young may be represented in this group.

Juveniles (13-17 months old)

Moult migration and pre-moult
distribution

While the number of adult eiders in Da-
nish waters is notably reduced in April
wher only the relatively small local breed-
ing population remains, the juvenile birds
stay to a great extent within Danish
waters throughout spring and summer, In
late April and early May large concen-
trations of juvenile birds have been re-
corded. In 1969 (after the very good pro-
duction year of 1968) altogether tens of
thousands were seen, and in other years
several thousand birds have been observed.
In June the number of juveniles increases,
presumably due to the immigration of
birds which left Danish waters during the
spring migration. The distribution of ju-
venile birds in May—Jjune is shown in the
map Fig. 3, and it is seen that apart from
a few areas which overlap, juvenile birds
are distinctly separated from adult males,
and the largest numbers are found in the
SE. parts of the country, in waters which
in other seasons contain very small num-
bers of eiders.

The peak number of birds in the juve-
nile pre-moult concentration areas is found
between mid-June and mid-July, and oc-
casionally in late July. Several observa-
tions indicate that during May and June
juvenile males and females are mixed and
present in approximately equal numbers.

In the course of July the juvenile birds
start moving away from the pre-moult
concentration areas. In some areas the im-
migration took place during most of the
month, and in other cases all birds left

within a few days very late in the month.
In S. Jutland there is good evidence that
juvenile birds cross land on a westbound
migration simultaneously with adult fe-
males in late July and early August, but
sufficient information seems to be lacking
from other parts of the country. This may
be due to the fact that juvenile birds cross
the islands to a lesser extent than adult
birds, and perform most of their move-
ments in smaller concentrations over the
sea.

The moult

Moulting juvenile eiders are found in se-
veral waters. Juvenile males have in some
cases been observed together with adult
males in the main moult concentration
areas (see Fig. 4), but most of them, as
well as most if not all of the juvenile fe-
males, are widely scattered over large
bodies of water. The total number of ju-
venile eiders moulting in Danish waters
cannot be estimated on the basis of aerial
survey data from the moulting period
itself. Counts in pre-moult concentration
areas indicate that in some years some
tens of thousands are present, However
the number will vary much from one year
to another in accordance with the produc-
tion in the previous breeding season,

The late migration movements, the state
of wing moult in the few collection speci-
mens examined, and the material of birds
bagged in October (only two of the 17
months old birds were still flightless) in-
dicate thar juvenile males moult a little
later than adult males, but have on the
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whole completed development of new
wing feathers by early October. For juve-
nile females there is virtually no informa-

tion available, but it is suggested that both
sexes have their main moult period from
mid-August to mid-September,

Moult habitats and habits

The distribution pattern seen in Fig. 4
{mainly covering adult males), shows that
the main moulting areas are found in
very shallow areas. Most of the very large
concentrations are found around small
shoals and underwater banks with depths
of 1-2 and seldom more than 5 metres.
The distribution pattern is very similar to
the winter distribution of the eider, but
during winter very large flocks are more
often found in deeper water.

As mentioned earlier female and juve-
nile efders usually moult singly or in small
groups scattered over vast areas of water,
while adult males congregate in very large
flocks. Several observations indicate that
in the early mormning the adult males are
scattered over large areas, probably fol-
lowing feeding dispersal during night,

while during daytime they gather in ex-
tremely dense flocks (often about 1 bird
per m*.), and often many thousand birds
together (up to 40,000 in one flock). In
the Waddensea, which is the only area
with a typical tide {in the southern part
approx. 2 m. difference between ebb and
flood) eiders tend to disperse for feeding
during high tide and concentrate in dense
flocks during low tide, when they often
sit on dry sand banks, a habit very sel-
dom seen in other waters.

Alter the flightless period the eiders of-
ten stay in or near the moulting areas,
although in less dense concentrations. The
immigration of birds from the main bree-
ding areas in the Baltic Sea starts in late
September and continues to the middle or
end of November.

VELVET SCOTER (Melanitta fusca)

The velvet scoter does not breed in Den-
mark but is a common and locally nu-
merous winter visitor in Danish and other
N. European waters, The main concentra-
tions in Denmark are found in the Katte-
gat, the Storebzlt and the Lillebzlt, Vel-
vet scoters start spring migration later

than eiders and common scoters (see page
10 and 22). Large flocks can still be seen
in Denmark around the middle of May,
and at Kalmarsund in SE. Sweden the
northbound migration peaks at this time
too, although birds can be seen moving
as late as the beginning of June,

Moult migration

In late May and early June the number of
velver scoters in Danish waters is very
small, and mainly consists of males which
are presumably not yet fully mature birds.
From late June and in July an increase in
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numbers has been recorded in several
waters, and late in the month the birds
concentrate in the moulting areas. The in-
crease in June and early July is mainly
due to adult males, but also females and
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juvenile birds have been recorded in the
moulting areas, particularly in the later
part of this period. Little is known about
movements through Danish waters. The
few observations of birds crossing land
{Sealand and S. Jutland) give no indica-
tion of peaks or lows in the migration in-
tensity. It is suspected that the lack of re-
cords is caused by the fact that move-
ments mainly take place during night.

At Kalmarsund in SE. Sweden south-
bound migration has been observed from
mid-June onwards to November, and the
intensity curve shows several indistinct
peaks and lows. The first peak falls in
middle and late July, followed by very

low intensities. In the course of August
large numbers move south, and this peak
again is followed by a period with low
numbers around 1. September. It is sug-
gested that the two peaks are dominated
by adult males and adult females respecti-
vely, but the data available is too scarce
for definite conclusions. Later in the au-
tumn (from late September to late Novem-
ber) large scale movements take place at
Kalmarsund, at least in the later part of
this period including the young produced
in the summer on their way to the winter
quarters (SvArpsoN 1958, 1959, Rope-
BRAND 1972a, 1972b).

Moult

Adult males

The distribution of moulting areas and
maximum numbers recorded in late July
and August are shown in the map Fig. 6.
The most, important moulting area is in
the central part of the Limfjord (Logster
Bredning) where large concentrations of
up to 16,000 birds have been recorded in
several years during the study period.
Notable numbers also moult each year
north of Djursland and in the Sejers Bugt,
whereas the concentrations at Lasg and
west of Samse seem less constant. In ad-
dition to these areas which hold thousands
of velvet scoters in dense concentrations,
smaller flocks of up to a few hundred
have been recorded more or less regularly
in many other waters. The minimum num-
ber of birds present in the moulting areas
shown in Fig. 6 in late July and August
is about 45,000. At this time adult males
comprise probably 80 % or more of the
birds seen in the flocks.

Adult male velvet scoters moult at
roughly the same time as adult male
eiders. In the very last days of July 1970

it was estimated that one-third of the
birds in the Limfjord were still able to
fly, and in other areas practically all birds
were fligthless in the period 5.-10. Au-
gust. Observations and one collection spe-
cimen indicate that the wing is fully
grown by the end of August. 22 males
killed by oil in Sept~Oct. 1968 in the
German Waddensea all had full new
wings (DRENCKHAHN 1969), and among
134 adult males shot in October in Den-
mark only one bird was still flightless
(Table 3).

Adult femnles

Adult females apparently arrive later than
adult males. They have been recorded in
several of the moulting areas of adult
males, but also in many other waters.
They mostly occar in small assemblies
scattered over large water bodies, and
therefore it has not been possible to esti-
mate the total number moulting in Danish
waters. No doubt the population amounts
to several thousand birds.

Flightless adult females have been col-
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Melanitta fusca

50 KM

i

Fig. 6. Moulting distribution of M. fusca in July-August, Black: areas with large concentrations,
Hatching: areas with smaller numbers, less regularly occurring. Numerals indicate maximum num-
bers recorded in thousands.

Fig. 6. Udbredelsen of faldende flojlsender i juli-august. Sort: omydder med siore koncentrationer,
Skraveret: omrider med spredte bestande mere uregelmaessigt. Tal angiver det maksimale antal regi-
streret (tusinder).
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lected as early as 6. August, but most
birds start moulting about one month
later than the adult males ie. in late
August and early September (Appendix
2). 16 ad. % killed by oil in Sept.-Oct.
1968 in the German Waddensea all had
wings with primaries less than 3/4 of their
full fength (Drewckmapn 1969). Of 59
birds shot in October in Denmark one had
not vet lost its wing feathers and 17 {to-
tal 31 %) had not yet attained new wing
feathers enabling them to fly {Table 3).

Hightless adult females have been re-
corded as late as 21. Oct. (Appendix 2).

Juwvenile birds (12-17 months old]

The data available concerning the mout
migration and first wing moult of one-
year old birds is too scarce for detailed
conclusions (see Appendix 2, notes on
field characters). Among specimens in the
collections three juv. & & were present in
June, and 1 juv. & was flightless in early
August,

Moult habitats and habits

The main moulting areas of the velvet
scoter are all with one exception also ty-
pical winter haunts, although the species
frequents more waters and larger areas
during the winter months. The exception
is the Limfjord, where the number of win-
tering birds is usually very small. During
the flightless period velvet scoters are
mostly found in very shallow water with
depths of less than five metres. In early
morning hours the birds are much more
scattered than later in the day, and feeding
probably takes place mainly during night
and dawn, During daytime fligthless adult

males are often seen in huge dense flocks
(up to 10,000 birds were recorded in one
single flock in the Limfjord), whereas fe-
males are mostly much more scattered.
Small numbers of flightless birds have
occasionally been observed sitting on
sand banks north of Djursland.

After the moult the males leave the
Limfjord in Sept—Oct., but in other areas
the birds stay throughout the autumn and
numbers here are increased in Oct.-Nov.
by the immigration of birds from the Bal-
tic.

COMMON SCOTER [Melanitta nigra)

The common scoter is one of the most
numerous migratory waterfow] in North-
west Europe, but little is known of the
winter and moult distribution, The spe-
cies fs more confined to open water far
from coasts than other seaduck species
treated here, and also the fact that most
of the migratory movements probably
take place during night is responsible for
the scarcity of information. In the pre-
sent report it is attempted to summarize
the existing knowledge concerning the

moult migration, and for Denmark the
information obtained in 1963-1972 con-
cerning the wing-feather moult. It must
however be stressed that in many respects
our knowledge is still very sparse, and
some of the theories presented here need
to be checked in the future.

The common scoter does not breed in
Denmark, but is a very abundant winter
visitor. Large concentrations can be found
particularly in the Northern Kattegat and
in the North Sea off SW. Jutland. Impor-
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tant wintering areas have also been re-
corded further to the southwest in Europe
(Baukr & von Brorzmemm 1969 p. 295),
and although the numbers recorded here

are rather small, it is most probable that
Danish waters in general hold the north-
ernmost relatively small fraction of the
Western European wintering population.

Movements and distribution during April-June

From the middle of March migrating com-
mon scoters have been recorded along the
W. coast of Jutland, but in other waters
movements normally start 2-3 weeks
later. In April large scale movements
through Danish waters {and occasionally
across land) have often been recorded, at
Skagen (N. Jutland} mostly in a NE. di-
rection (DANTOFT et al. 1971), and else-
where more or less due east. In the eastern
parts of Denmark (Sealand) migration di-
minishes in the first week of May, and
there are few records of movements later
than 10. May. At Kalmarsund northward
spring migration has been observed be-
tween 20. April and 20. May, and peak
numbers are mostly seen in the days
around 1. May (Svirpson 1958, 1959,
Ropesranp 1972a, 1972b). In S. Finland
a2 mass migration in a NE.-E. direction
takes place from 10. May to the end of
the month, and the total number passing
has been estimated at 1.5 million birds
(Beroman & Donner 1964),

Data from aerial surveys show that
during the spring migration period the

number of adult males and females in
Danish waters decreases notably, and in
the eastern parts of the country move-
ments stop in early May. In the North
Sea and the Kattegat there is a simulta-
neous increase in the number of juvenile
birds (11-12 months old), which in the
middle of June comprise a minimum of
20-80 0 (and occasionally 90 %/o) of the
birds in the large flocks recorded (see
Appendix 2, notes on field characters).
Aerial surveys in June are not sufficient
to estimate the total number of common
scoters present in Danish waters, but ob-
servations of more than 30,000 birds
along the W. coast of Jutland and several
thousand in the Kattegat, as well as of
large flocks crossing the Jutland penin-
sula in both easterly and westerly direc-
tions indicate the presence of quite sub-
stantial numbers. The available informa-
tion shows that a large number of juve-
nile common scoters stay within Danish
waters throughout the spring and sum-
mer.

Moult migration during July-September

The mass movement of common scoters
on moult migration in Northern Europe
has been described by several authors. In
Finland large scale movements have been
recorded in July-August {Pywnonen1941).
The movements in Fstonian SSR have
been described by Jéar (1970, 1971). Here
in most years the migration is seen from
mid-July and through August. Obser-
vations in 1968 indicated that several
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hundred thousand birds passed both land
and sea. The strongest migration was re-
corded in the evening and during night,
and radar studies showed that a large pro-
portion flew so high that they could not
be observed from the ground.

At Kalmarsund and Ottenby in SE.
Sweden the number of common scoters
recorded on southbound migration in the
summer months is much smaller than in
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Fig. 7. The main moule migration route
from the Baltic and the known and pro-
bable main moulting areas of M, nigra in
the North Sea area.

Fig. 7. Hovedvejen for faldningstrzk fra
stersoen og de kendte og formodede
feldningsomrider for sortand i Nordso-
omridet.

Estonia. There is very little migration in
May-June, followed by an increase in July
and large numbers pass during August—
September. There are peaks and lows in
the intensity, but when comparing dif-
ferent years the picture becomes rather
confusing. This might indicate consider-
able variation from year to year, but it
seems more probable that the relatively
small migration along this part of the
Swedish coast does not always illustrate
the typical features of the main migration,
which no doubt passes through the Baltic
Sea further south (see Fig. 7). However,
a common feature of the Swedish data is
that migration in late August is less in-
tensive than both before and after (SvARD-
son 1958, 1959, Ropesranp 1972a,
1972b, EpsrsTam 1972).

In Denmark and southernmost Sweden,
moult migration of the common scoter in
July-August is a very well-known phe-
nomenon. Although movements across
land mostly take place during dusk and
night, the birds are often recorded by the
wing-beat sound and the characteristic
voice, which in Denmark long ago gave
tise to the onomatopoetic name »gyviugl«
(fugl = bird). A large number of pub-
lished and unpublished reports show that
»gyviugle« are recorded in all parts of

Denmark, both over the sea and crossing
land. Large numbers have been observed
in the southernmost parts of Denmark
(Preuss 1957, and other information), and
also large flocks have been seen in the
Fehmarn Belt between Lolland and Feh-
marn (Bauer & vown BroTzaeim 1969}

However the most intensive migration
has been recorded across the southern part
of the Jutland peninsula, particularly at
Schlei south of the Danish-German bor-
der. Jercensen (1941) has described this
phenomenon. Movements have been seen
from early July to the end of August, and
occasionally in early September. Most
flocks comprise 75-200 birds, but during
pealc migration numbers reach 500--2000.
On good days many large flocks can be
seen at the same time. Most migration
takes place during evening and night.

In northern West Germany there are
several other reports on migrating com-
mon scoters {BAUER & vON BrorzaemM
1969). Of special interest is the report
from the island Wangerooge (by H. R.
Hennesere in BAUER & vonN BLOTZHEIM)
1950-61. Movements start about10.June,
increase in strength about ten days later,
and decrease in August with a new peak
late in this month. Early in the period day-
totals were 500-2000 birds, but during

23



Anpers Hon JoEnsen

peak migration 1000-2000 birds per hour
were recorded. The birds flew from NE.
and ENE. towards W. In 1952 the total
number of common scoters passing Wan-
gerooge was estimated at one million, of
which males comprised about 75 %u.
Little information on the age- and sex-
composition in the July-September moult
migration is available. This is due to dif-
ficulties in identifying the different cate-
gories at the heights and times of the
day in which birds mostly move. The

following general pattern is suggested
from aerial surveys of roosting areas in
Denmark and other observations, al-
though further data are most desirable for
final conclusions. In June most birds
moving are juveniles (see page 22), while
in July and in the first half of August
adult males comprise the majority of birds
on moult migration. In early August adult
females are also seen and the impression
is that thev increase in number in late
August and particularly in September.

Moult distribution

Moulting common scoters have been re-
corded in most Danish waters {see Fig. 8),
but the most important grounds are found
in the North Sea.

The North Sen

In 1963 aerial surveys were conducted
over waters west of the Danish Wadden-
sea, and ground observations were made
along the west coast of Jutland further
north (Joensen 1965). The main results
of this study were: On 5. June large con-
centrations were seen off Rems, On 16.
June there were at least 50,000 (95% & &)
birds still flying in the same area. On
29. July an estimated 100,000-150,000
birds were recorded from aircraft west of
Fane, Mande and Reme. They were nearly
all flightless, and females comprised less
than 10 9.

In most years of the study period 1966~
72, aerial surveys have been conducted in
coastal waters of W. Jutland (Table 1,
Appendix 1), and additional observations
have been made from the shores, includ-
ing search for feathers. Moulting common
scoters can be found along the entire west
coast of Jutland from Skagen in the north
to Reme in the south. In most years only
few and small flocks are found north of

24

Blavandshuk. Far more important are the
waters south of Blivandshuk, where the
large concentrations were found in 1963.
The flights conducted in 1966-72, how-
ever, restlted in much fewer birds than in
1963. The largest number was recorded
in 1967 {20,000), but in all other years
less than 10,000 were found. There are
several possible reasons for the discre-
pancy between findings in 1963 and in
later years:

1) The aerial surveys in 1963 were
conducted during perfect weather, but on
most later flights conditions were not per-
fect, which may have caused considerable
underestimation of the numbers present in
the areas covered (see page 6}.

2) Off SW. Jutland there are more than
1,300 km?®. of water with less than 15 m.
depth, areas which seem suitable for
moulting common scoters. In all flights
(also in 1963} virtually only a small pro-
portion of this area was covered, and
large numbers may thus have been over-
fooked.

3} The numbers recorded on moult mi-
gration indicate that the moulting popula-
tion is extremely large, comprising several
hundred thousand birds. Very little infor-
mation is available on the moulting distri-
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Melanitta nigra

50 KM

Fig. 8. Moulting distribution of M. nigra in July-August. Black: areas with large concentrations.
Hatching: areas with smaller numbers found less regularly. Numerals irdicate maximum numbers
recorded in thousands.

Fig. 8. Udbredelsen af fweldende sorkwender i juli-ougust. Sorf: omrider med store koncentrationer.
Skraveret: omrider med spredte bestande mere uregelmassigt. Tal angiver de maksimale antal re-
gistreret (tusinder).
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bution of these large numbers, but it is
likely that Danish territorial waters in
general only comprise the northernmost
relatively small fraction of the moulting
populations, The location of the main
moulting areas can only be guessed. Ob-
servations of the moult migration indicate
that the birds are heading towards areas
further south in the North Sea, but there
is astonishingly little evidence of moult-
ing here. Only relatively small numbers
of flightless common scoters have been
recorded (DrenckaAHN 1969, Baver &
voN Brorzuemv 1969). In our opinion this
may be due to the lack of aerial surveys
over offshore waters.In the Danishmoult-
ing areas most birds have been found so
far from the coasts that during (and often
also before and after) the flightiess peried
they could not possibly have been record-
ed from the nearest coasts. One might
expect that large numbers of feathers on
the shores would indicate moulting in the

neighbourhood. However particularly in
the southern part of the North Sea, the
currents and tides could scatter the
feathers over vast areas and thus leave
very little evidence on the beaches. Large
stretches of water in the southern North
Sea seem suitable as moulting areas, and
whether large numbers of moulting com-
mon scoters are to be found here or not,
only aerial surveys in the future can tell.

The Kattegat and adjacent waters
Moulting common scoters have been ob-
served in several places in the interior Da-
nish waters, particularly in the Kattegat
(Fig. 8). In July—August the largest num-
bers have been observed at Leaess (up to
8,000) and in waters around Samsg (up
to 10,000 in several areas). The number
of birds however varies from year to year,
and in July-August the total number
probably does not exceed 20,-30,000.

Time of moult

Juvenile birds

In early June large numbers of common
scoters have already gathered in the North
Sea moulting areas, and there is good
evidence that juvenile birds predominate.
In 1963 females comprised less than 5 %,
but in later years their proportion was
found to be higher (15-20 %0). As early
as June, wing feathers have been found
on the shores of NW. Germany (Drencg-
HAHN 1969), and on Rame (1966, 1968,
1971) findings of light brown primaries
and secondaries in late June and early July
show that many juvenile birds start their
moult much eardier than in the other sea-
duck species treated here. About mid-July
a large proportion of the birds are flight-
less. Only four specimens were available
for examination: two flightiess & & in ear-
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ly July and mid-September resp., and two
9% — one still with old wing feathers in
late July and one flightless in late Octo-
ber, This small material suggests that the
moult in juveniles covers a rather long
period, and that females moult later than
males, However more data are needed for
further conclusions.

Adult males

In July and August the number of adult
males increases by immigration (see page
22). Findings of blackish primaries and
secondaries including the characteristic
10th primary {2nd outermost) along the
W. Jutland coast show that wing moult
starts about 20. July, Furthermore, obser-
vations show that the majority of birds
already present are flightless in mid-
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August. Most birds are able to fly on new
wings in September (DrenckaaHN 1969),
but occasionally flightless birds are seen
in early October (Table 3, Appendix 2).

In August, many small flocks capable
of flying and with males predominating
have been observed roosting in all Danish
waters. Presumably these flocks consist
of both 14-months old males, which have
completed their wing-feather moult, and
older males which either have not yet
started or already have completed their
moult.

Adult females

The main immigration of adult females to
the moulting areas takes place in Septem-
ber. The first moulting birds have been
observed early in that month, but most
birds lose their wing feathers from mid-
September to mid-October. Among the
230 birds killed by oil in the German
Waddensea (Drenckuasn 1969) in this

period, 21 %o still had the old wing fea-
thers, 70 %o had recently lost them and
were flightless, and only a few percent
were flying again on new wings. It was
demonstrated that immigration of birds
which had not yet moulted took place in
late September and early October. More
than half of the birds shot by Danish
sportsmen in October {mostly in the Katte-
gat and adjacent waters) were flightless,
and a few individuals were still unable to
fly in November—December (Table 3). See
also Appendix 2.

In September—October, moulting adult
females have been observed in all Danish
waters, particularly in the Kattegat. Dur-
ing the moult, the birds are found singly
or in small widely scattered groups. The
total number can therefore not be assessed
with any accuracy, but it is estimated that
several thousand, maybe some tens of
thousands, of adult females spend their
flightless period in Danish waters.

Moult habitats and habits

The moulting areas of the common scoter
are further out at sea and mostly in deeper
waters than those of the other seaduck
species treated in this report. In 1963
most birds in the North Sea were found
between four and ten kilometres from the
nearest coasts {depth 3-8 m.), and in
196672 moulting flocks have occasional-
ly been found about 13 km. from the coast
(depth 10-12 m.). In late July 1962 some
dense flocks with 2000-5000 birds were
observed, but the general impression from
both 1963 and later years is that the
moulters in July—August mostly occur in
flocks of a few hundred to one thousand
birds. Adult females are generally widely

scattered during their wing-feather moult.

After the moult, flocks of common
scoters can be found in all Danish waters,
although the main concentrations are of-
ten seen in or near the moulting areas. At
Bldvandshuk in W. Jutland, where con-
tinzous observations have been made over
several years, large numbers are often seen
moving, mostly towards the south in com-
pensatory movements following current
drift. Thus on 21.-22. September 1968
70,~90,000 comumon scoters were recorded
here (Feltornithologen 1968 p. 165). The
autumn migration into Danish waters
mostly takes place in November.
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SCAUP {Aythya marila)

The scaup is a very abundant winter visi-
tor to Denmark and in recent years a few
records of breeding in the SE. part of the
country have been made. The winter vi-
sitors leave Danish waters in April, al-
though a few flocks remain until the
middle of May.

During surveys in the summers of 1966~
1972 few observations of this species were
made, The map Fig. 9 shows the distribu-
tion of moulting birds recorded. The small
dots indicate flocks of less than 25 birds
recorded in July-September; in several
cases adult males were recognized to be
present, and the information (see below)
shows that their moult often takes place
in September simultaneous with ad. 2% and
thus later than in other seaducks. Com-
pared with other species of diving ducks
the number of adult male scaup moulting
in Danish waters is however negligible,
probably not exceeding a total of a few
hundred birds.

In the southern part of the Limfjord
(Lovns Bredning) a regular moulting area
for adult females exists, These birds arrive
in September, and during the latter part
of this month and the first half of Octo-
ber they complete their wing moult. The
moulting area was reported for the first
time in 1969, but may well have been
overloocked in previous years, and in
1969-1971 the number of birds varied
from 500 to 1000.

In 1970 the wings of 26 birds shot by
sportsmen in the first few days of October
in Lovns Bredning were examined, com-
prising 19 ad. 9 (all flightless), 4ad. 3 &
(3 flightless, 1 with new wings) and 3
juv. (3—4 months old). In the collection of
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Game Biology Station there are three spe-
cimens from Lovns Bredning 23. Sept.
1971 {2 ad. 9%, one flightless, one with
new wings, both with broad oviduct, 1 ad.
& flightless), and one from Holbak 5.
Oct. 1971 (ad. 2 not yet moulted, oviduct
broad).

The first autumn migrants in Danish
waters are recorded about 1. September,
and later in this month large flocks are
frequently to be seen. The presence of ju-
veniles from the same year among the
moulting adult females shows that the
moult migration is in fact part of the true
autumn migration of the species.
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Fig. 9. The distribution of moulting A. marila in
Fuly-October.

Fig. 9. Udbredelsen af feeldende bjergaznder 1 juli-
oktober.
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RED-BREASTED MERGANSER (Mergus serrator)

The red-breasted merganser is a common
breeder along most coasts in Denmark,
and locally also in fresh-water areas. The
species is mostly resident, and many birds
breeding in the Baltic and Norway pre-
sumably winter in Danish waters (Sa-
LOMONSEN 1967).

Pre-moult distribution

During the summer surveys of 1966-72
red-breasted mergansers were recorded in
all Danish waters. In the pre-laying period
in May, most birds seen were in pairs and
very small assemblies, but flocks of 25—
150 birds also occurred in several waters,
particularly the Limfjord and the Katte-
gat. In June (the principal incubation
month} single individuals and very small
flocks were dominant but in the Limfjord
as many as 7-800 birds were seen to-
gether.

The non-distinctive summer plumages
and the shyness of the mergansers (out-
side the flightless period they also often
dive and scatter when disturbed) males
sex- and age-determination in the field
rather difficult. A few good observations
indicate that in the large flocks seen in
late May and in June in the Limfjord
adult males are dominant, while juvenile
birds are often seen in the smaller assemb-
lies in other waters.

The moult

In late June and July broods can be ob-
served in great numbers in nearly all
waters, and at the same time the flocks in
the Limfjord grow rapidly, The map Fig.
10 shows the distribution in July—August
of flocks with more than 100 birds. As-
semblies of 50-100 have also been indi-
cated, whereas smaller congregations

(mostly broods) which have been re-
corded in practically all waters, are not
included.

The main moulting concentrations have
been found in the Limfjord. In Legster
Bredning around the island of Live about
6,000 birds have been counted in several
years during 1966-72, and smaller flocks
have been found in several other parts of
the Limfjord. The total number of birds
moulting in flocks in the Limfjord amounts
to about §,000. In Ringkebing Fjord, at
Leesp, east of Mariager Fjord, and at Gyi-
ling Nees and Endelave in the Kattegat
moulting flocks with several hundred
birds have also been recorded regularly.
The total number of birds moulting in
flocks is about 12,000, but it is probable
that in waters around Funen and Sealand
in particular some concentrations have not
been recorded.

In the Limfjord and the Ringkebing
Fjord, observations show that peak num-
bers are present in the moulting areas in
mid-July. Already at this time a few
tlightless birds are to be seen, but most
birds Jose their wing feathers very late in
July and in the first half of August. On
29.-30. July 1970 six birds were collected
in Logster Bredning in the Limfjord, all
ad. & & of which five had just lost their
wing feathers, while one bird was still
able to fly with old feathers, Both in the
Limfjord, the Ringkebing Fjord and the
5. Kattegat visual observations show do-
minance of adult males, although juvenile
birds have also been recorded.

In the early moming (and presumably
also during the night), the moulting birds
are often widely scattered and generally
found on very shallow water (less than
2 m.) near the coasts. During the day
they tend to concentrate and move to
deeper water further away from the
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Mergus serrator

50 ¥m

Fig. 10. The distribution of concentrations of M. serrator moulting in July—August. Black: more than
100 birds. Circle with dot: 50-100 birds. Smaller flocks (mostly broods} are not indicated. Maxi-
mum numbers recorded are given.
Fig. 10. Udbredelsen af storre flokke af toppede skalleslugere feldende i juli-august. Sort: mere end
100 fugle. Cirkel med prik: 50-100 fugle. Mindre flokke (oftest kuld) er ikke vist. Det maksimale
antal registrevede fugle er anfort.
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shores. The main daytime roosts in Log-
stor Bredning are found about 4 km. from
the nearest coast, in water of 6-10 m,
depth. When disturbed they dive and scat-
ter very rapidly.

Adult females do not concentrate during
their wing moult, but are found widely
scattered in all Danish waters. In July and
most of August many birds still flying
with old wing feathers have been obser-
ved, and presumably most adult females
are flightless from the end of August to
mid-September, 29 adult females exa-
mined at game dealers in October (1968—

1972) ail had weil developed new wing
feathers.

The breeding origin of the red-breasted
mergansers moulting in Danish waters is
not known with certainty, but it is very
likely that most of them come from near-
by (i.e. mostly Danish) breeding areas.
The Danish breeding population is not
known but probably amounts to some
thousand pairs, and it can account for at
least the majority if not all of the birds
moulting from late July to mid-August.
The adult females moulting later are pre-
sumably all local breeding birds.

Summary and discussion

The presence during summer of wing-
moulting seaducks in Danish waters has
been known for many years, but in several
respects the previous knowledge was very
insufficient. This was the background for
the survey by the Game Biology Station,
which started in 1966 and as far as the
general mapping is concerned terminated
in 1972, The most important part of the
study consisted of more than 200 hours
of aerial survey. The use of aircraft is the
only method by which a representative pic-
ture of the distribution and numbers of
seaducks in Danish waters can be cbtained.
During the present study it was however
found that weather conditions only sel-
dom permit satisfactory estimates, and
therefore the figures obtained in general
not only represent minimum numbers but
also often represent only a relatively smalt
proportion of the birds present in the areas
covered (see page 5-6). Furthermore
some waters off southeastern Denmark
were only superficially covered, and in
some of the more extensive parts of the

North Sea and the Kattegat large areas
were omitted from the surveys (see page
7 and Fig. 2). As a whole the study can
be characterized as being very extensive,
covering six species over a very large
area. Consequently many aspects which
need more intensive and detailed studies
have only been superficially covered. In
the present report it has been attempted to
summarize the existing knowledge on
moult migration and the moult itself. It
must however be stressed, firstly that the
data obtained in the present study only
gives a minimal description of the distri-
bution and numbers of moulting seaducks
in Danish waters, and consequently further
studies probably will reveal more moult-
ing areas and larger total numbers than
have been found by the Game Biclogy
Station in 1966-72; and secondly that
several questions are still too sparsely
iltustrated to be answered, and that some
of the theories presented here are based
on rather little data and are thus certain-
Iy theories in the true sense of the word.
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TIME OF MOULT MIGRATION AND MOULT

Fig. 11 gives a rough summary of the
information presented in previous chap-
ters concerning the time of the moult
migration and the moult. The figure is
based on both well-documented facts and
theories.

Adult males

The main moult migration from foreign
breeding grounds to the moulting areas
in Danish and neighbouring waters takes
place about 1. July (5. mollissima} or du-
ring July and early August (M. fusca
and M. migra). August is the principal
moult month for adult males of all spe-
cies, and very few flightless individuals
are found by early September. Adult ma-
les moult almost simultaneously and oc-
cur in larger and denser flocks than other
categories,

Adult females

Some adult females arrive from abroad
at the moulting areas during the peak
moult migration of the adult males, but
most come later, ie. from late July to
early QOctober. The moult takes place 4-6
weeks later than in adult males. Both
moult migration and moult cover longer
periods than in adult males, The succes-
sion in which the three most numerous
species migrate and moult is: 5. mollis-
sima, M. fusca and M. nigra. Around 1.
QOct. most S. mollissima (and all M. ser-
rator) have completed the wing moult,

while a large proportion of M. fusca and
most of the M. nigra (and A. marila) are
still flightless. The adult female A. mari-
la arrives in the moulting areas in Sep-
tember together with juv. birds on nor-
mal autumn migration, while in 5. mol-
lissima, M. fusca and M. nigra there is
an interval of about one month between
the latest moult migration of adulr fe-
males and the first autumn migration of
juv. birds. During the moult, adult fe-
males of all species except A. marila are
found in most Danish waters, mostly
widely scattered and occurring singly or
int small groups.

Juveniles (1218 months old)

A large number of juvenile 5. mollissima
and M. nigra {and possibly also M. fusca)
stay in Danish or neighbouring waters
throughout spring and summer. In May-
July S. mollissima are mainly found in
the SE. parts of Denmark, and in July
and early August they move to the
moulting areas. During the moult in Au-
gust-September the birds are widely
scattered.

In May-June most juvenile M. nigra
are found in or near the main moulting
areas in the North Sea, but vagrant flocks
are seen in all other waters. Moulting
takes place from late June to September,
in males probably in the first part, and
in females the later part of this period.

SIZE OF THE MOULTING POPULATIONS

The following numbers of seaducks have
been estimated to moult in Danish wa-
ters:

S. mollissima: min. 160,000 ad. &8,
some tens of thousands ad. ®9, and af-
ter good production years tens of thou-
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sands juveniles, Total probably close to a
quarter million.

M. fusca: Min. 45,000 ad. &8, several
thousand ad. 2%, and unknown but
probably smaller numbers of juveniles.
Total probably min, 60,000.
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Fig. 11. The approximate pe- © mar
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riods of moult migration (dot-

ted) and wing-feather moult S metissima
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M. nigra: In the North Sea up to 100,000
—150,000 birds (mostly ad. 8 & and juv.)
have been recorded in Danish territorial
waters, but numbers moulting elsewhere
(in the North Sea?) are probably much
larger. In the Kattegat and adjacent wa-
ters the number of moulting ad. & & and
juv. does not exceed 20,000-30,000, but
in addition many thousands of adult fe-
males moult here. Total numbers in Da-
nish waters up to 150,000-200,000.

A. marila; Max. a few hundred ad. &4,
and in addition 500-1000 ad, $% in one
area in the Limfjord.

M. serrator: Min. 12,000 ad. & & moult-
ing in flocks have been recorded, but
many birds moult singly including some
thousand adult females. Total about
20,000,

B. clangula:12,~14,000, see JEPSEN & JOEN-
sEN 1973,

MOULTING HABITATS

In all the five species treated in this re-
port, moulting takes place exclusively
in a marine habitat. The summer roosting
and moulting areas with a few excep-
tions are also typical haunts during au-
tumn, winter and spring, although sea-
ducks outside the moulting period have
a much wider distribution in Danish wa-

ters. The exceptions are 1} the pre-moult
roosting areas of juvenile S. mollissima
in SE. waters where numbers found du-
ring winter are very low, and 2) the
moulting areas of M. fusca in the Central
Limfjord, where this species is very scar-
ce outside the summer.

During the moult seaducks are mostly
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found in very shallow water around
shoals and underwater banks. The depth
of the water is probably of importance,
since the ability to dive may well be re-
duced during the flightless period. Feed-
ing mainly takes place during night and
dawn, when the birds are fairly scattered
over areas with a depth of 1--3 m. During
daytime they often move to deeper wa-
ter, and adult males may congregate into
large flocks with thousands or even tens
of thousands of birds lying closely to-
gether. M. nigra is mostly found in much
deeper water, e.g. in the North Sea at
depths of 3-12 m.

In all moulting areas there is an abun-
dance of food, including molluscs, the
principal food of seaducks. The three ty-
pical shallow water bottom communities
(Macoma, Syndosmya and Venus, Perer-
seN 1918, Tuorson 1957) are all re-
presented in several of the most impor-
tant moulting areas, and none of the
seaduck species treated here apparently
show particular preference for any of
these communities. However most moult-
ing areas of S. mollissima have a very
rich epifaunal bottom element, including
beds of blue mussels (Mytilus edulis), by
far the most important food item for the
eider (Mapsen 1954).

Most large concentrations of moulting
birds are found several kilometres from
the nearest coast, and there is a tenden-
cy for the birds to concentrate in waters
where sea-traffic is reduced. In the Wad-
densea, most 5. mollissima moult in areas

where tidal currents make navigation very
difficult, and in the North Sea the main
moulting grounds of M, Nigra are found
in military training areas, where sea-
traffic is greatly limited. Waters south of
Leesg in the Northern Kartegat are too
remote for traffic by small tourist boats,
and in many places too shallow for com-
mercial fishing. The same is true of some
important moulting areas in the Central
and Southern Kattegat (e.g. Svanegrun-
den). The disappearance in later years of
moulting seaducks from some areas in the
Southern Kattegat where tourist boat traf-
fic has greatly increased indicates that
during the flightless period the birds are
rather sensitive to disturbance.

Although the rapidly increasing traffic
at sea causes some conservation problems
for the bird fauna in general (e.g. distur-
bance on small islands during the breed-
ing season), there are probably no imme-
diate dangers for the moulting seaducks,
which still have vast little disturbed and
apparently suitable areas at their dispo-
sal in the remoter parts of Danish waters.

The population of S. mollissima moult-
ing in the Waddensea is distinctly sepa-
rated from that of M. nigra moulting in
the North Sea further to the west. In the
Kattegat, S. mollissima, M. fusca and M.
nigra are often found in the same type of
habitat, but although the two Melanitta-
species are occasionally seen together,
most birds are separated into focks con-
sisting of only one species.

THE IMPORTANCE OF DANISH WATERS AS MOULTING AREAS

The total number of seaducks moulting
in Danish waters can only be roughly
estimated. The data presented suggest
close to 250,000 S. mollissima, a min. of
60,000 M. fusca, an order of 150,000~
200,000 M, nigra, about 20,000 M. ser-
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rator, about 1000 A. marila and about
12,000-14,000 B. clangula (Jersen &
Joensen 1973). The grand total for Da-
nish waters is close to half a million sea-
ducks, and in addition several hundred
thousand M. nigra are thought to moult
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in adjacent waters further southwest.

Danish breeding populations probably
represent the majority of the moulting
M., serrator, and a small proportion of
the moulting S. mollissima. However the
large majority of birds derives from
foreign breeding grounds. Probably most
of the adult male eiders breeding in the
Baltic Sea moult in Danish waters, and
in addition it is strongly suspected that
some birds from S. Norway are present.
The moulting M. fusca probably repre-
sent a very large proportion of the NW.
European population, and the large num-
bers of M. nigra moulting in the North
Sea also no doubt represent most of the
birds breeding in N. Europe and possibly
also W. Siberia.

The information presented in this re-
port clearly illustrates the importance of
Danish waters for huge numbers of
moulting seaducks. The size of some of
the concentrations is unique, and com-
parable only to a few other moulting

concentrations in the world, such as the
moulting areas of the shelduck (Tadorna
tadorna} in the North Sea off NW. Ger-
many, the assemblies of dabbling ducks
in some areas of the Southern Soviet
Union, and the congregations of eiders
and king eiders (S. spectabilis] along the
coasts of W. Greenland {SALOMONSEN
1968). In addition to diving ducks Danish
waters have notable concentrations of
moulting mute swans [(Cygnus olor)
{37,000 recorded in 1968 by ANDERSEN-
Harmp (1971)}.

There is a close connection between
the abundance of moulters during sum-
mer and the huge concentrations of water-
fowl occurring in Denmark and sur-
rounding waters during autumn, winter
and spring. Particularly for diving ducks
Danish waters, during winter holding
more than one million birds, are extre-
mely important for the NW. European
populations.

Dansk resumé

Havandernes faldningstrak og svingfjerfeldning i Danmark.

I sommerhalvéaret opholder store meeng-
der af dykeender sig i de danske farvan-
de, hvor de gennemferer svingfjerfeld-
ningen. Det drejer sig ganske overve-
jende om fugle fra ynglepladser i de
nordligere dele af Europa.

1 drene 1966-72 gennemferte Vilde-
biologisk Station en undersegelse af hav-
endernes feldningstrak og svingfjer-
feldning i Danmark. Oplysninger om
fuglenes antal og udbredelse blev farst
og fremmest tilvejebragt gennem optal-
ling over havomrider fra mindre fly (56
flyvninger med i alt over 200 flyveti-
mer i maj-september, se Fig. 1 og 2, Ta-
bel 1, Appendix 1), og der suppleredes
med observationer fra kyst og bad. Des-

uden foretoges analyse af skindmateriale
i museumssamlinger (Tabel 2, Appendix
2), samt fugle nedlagt af jegere og ind-
handlet til vildthandlere (Tabel 3 og 4).
I denne rapport er fremlagt resultater ved-
rorende fem arter: Ederfug!, flejlsand,
sortand, bjergand og toppet skallesluger.
Hvinandens forekomst er behandlet seer-
skilt af Jepsen & Jornsen {1973).

Det samlede antal havender, som fel-
der i danske farvande, er omkring en
halv million. Dette og andre registrerede
antal skal p& grund af de vanskeligheder,
der er forbundet med optalling af hav-
ender i selve feldningsperioden, betrag-
tes som minimumstal. For de enkelte ar-
ter er registreret og ansléet felgende an-
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tal freldende fugle: Ederfugl (Fig. 3 og 4)
i alt ca. en kvart million (160.000 ad. 3 &
regisireret, titusinder af ad. 2% og visse
ar ogsd titusinder af juv. ansldet). —
Flgjlsand (Fig. 6) i alt ca. 60.000 (45.000
ad, & & registreret, flere tusinder ad. 29
ansldet, samt formentlig mindre antal
juv. fugle). — Sortand (Fig. 7 og 8) i alt
150.000-200.000, 1 1963 registreredes
100.000-150.000 i den danske del af
Nordsgen, men det formodes at bestan-
den i andre dele af dette farvand er ve-
sentlig sterre. Hovedparten af de feelden-
de fugle er ad. &3 og juv. fugle, men
desuden felder mange tusinde ad. ?%.
— Bjergand {Fig. 9) i alt ca. 1000 fugle,
hvoraf hovedparten er ad. 9%, som fal-
der i Lovns Bredning i Limfjorden i sep-
tember—oktober. — Toppet skallesluger
(Fig. 10) i alt henved 20.000 fugle, for-
mentlig hovedsagelig lokale ynglefugle.
Omkring 12.000 ad. &3 registreret i
flokke, desuden nogle tusinder ad. 2%
spredt.

Fig. 11 giver en forenklet oversigt over
feeldningstraekkets og svingfjerfeldnin-
gens forlab hos de enkelte arter og kate-

gorier. Gamle hanners trak foregdr ret
koncentrerer omkring 1. juli (ederfugl)
eller i juli og begyndelsen af august
{flejlsand og sortand), og fwldningen
gennemfores hovedsagelig 1 august.
Gamle hunners trzk og feldning straek-
ker sig over lengere perioder og falder
4-6 uger senere end hannemes (Tabel 3
og 4, Fig. 5). Hos sortanden er en bety-
delig del af de gamle hunner endnu i
oktober ude af stand til at flyve. Ung-
fugle (et-drige) forbliver i vid udstrack-
ning i danske farvande forir og forsom-
mer (se £. eks. ederfugl Fig. 3). Feeldnin-
gen streekker sig fra slutningen af juni til
september hos de forskellige arter.

Hos ederfugl, flejlsand og toppet skal-
lesluger feelder hannerne i store og teetie
fiokke, mens hunnerne er spredt over
store havomrdder. Hos sortand ligger
bide hanner og hunner oftest mere
spredt.

De vigtigste faldningsomrader ligger i
lavvandede havomrader, oftest flere kilo-
meter fra kysten, og fuglene synes at
foretreekke havomrider med ringe trafik.

Pezrome Ha pycckoM A3biKe

Murpanss Ha JHHBXY H JIHHLKA MAXOBLIX IEPHEB MOPCKHX YTOK B Januu

B sermeM Moayroguy GONLILKME KOMHIECTBA HEID~
KOBBIX YTOK HAXOAATICA B KATCKHX BOHAX, TAC
HPORCKXOAHT JHHRKA WX MAXOBBIX IiepeeB, Peds
KIET FIABHBIM ODpa30M O NTHIZX U3 MECTHOCTEH
reesgopanis B Gonee cepepHbIX xpadx EBpomeL

B teuenne 1966-72 r. Crampis MccnemosaHun
Bronorun [lud OpoBeaa HCCNSAOBAHAS MUFDA-
1 HA MHEBKH ¥ JHHBKY MBXOBBEIX AEPBECBE MOD-
CckHX yTOK B Hamuu. Ceencuus O SHCHEHHOCTH H
pacnpeseseHiH IITHL riagksM o6pazoM OsuTH o~
AYUSHB! YYSTEMH HAT MOPCKHMH OPOCTPAHCTBAME
¢ uebOMBIIHX caMoieTOR (36 nosneros obneit
AARTEIRHOCTRIO Bosee 200 yacos © mas GO CeH-
TROpE, e, Gur. 1, dur, 2, Taba. 1, npuioxese 1),
HADNIOJHANACE HAGHIONEHHAME C CYLIHN i € TOIOK.
KpoMe Toro GBI TPOM3BeeH aHATIH3 MATCPHANA
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HIKYPOK B KOJUIEKLMAX My3een (Tabil. 2, mpHoxe-
Hue 2), a TaKiKe ITHU, YOHTHIX OXOTHMKAMM H
KYIJEHHEIX TOProsuamMy fiuyso (Tabim. 3, tabm. 4).
B 3t0il cTaThe ORYOIHKOBAHEI PE3YIBTATR, Ka-
CAroliHecA TATH BHAOB: Somaterin mellissima,
Melanitia fusca, Melanitta nigra, Aythya marila
M Mergus serrator. HaGmomemna Bucephala
clangula oBcyxmeHEI B OTACTRHOM ¢TATHe (JErsen
U Joexsen 1973).

OB1ee YHCAC JIMHSOEKMX B ZATCKAX BOHAX MOP-
CKHX YTOK COCTABIIAST OKOJIC NOIYMUITAHOHA. DTO
YHCEQ, KAK B JPYIHe 3aperHCTPHPOBAHHBIE YHCHA,
clenyey PacCMATPHBATE KAK MIHHMYM, BBHAY 32~
TpyAHeHuH, CBA3AHHAIX ¢ YYeTOM MOPCKUX TITHIE
B TEHEHNS CaMOro NepHosa Jnekd. 1o oTaeab-
HeIM BH/aM 3aperHCTPRpOBaHbB H OLEHKOMH onpe-
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HeJIeHBl CeAyIOIEHe KOJEYECTRA IMHAOINHX 0Co-
Geit:

Somateria mollissima {(bur. 3, dur. 4) oBbigm
yHenoM npuGi. weTBepThs MuanuoHAa (160.000
sapocubix $¢ 2aperHCTPHPOBAHBL, 10  OHEHKe
HECATKH THICAY B3POCIBIX 2%, 2 B HEKOTOPBIX
FOAAX, TAKKE DO OlGHKE, JeCHTKH THICHY MOHOALIX
o:0beii).

Melanitta fusca (ber. 6) scero npubm. 60.000
(45.000 p3pocabix §F 3aperHCTPMPORAHBL, IO
OUSHKe HECKONBKO ThICHAY Bapocaex 2%, u se-
POATHO MEHBIECE HHCIO MOIOEBIX HTHI).

Melanitta nigra (dmr. 7, dur. 8) scero 150.000~
200,000, B 1963 r, OBIAO 3aperHCTPHPOBAHO
100.000-150.000 = natckoit wactH CeBepROIO
MOpSI, HO MNOPEONOAAracICs, 4TO IOUYRANMHA B
EDYTHX “acTAX 3TOrQ MOPS 3HAYMTENsHO Oollee
MHOTOYUCICHHA, BONBUIMHCTEO JIMHFOIEK TTTHIT
COCTAaRMIOT Bapociee 43 ¥ Moaogele ocobm, Ho
KPOME TOT'o JIHEAIOT MHOTC THICAY B3pOCHEIE 2%,

Aythya marila (dur. 9) seero npubi, 1,000 nram,
3 KOTOPBIX OOMBIIMHCIBC ABASETCA B3POCIBIMH
@9, mammoinMi B zamuee Joywe bpenHusar B
Jiumburopae B cenrsbpe w1 okrabpe.

Mergus serrator {ur. 10) Bcero oxono 20.000
1171, GONBUIHKCTBO KOTOBBIX BEPOATHO THE3RYET
B TOH-KE MECTHOCTH. 3aperHcTpHPOBAHO OKONO
12.000 mspocumbix 5@, BOTDEHYCHHBIX CTadAMU, A
KPOME TOTO HECKOIBKG THICHY PACCEAHHBIX B3POC-
X 9%,

$ur. 11 noxaszsBaeT YHPoHIEHHOS 0003peHue
XOJa MHIPALUMH HAa JMHSKY M JHHBKH MaxOBBIX
TIEPREB ¥ OFACABHBIX BHEOB U kaTeropuil. Ma-
TPalHH CTAPBIX CAMIOE HPOHCKOHAT AOBOABHO
KOHIEHTPHPOBAHO oxono 1 mona  (Somateria
mollissima) ums B WioNe B Havasne aprycra (Mels-
nitta fusea ® Melanitta nigra), a JBHBKA
raaBHpIM 0BpazoM FAPOMCXOIHT B asrycre. Mu-
TPallHE H JHHBKZ CTAPBIX CaMOK IPOUCKONAT B
Tedenne Gonee NIETENLHBIX NePHONOB, B Ha 4-6
HeseNth nossiee, yeM y caMizos (Tadn. 3-4, dur. 5).
YV Melanitta nigra, 3HAUHTEABHAN YACTB CTAPHIX
¢caMoK ¢iie B oxTadpe He cHocobHSL meraTh. Mo-
Jlofpie (FOAOBANBIE) TITHIEBL B DONLIIOM KOJIHye-
CTBE OCTRIOTCH B JATCKHX BOJAX BECHOH H B mpen-
nerHiore nopy {eM. Hanp, omr. 3). ¥V pasHex
BHOOR IHELKE MPOHOIDKACTCH ¢ KOHUA HIOHS JO
ceHTAdps.

Y S, mollissima, M. fusca ¥ M. serrator CAMEBL
THHEAIOT OOMBHIHMY M TYCTEIMH CTRAME, MCKIY
TeM KAK CAMKH PACCEAHBI TT0 OOIIHPHBIM MOPCKHIM
pafionam. ¥ M. nigra Kak CaMlibl, TaK I CAMKHA B
SoNpIIHECTRE Cllyyaes oiee pACCesHbL

T'nasHeivi pallOHAMH JHHBKH SBIAOTCA Mei-
KOBOIEBIE MOPCKHE NPOCTPAHCTBA, B GOBIIEH-
CrBe CHyyaen HA HeCKONBKO KHROMETPOB 0T Gepe-
Ia, H KaXKeTCA, ¥TO NTHHEBI ADPS/UTOYBTAIOT Y4acT-
KH MODH C HCIHAYATCHBHEIM KOpabesbHBEM
TUBMIKCHHEM,
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Appendix 1. Aerial surveys May—Septem-
ber 1963-1972.

For each flight the following information is gi-
ven: a) date, b) weather conditions {I = poor,
II = good, but not III == perfect, see also page
6), c) areas surveyed with degree of cover-
age indicated (1 = transect flight through the
area or less than 25 % covered, 2 = coverage of
25-75 %6 of the area, and 3 = very complete
coverage (75-100%0)}, d} total flying time/sur-
vey time (hours:minutes). For division of Danish
waters see Fig. 1.

1963 (see Jornsen 1965).

16, June III, Aa2, Ab2, Ac2. (0:20/0:20).

29. July 111, Aa2, Ab2, Ac2, Ad2, Bal. (2:00/
1:50).

1966

18. Sept. III, Bb2, Be3, Bd3. {3:30/2:00).

1967

6. May 1I, AaZ, Ab2, Ac2, Ad2, Ba2, Bb2, Bc3,
Bd3. {4:00/3:00).

7~8. May II-III, Ca2, b2, Cc3, Cd2, Ce2, Cg3,
Eb1. (6:05/5:30).

6. Aug. I, Aa2, Ab2, Ac2, Ad2. {2:00/1:50).

7. Aug. II-1II, Ca2, Cb3, Cc3, Cd3, Ce3, CF3, Cg3.
(4:30/4:15).

8. Aug. IH, Ba2, Bb3, Be3, Bd3, Ca2, Cd3, Ce3,
Ch3, DaZ. (3:50/3:20].

29. Aug. 1I, Mal, Oal. (3:00/2:30}.

1968

7. May I-H, Caz, Cbl, Cc2, Cd2, Ce2. 2 :55/2:45}.

12. May II, Ebl, Ec2, Ef1, Mal, Qal. (6:00/5:00).

13. May I, Aaz, Ab2, Ac?, Ad2, Ba2?, Bbl,
Bc3, Bd3, Ca2. (3:45/3:30).

22, July III, Cf3, Eb2, £f3, Fal. (2:35/2:10).

5. Aug. 111, Eb3, Ec3, Ed1, E£2. (2:40/2:20).

9. Aug. III, Ca2, Cb3, Cc2, Cd1, Ce2. (2:25,"2:20].

23. Aug. III, Fa2, Fb3, Fe3, §b2. (2:45/2:35).

1969

11. May II, Ka3, Kb2, Ma2. (£:20/4:00).

13. May III, Fb2, Fc3, §b3. {2:00/1:50).

22. May HI, Eb2, Ec2, Ef2. (2 715/1:35).

6. June II, Ca2, Cb3, Cc3, Ce3, Cf3, Cg3. (4:55}
3:50).

9. June 11, Fb2, Ja2, Tb2, Jc2, Kal. (2:30/2:20).

10, June II, Fe3, Kal, Kb2, Ma2, Mb2, Na2, Oa3,
Ob1, Shi, (3:45/3:40),

19. Tune II, Cd2, Cel, Cf2, Ch2. {2:45]’2:00).

5. July I-11, Aa3, Ab3, Ac3, Ad2, Ba2, Bb2. (3:30/
3:20).

16. July H, Ce3, CI3, Ch2. (5:00/4:00).

22, July 11, Ma2, Mb3, Na2, Oa3, Ob2, Sb2.
(5:05/4:30).

Appendix 1. Oversigt over flytellinger
maj-september 1963-1972.

For hver fiyvning er anfert: a) dato, b} veirfor-
holdene (I == darlige, Il = gode, men ikke I =
perfekte, se side 6), ¢} omrdder undersogt og
dazkningsgraden (1 = transekt flyvning gennem
omradet eller under 25 %o af arealet daekket, 2 ==
mellem 25 %0 og 73 %o af arealet deekket, og 3 =
mellem 75 %% og 100 % af arealet dekket), d) to-
tal flyvetid og ftelletid (timer:minutter). Ind-
delingen af Danmark og omliggende farvande er
vist pd kortet Fig. 1.

25. Tuly II-1II, Fb2, Fd2, Ja3, Tb3, Jd3, KaZ. (3:40/
3:20).

6. Aug. TII, Eb2, Ec3, Ed1, Le3, Ef3. (4:20/4:00).

13. Sept. 111, Aa3, Ab3, Ac3, Ad3, Ba2, Bb3, Bc2.
(6:35/5:10).

17. Sept. II-111, Ecl. {1:00/0:30).

1970

1i. May II, Ea2, Eb3, Ec3, Edl, Ee3, Ef3, Fa3,
Th2, Fe3. (5:35/5:00).

11. May I-1I, Aa3, Ab3, Ac3, Ad3, Ba?, Bb3, B3,
Bd3. (4:45/3:55).

12. May I-11, Fb3, Fd2, Ye2, Sa2, Sb3. (3:10/2:40).

12, May I-II, Ca3, Cb3, Ce2, Ce2, Cf3, Cg3.
{6:00/4:40),

7. July II-111, Fa2, Fb2, Fc3, Fd2, Nat, 5b3. (5:25/
4:15),

8. Tuly II-1I1, Aa3, Ab3, Ac3, Adl, Ba2, Bb2, Bc3,
Bd3, Cal, Cbl, Ce3, Cf3. (5:45/4:50).

25, July I-1I, Aa3, Ab3, AcZ. (1:20/1:20}.

29. July IF-I1f, Cd1, Ce3, Cf2, Cg3. (2:25,"2:20).

3. Aug. II, Fb3, Fc3, Fd2. ({2:20/2:05).

18. Aug. 1-1I, Aa3, Ab3, Ac3, Ad3, Ba2, Bb3, B3,
Bd3. (5:45/4:30).

26. Aug. II-III, Ea2, Fb2, Ec3, Edl, Ee3, Ef3,
¥al, Fbl. (5:30/5:10).

12. Sept. II, Aa3, Ab3, Ac3, Ad3, Ba2, Bb3, Bc3,
Bd3. (5:15/3:45).

2629, Sept. I-11, Ca3, (b3, Cc3, Ce3, Cf3, Cg3.
(8:35/6:30).

30. Sept. II-1II, Fal. (1:05/0:15).

1971

9. May III, Cal, Cb1, Ccl, Cd1, Cel, Cf1, Cgl,
Eb1, Ecl, EfL. (4:00/3:00).

9. May ii, Jb1, Ka2, Kb2, Ma2, Mb2, Nal, Qa2,
Ob2. (5:15/5:00).

13, May II, Aa2, Ab2, Ac2, Ad2, Ba2, Bb3, Bc3,
Bd3, Ca2. (4:00/3:45).

19. May II, Fb3, Fc3. (3:00/2:55).

26. July III, Fa3, Fb3, Fc3, F42, Nal, Sb3. {5:05/
4:00).

27, ]'ui]y ITf, Aa3, Ab3, Ac3, Ad3, Ba2, Bb3, Bc3,
Bd3. (6:30/4:25).
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28. July II-III, Ce3, Cf2, Ea2, Eb3, Ec3, EdL, Fe3,
Ef2. (7:15/6:15).

18. Aug. II-1l, Ea2, Eb3, Ec3, Ed1, Ee3, Ef2,
(5:55/5:15).

1972

31, May I-11, Fe3. (1:00/0:30).

29. Aug. 11, Bb2, B3, Bd2, (2:45/1:45).
11, Sept. 11, Cf2. (1:20/0:50).

Appendix 2. Collection specimens of 5.

mollissima, M. fusca and M. nigra.
Birds of more than 12 months age from June-
September {all specimens) and October (only
specimens with not fully developed new wings),
are included. For each specimen the following in-
formation is given: a) date and year of collection,
b) lecality, ¢} sex and estimated age in months,
d) state of wing moult (OW = old wing fea-
thers still present, MW = wing moulted and the
bird flightless, FW == fully winged with new
feathers, the bird flying again), ard €) in females
the shape of the oviduct {broad/narrow indicates
that the female has/has not laid eggs). The notes
give information on the characters used for sex-
and age-determination during summer.

Somateria mollissima 3 &

Game Biology Statgion (41)

9. June 1970, Kale Vig — Tune. 3: 2 49 -+ months
(OW), 1 13 months (OW).

17. June 1970, Kale Vig. 1 49 -+ months (OW).

21. June 1970. Gerrild. 1 49 + months {OW).

18. July 1970. Hjelm. 2: 1 50 - months (OW),
1 38 months (OW).

24. July 1970. Rema. 13: 8 50 + months (2 OW,
6 MW}, 1 38 months {OW]), 2 26 months (OW),
2 14 months (OW).

4-5, Aug. 1970. Svanegrunden. 16: 13 39 +
months {1 OW, 12 MW}, 3 27 months (MW).

6. Aug. 1970. Kale Vig. 2: 1 39 -+ months (MW},
1 27 months [MW).

2. Sept. 1970. Hjelm. 1 40 -+ months (FW),

19. Sept. 1971. Hjelm. T 40 + months (FW).

27. Sept. 1970. Nr. Renner. 1 40 + months (FW).

Zaological Museum {23)

26. June 1886. Smélandshavet. 1 13 months (OW).

27. June 1905. Issefjorden. 2: 1 13 months (OW),
1 4% + months (OW).

7. Jaly 1905. Rervig. 1 14 months (OW}.

9~10. July 1905. N. Sealand. 7: 3 14 months
{OW), 2 26 months (OW), 2 50 -+ months
(OW).
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Appendix 2. Undersogte skind af ederfugl,

flejlsand og sortand.

Der er kun medtaget fugle, som er mere end 12
maneder gamle og indsamlet i minederne juni-
september (alle skind) og oktober (kun eksem-
plarer med endnu ikke fuldt udvoksede nye vin-
ger). For hvert eksemplar er flg. oplyst: a) dato
og 4&r for indsamlingen, b) lokalitet, <) ken og
anslaet alder i mineder, d) vingens feldnings-
stadiue {OW == gammel ufwxldet vinge, MW =
vingefjerene tabt — fuglen ude af stand til at
flyve, FW == ny vinge udviklet, fuglen atter i
stand tl at flyve), og e) hos hunner w=gge-
lederens form: (bredfsnwever viser at fuglen har/
ikke har lagt =g). Noterne rummer oplysninger
om kens- og alderskendetegn om somrmeren.

18. July 1907. Storebeelt. 1 14 months (OW).

23. July 1905. Issefjorden etc. 4: 2 14 months
(CW), 2 50 + months (OW).

28. July 1918. Romse. 1 14 months (OW),

4, Aug. 1903. Stensmark. 1 39 -~ months (MW).

15. Aug. 1934, Sejera Bugt. 1 39 + months
(MW

18. Aug. 1919. Frederikshava. 1 39 -+ months
(MW,

25, Aug. 1919. Asd, Jylland. 1 15 months (MW).

31. Aug. 1909, Frederikshavn. 1 39 -+ months
(FW).

22. Sept. 1907. Issefiorden. 1 29 months (FW).

Somaterig mollissima 9

Game Biology Station (10)

3, june 1970. Kale Vig. 1 ad (OW, oviduct broad}.

18. July 1970. Hjelm. 1 ad {OW, oviduct broad}.

24. July 1970. Reme. 1 15 months {OW, oviduct
narrow}.

4.~5. Aug. 1970. Svanegrunden. 3 ad (OW, ovi-
duct broad).

6. Aug. 1970. Kale Vig. 1 15 months (OW, ovi-
duct narrow).

10. Cet. 1970. NW. Sealand. 2 ad (MW, oviduct
broad}.
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Zoological Museum (7)

26. Aug. 1905. Amager. 1 15 months (OW).

31. Aug. 1509. Frederikshavn. 1 ad (OW, oviduct
broad}.

22. Sept. 1907. Issefjorden. 4: 2 16 months {OW),
2 ad (MW},

3. Oct. 1962. Sjellands Qdde. 1 ad (MW).

Melanitte fusca § &

Game Biology Station (%)

17. June 1970, Kale Vig. 5: 2 ad (OW}, 3 12
months (OW).

29. July 1970. Livo. 2 ad {MW).

6. Aug, 1970. Kale Vig. 1 14 months (MW).

20. Aug. 1971, Kale Vig. 1 ad (FW}.

Zoological Museum (2)
12. Aug. 1917. Jylland. 1 ad (MW).
28. Sept. 1903. Thisted Bredning. 1 ad (FW}.

Melanitte fusca 99

Game Biology Station (8)

6. Aug 1970, Kale Vig. 2: 1 ad (MW, oviduct
broad), 1 ad (MW, oviduct narrow).

20. Aug. 1971, Kale Vig, 1 ad (MW, oviduct
narrow).

C. 10. Oct. 1970, NW. Sealand. 4 ad (MW, ovi-
duct broad).

C. 10. Qct. 1969. Grend. 1 ad (MW, oviduct
bread).

Zoological Museum (3)

1. Sept. 1918. Kjerteminde, 1 ad (OW, oviduct
broad).

5. Oct. 1903. Thisted Bredning. T ad (MW).

21. Oct. 1925. Limfjorden. 1 ad (MW, oviduct
broad).

NOTES

Somateria mollssima

1) Age given in months calculated from hatching
in May.

2) Age determination is based on the wing
pattern: fuvenile {l.year old} birds retain at
least some juvenile wing feathers until the wing-
feather moult is nearly completed at the age of
15-16 months, A few upper wing coverts from the
juvenile wing may remain tili new primaries are
about half grown, but they may also be totally
absent, thus not enabling separation in females
between 15-16 month-old and older birds. Adult
males have been separated into three age groups.
Birds which in May are two years (24 months)
old have a broad blackish band on the fore-edge
of the wing and most lesser wing coverts are
dark {this character is easily seen in the field).
After the moule at the age af 26-27 months, the

Melanitta nigra & &

Game Biology Seation (4)

5. July 197C. Uggerby, N. Jutland, 1 13 months
(MW).

31. July 1970. Hjarbek Fjord. 1 ad (OW).

5. Oct. 1971, Ribe. 1 ad (MW).

12, Oct. 1971. Ribe. 1 ad (MW},

Zoological Museum (5).

1. June 1908. Stensmark. 1 ad {OW).

23. Aug. 1912. Thisted. 1 ad (FW}.

2. Sept. 1914. Lyngvig. 1 ad {FW).

13. Sept. 1903, Thisted Bredning. 1 ad {(FW).
16. Sept. 1911, Nymindegab. 1 16 months (MW).

Melanitta nigra ©9

Game Biology Station (8}

13, Cet. 1970. NW. Sealand. 5 ad (MW, oviduct
broad}.

27, Oct, 1970, Randers. 2 ad (MW, oviduct
broad).

5. Nov. 1971. Svanegrunden, 1 ad (MW, oviduct
broad).

Zoological Museum (8)

25. July 1903. Fornees. 1 14 months (OW]).

11. Sept. 1912. Hals Barre. 1 ad (OW).

18. Sept. 1909. Thisted. T ad {OW, oviduct broad).

3. Oct. 1903, Thisted Bredning. 1 ad (OW),

7. Oct. 1912, Skagen. 1 ad {OW).

21. Qct. 1904. Kalvebod. 1 ad (MW, oviduct
broad).

21. Oct. 1925, 1 17 months? (MW, oviduct nar-
row).

31. Oct. 1928, Sejere Bugt. 1 ad (MW}

new wing has a narrow dark band on the fore-
edge (only rarely to be seen in the field) and
white lesser coverts. At the age of 38-39 months
this is replaced by a wing with an entirely {or
almost) pure white fore-edge. In some cases skins
from the 4+~ year-old (48-50 -+ months) birds
have been recognized by the pure white fore-
edge not yet moulted, but in cases where these
feathers were absent andfor new ones were
developing, it was impossible to separate 3+-
year-old birds from older ones (see Svanegrun-
den August contra Reme July, 1970). Females are
easily separated in two categories (juvenile and
older birds) before and during most of the wing
moult period, but difficulties arise when the new
wing is developing (see above}. No plamage
characters have been discovered which enable
certain  separation between 1/e-year-old and
older females in the autumn. The presence of a
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narrow ovidact indicates that the bird has not
vet laid eggs, but this may also be the case in
2/a-years or older birds. Before the wing moult
juvenile females are most often easily distin-
guished from older birds in the field by their
greyish-brown wings, in contrast to the reddish
warm-brown wings of older females. It must how-
ever be emphasized, that wings of old females in
May-July are faded and often very worn, and
in most birds the two white wing bands on the
secondaries and secondary coverts have disap-
peared.

Melanitta fusca

1) Age given in months is calculated from hatch-
ing in june.

2) Males and females can only with certainty
be separated into two categories, viz. juveniles
and older birds. Even this separation is difficult
in the very advanced state of the wing-feather
moult when all wing feathers are lost, although
other plumage characters can often be used. In
both sexes at least a few juvenile-type feathers on
the underparts are found throughout the summer,
and in males juvenile birds have less orange on
the bill and darker feet than oider birds. In a very
few males from the autumn examined at game
dealers, the underparts were not as dark black
as in the typical old male, indicating 1'/2 years
age. However this character is probably not con-
sistantly found in this age class, and 1¥e-year-
old males cannot generally be separated from
older birds.

In the field, separation between adult males
and other categories is more difficalt in the
velvet scoter than the common scoter. When deep
black males are seen together with dark brownish-

42

black females and juveniles, separation is often
possible, but when only colouration is present,
it is often difficult to determine which of them
it is. At close range the orange bill of the adult
male is a very distinct character. Distinction be-
tween old females and juvenile birds canmot nor-
mally be made.

Melanitta nigra

1) Age given in months is calculated from hat-
ching in June.

2) Both males and females can only be se-
parated with certainty into two categories, viz.
juveniles and older birds. Even when all juve-
nile wing feathers are absent (during the later
part of the wing-feather moult) juvenile coloura-
tion of the underparts can be used. In this species
also a few apparently tYz-year-cld males without
deep black underparts have been recerded in the
autumn, but in most cases it is not possible to
distinguish this age group from older birds.

In the field, the uniformly black adult males
are easily distinguished from the light brown ju-
venile and adult females, In this species, how-
ever, the juvenile males present problems in late
spring and early summer, Some individuals are
easily recognized by their speckied light brown
and black plumage, but in others {in June pro-
bably the majority} their black plumage has
developed to such an extent that they are not
easily distinguished from older males. Under
good observation conditions the greyish black
wing can be used, but at the distances at which
this rather shy species is mostly observed this
character has little practical value. Differences in
orange colouration of the bill cannot be used in
the field.
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