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Introduction

The occurrence of the goldeneye (Buce-
phala clangula) during its wing-feather
moult in Danish waters and lakes during
the summer months has not previously
attracted very much attention. The first
review of summer observations and of
definite and presumed moulting areas was
given by JepsEn & JoENsEN (1973). How-
ever, the course of the wing-feather moult
of the goldeneye has not previously been
examined in any detail.

Moulting goldeneye have been observed
at many different places in Denmark, but
by far the majority occur in Hjarbaek
Fjord and other parts of the Limfjord.
Since 1969, the Game Biology Station has
carried out studies of the moult of the
goldeneye in Hjarbzk Fjord in particular,
as part of recording the value of the area
for waterfowl. These latter studies were
started in 1967 when the area was de-
clared a game reserve.

The information in this report is par-
ticularly derived from studies at Hjarbaek
Fjord, but it also includes two counts

made in other parts of the Limfjord in
1972 and various observations from other
localities. The following points are con-
sidered for each sex- and age-group: 1)
the moult migration, 2) variations in po-
pulation size during the pre-moult period,
the wing-feather moult, and the post-
moult period, 3) the time of moulting, and
4) behaviour and habitat selection in the
summer months.

Much of the information on distribu-
tion has been supplied by sportsmen and
ornithologists, to whom the author is
greatly indebted. Special thanks are due
to cand. scient. Lo KorTEGAARD who in
connection with this study visited several
lakes in northern and Central Jutland, and
to cand. scient. Dorere Broce who vi-
sited areas in Sealand and Lolland-Falster.
Furthermore thanks are due to SiGvaLD
JorGENSEN, a fisherman, who helped in
various ways in Hjarbek Fjord. The ma-
nuscript was translated into English by
Dr. RoBerT RusskL.

Material and methods
POPULATION COUNTS FROM LAND

Most of the information included in this
study was collected at Hjarbazek Fjord
(56° 32 N, 09° 14’ E), an arm of the
Limfjord of approximately 24 km?. Since
October 1969 data on the total number
present and the sex- and age-composi-
tion of the population (sample at least
10 9/0) were collected. Counts were carried
out 1-3 times per month. In three years
(May 1 — November 1) the study area
was visited a total of 43 times, and each
count took 6-8 hours, excluding travelling
time between observation points. The

study all together comprised 300 hours
of observation. These observations are
listed in Table 1.

From the rest of the Limfjord, observa-
tions were available in particular from
Lovns Bredning immediately north of
Hjarbzk Fjord, and from Vejlerne, Ulve-
dybet and Halker Bredning. In addition,
in 1972 counts were carried out on two
occasions (July 13-14 and August 15-16)
covering a large part of the Limfjord (see
Fig. 2). The purpose of this was to get an
impression of differences in sex- and age-
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composition of local populations, and to
get an understanding of the moult mi-
gration.

In July and August 1972, more than
50 North-, Central-, and West-Tutland
lake and fiord areas were also visited, but
many localities in East Denmark have not
been visited. Further the author received
information from sportsmen and ornitho-
logists on very many areas. Fig. 1 shows
the areas from which both positive and
negative information was obtained in
1972. The size of the symbols employed

BUCEPHALA CLANGULA n = 8600
ey . 2
~ @ 25-189
JULY - AUGUST 1972 . © 200-939
i 5 - @ 1000-4000
By A® BO
* Lake
i visited
Fiordl 1972

Fig. 1. The geographical distribution and numbers
of goldeneye recorded in July and August 1972.
A: areas in which flightless birds were observed,
B: areas in which the presence of moulting birds
was not definitely established. Stars and dotted
areas indicate localities visited in 1972 and at
which no goldeneye were observed. The number
beside A-localities refers to Table 3.

Fig. 1. Den geografiske udbredelse og antallet af
hvinender registreret i juli-august 1972. A: Om-
réder hvor afsliede fugle er observeret, B: Om-
réder for hvilke det ikke er bevist at feldning
finder sted. Stjerner og prikkede omrider viser
lokaliteter besogt i 1972, hvor hvinander ikke
blev observeret. Nr. ved A-lokaliteter henviser til
tabel 3.
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represents the maximum number of gol-
deneye observed at a locality (see also
JepseN & JornseEn 1973).

It is possible that in some lakes a few
birds have been omitted in counts, where

July 13 and 14 1972
n=5743

o 5 10

15 20 25 30 «x100

Fig. 2. The distribution and numbers of golden-
eye recorded during two counts in the Limfjord
in 1972. A: areas where flightless birds were
observed, B: areas in which the presence of
moulting birds was not definitely established.
Areas visited are indicated by dotting.

Fig. 2. Udbredelsen og antallet af hvinznder re-
gistreret under to Limfjordstellinger i 1972. A:
Omrédder hvor afsliede fugle er observeret, B:
Omréder hvor faldning ikke med sikkerhed er
konstateret. Dakkede omrdder er vist ved prik-
signatur,
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visibility is reduced due to tall marginal
vegetation. In certain fiord areas whole
flocks of birds may be missed, and this
is especially possible in the Central Lim-
fjord. However, during the 1972 counts

goldeneye were not observed in areas
where the depth exceeded 5-6 metres.
Apart from a few shoals in the Limfjord,
such shallow areas are generally within
acceptable observation distance.

1970 1971 1972

Date Nos. of goldeneye Date Nos. of goldeneye Date Nos. of goldeneye
Dato Antal hvinender Dato Antal hvinander Dato Antal hvinender
1.5. 1234 (276) 17.5. 783 (783) 3.5. 2045 (63)
22.5. 797 (279) 7.6. 465 (306) 19.5.) 450 (287)
26.5. 912 (272) 21.6. 644 (416) 23.5. 498 (408)
3.6. 1238 (375) 2.7. 1763 (286) 2.6.%) 257 (257)
17.6. 902 (680) 21.7. 4424 (472) 20.6. 1484 (144)
29.6. 1928 (1703) 6.8. 2816 (654) 26.6. 2449 (520)
8.7. 2289 (1344) 25.8. 2613 (413) 6.7. 2671 (194)
24.7. 2661 (1266) 7.9. 3919 (427) 14.7. 3143 (155)
28.7. 3028 (1163) 16.9. 5468 (241) 18.7. 3592 (278)
13.8. 3705 (1041) 29.9. 5325 (256) 8.8. 3945 (245)
26.8. 2593 (604) 12.10. 3293 (322) 16.8. 4022 (723)
9.9. 2464 (748) 29.10. 4609 (545) 30.8. 2389 (217)
23.9. 1584 (340) 12.9. 1967 (145)
1.10. 1452 (290) 27.9. 1420 (140)
23.10. 1661 (765) 11.10. 1402 (214)
29.10. 1848 (753)

Table 1. Number of goldeneye in Hjarbeek Fjord from May to October 1970-1972. Figures in brackets
show the number of sex- and age-determined birds (Fig. 5). On dates marked with *) counting

has only been carried out in a part of the fiord.

Tabel 1. Antal hvinender i Hjarbak Ljord fra maj til oktober 1970-1972. Tal i parentes viser antal-
let af kons- og aldersbestemte fugle (fig. 5). Pd datoer merket med *) er telling kun foretaget

i en del af fjorden.

ANALYSIS OF SPECIMENS COLLECTED

101 goldeneye were drowned accidentally
in fish traps in Hjarbek Fjord in the
months of July, August and September
during 1969-1972 (now in the collection
of the Game Biology Station, Table 2).
Drowning of goldeneye in fish traps is
apparently closely related to the trans-
parency of the water, as the birds are al-
most exclusively caught during periods of
algal bloom (especially green algae).

Flightless individuals are caught in par-
ticular, and this is possible due to their
manoeuvrability under water being re-
duced. In addition it is mainly the flight-
less birds which seek food in the very
shallow waters where the fish traps are
positioned.

The data derived from the specimens
collected included information on plum-
age and wing-feather moult stages, and
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Fig. 3. The length of the primaries (follicle or . :
rest of follicle and vane together) of 101 golden- 60 4
eye from Hjarbeek Fjord. Open circles with dot | .
indicate birds which have not yet moulted their | . ee
primaries. . . Juv. @
Fig. 3. Mél af handsvingfier (fjerskede eller rest ' !
af fierskede + fane) pd 101 hvinender fra Hjar- 20 1 '
bk Fjord. Fugle der endnu ikke har feldet hind- 700 .
svingfjerene er vist med dbne cirkler med prik. 901 . S
60 - c et
40 .~
. e T g
on the time and sequence of moult within 5 @
sex- and age-groups. In Fig. 3 the mea- #0; *
surements of flight feathers (follicle or %0 .
rest of follicle and vane together) of the %] .
specimens collected are shown. As far as 801
was possible the measure was taken from j;: .
the outer primary of the right wing. Indi- Bt %o . Juv. &
viduals which had not yet lost their pri- 4| . .
maries were given a value of zero (shown 10 : 2. )
in the figure by a special symbol), as o LR
these birds might have been completely ¢+ ve 8 .
flightless if caught a few days later. 4 . AR .
Although the collection of specimens is % N Ad. &
not representative of the distribution of JuL. ™ e T e
individuals in sex- and age-groups, it did
provide information on the timing of the
moult,
22}; ad. & juv. & ad. @ juv. @ 1;0‘:; 1 'l;(;tlil
Month
- Méned
Tear J A S ] A S A S ] A S ] A S
Ar fe
1969 5 5 5 1 2 1 10 9 19
1970 1 2 4 2 1 3 1 4 6 5 15
1971 2 1 2 1 1 5 6
1972 5 32 4 2 11 3 4 9 49 3 61
Total I alt 11 41 4 {12 4 1 18 3 6 1 24 69 8 101

Table 2. The number of goldeneye from Hjarbzk Fjord during 1969-1972. ] = July, A = August,
S = September. In the collection of the Game Biology Station.

Tabel 2. Antal hvinender fra Hjarbzk Fjord i perioden 1969-1972. ] = juli, A = august, S = sep-
tember. [ Vildtbiologisk Stations samling.
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SEX- AND AGE-DETERMINATION OF GOLDENEYE IN SUMMER PLUMAGE

The sex- and age-determination of gol-
deneye in summer plumage involves more
uncertainty than when the birds are in
winter plumage. The likelihood of a sa-
tisfactory classification is very much de-
pendent on the observation conditions.
Preferably, the birds should be within a
distance of about 500 metres and in a
good light (using a telescope with magni-
fication 25 x or 40 x). It is also a definite
advantage if there is a flat calm surface.
The moult to the summer plumage begins
in early June, and during a period of
3—4 weeks the plumage becomes very
dark and many sex- and age-characteri-
stics are lost.

The males and females are easily sepa-
rated on their size difference alone. Age
determination of males is possible with a
fair degree of accuracy, but this is not
true for females. For this reason a sepa-
rate group of unclassified females has
been included. In the material used, infor-
mation has only been included from
flocks in which all individuals or a re-
presentative sample could be classified.

Goldeneye were separated according to
sex and age into the following categories,
taking June as the month of hatching:

1. adult males (> 22 months old),

2. juvenile males (10-16 months old),

3. adult females (> 22 months old),

4. juvenile females (10~16 months old),

and

5. unclassified females.

Fig. 4 shows different stages of wing-
feather moult in adult males and females
and in juveniles. The summer plumage
and field characters are described below.

Adult males

In the summer plumage, the white facial
patches are partly or completely lost. The
metallic head feathers are lost and re-

placed with brown ones, and at the same
time feathers of the neck and back assume
a blackish brown colour. The breast and
lower ventral neck feathers remain white.
In summer plumage the secondaries, large
wing coverts and middle wing coverts are
all white. The best field character for
adult males in summer plumage is the
wing-patch (speculum), which appears as
a distinct white stripe when the birds is on
the water.

Juvenile males

These also lose the white facial patch, and
in most specimens no white feathers occur
at all in the summer plumage. In contrast
to adult males, the feathers of the breast
and front of the neck are usually greyish-
white. The secondaries and the large wing
coverts are grey or greyish-brown and
this particular difference from adult males
provides the best field character for this
category. When a juvenile male is sitting
on the water, only a small proportion of
the white wing-patch is generally visible,
and in many cases the wing appears quite

dark.

Adult females

During the moult to summer plumage the
white neck-band is lost, the neck and
back feathers become grey or brown,
whereas the breast and lower ventral
feathers of the neck retain their white
colour. The yellow-orange stripe across
the bill behind the tip fades or disappears
as the moult advances, and in July—August
this stripe is only faintly visible in a very
few specimens. Changes in bill colour in
connection with moult to summer plu-
mage are known in other ducks, for exam-
ple the canvasback (Aythya wvalisineria)
(Hocupaum 1944) and the ring-necked
duck (Aythya collaris) (MenpALL 1958).

7
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Juvenile females

In summer plumage, the breast and lower
frontal neck feathers appear light to dark
grey. The secondaries are white and the
large wing coverts are white with black
tips, but the middle wing coverts are grey
or dark like the scapulars. In the field ju-
venile females usually appear quite dark
and occasionally even blackish, and in
many cases only a small white wing patch
can be seen.

Unclassified females

The definite age determination of females
is often extremely difficult, as some adults

e 1971

T

Nomber T 1970 P d— 1972

X100

T
oLy AUGUST 'SEPTEHBER OCTOBER

Fig. 5. The number of goldeneye in each sex- and
age-category at Hjarbazk Fjord, May-October
1970, 1971 and 1972.

Fig. 5. Antallet af hvinender indenfor kens- og
aldersgrupperne i Hjarbak Fjord fra maj til ok-
tober 1970, 1971 og 1972.

appear very dark during the wing-feather
moult, without evident wing-patches being
visible. Until August 1971 juvenile fe-
males were not classified separately but
included in the group »unclassified fe-
males«. In Fig. 5 however, juvenile fe-
males have been included with unclassi-

100 2

80 +

40

20

JULY AUGUST SE ER OCTOBER

100 4

AUGUST SEPTEMBER OCTOBER

T
JUNE JuLy

7% O"%ﬂﬂ Ad Q DJUV Q

Fig. 6. The percentage sex- and age-distribution
of goldeneye at Hjarbaek Fjord, May~October
1970, 1971 and 1972. Arrows indicate dates of
observation.

Fig. 6. Den procentiske kens- og aldersfordeling
hos hvinaender i Hjarbak Fjord fra maj til ok-
tober 1970, 1971 og 1972. Pile angiver observa-
tionsdage.
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Number x 100

~» 1970
e 197]

50
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Fig. 7. The number of goldeneye at Hjarbak
Fjord, May—October 1970, 1971 and 1972.

Fig. 7. Antallet af hvinender i Hjarbak Fjord fra
maj til oktober 1970, 1971 og 1972.

fied females as one group all three sum-
mers, as the uncertainty in classifying
this group is very large. This may give
a wrong impression when making cor-
rections for the proportion of the popula-
tion which has not been sex- or age-de-
termined (Figs. 5, 6 and 7). Note: It
should be emphasized that juvenile fe-
males (13-16 months old) which have
completed the wing-feather moult and
have well developed new wing feathers,
cannot be distinguished from older fe-
males in the field. Some juveniles of this
age will be classified as adult, some as
unclassified females. In males a distinc-
tion between 10-16 months old birds and
older males is possible in the field at least
until October.

OBSERVATION OF THE WING-FEATHER MOULT

The timing of the wing-feather moult in
each sex- and age-group has been studied
both from an analysis of the specimens
collected and from field observations. The
proportions of the population of each
category in simultaneous moult on the
observation days was estimated.

In field observations it is only possible
to estimate the number of moulting birds
rather approximately. However observa-
tions of single individuals often reveal
whether the flight feathers have been lost.
The shore observations were also fre-
quently supplemented by observations
from boats.

The finding of moulted secondaries gave
information on the time of commence-
ment of moult in the different groups,
and windward coasts were regularly se-
arched. During the moult there is con-
stantly a proportion of the population
which have either not lost their flight
feathers, or which have completed the
moult. Therefore throughout the whole
moulting period there was present a re-
presentative number of goldeneye in iden-
tifiable plumage.

Results
POPULATION SIZE AND GEOGRAPHICAL DISTRIBUTION

The distribution map (Fig. 1) is derived
from observations during July and August
in 1972, and the size of the symbol indi-
cates the maximum number of goldeneye
seen.

10

Hjarbek Fjord

The number of goldeneye in Hjarbaek
Fjord increases during the summer to a
maximum in August; in 1972 4,050 in-
dividuals were counted in this month
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1. Visby Bredning abt.2000 10 0 2 13.7. 16 (2) 4 (1) 5 (1) 7
- - - - - - 15.8. 100 (7) 23 (3) 1 5 (4) 71
2. Western Vejler!) %3 2 1 1 B 147. 84 (11) 1 @) 17 3) 17 (4) 1 48 (3)
- - - - - - - 157. 526 (53) 1 1 (1) 1 41 519 (1)
3. Eastern Vejler?) 263 1,5 2 1 B 147 56 56
- - - - - - - 168 46 (7) 1 13 (4) 3 2 17 (2) 10
4. Skarresgerne 22 15 1 ? 158. 63 (2) 1 8 (1) 2 (1) 52
5. Ulvedybet 550 2 2 2 B 147. 116 (12) 12 (2) 5 2) 1 98 (8)
- - - - - = 16.8. 2 1 1
6. Kilen 340 4 1 2 B 13.7. 10 10
- - - - - - 158 18 (3) 6 (2) 2 2 (1) 8
7. Kas S¢ 62 2 1 1 B 137 65 65
- - - - - - - 158 87 (20) 50 (15) 6 15 (5) 16
8. Badsgard Vig  abt. 500 35 0 2 15.8. 84 (4) 5 (4) 2 77
9. Hjarbzk Fjord 2400 5 0 1 B 187 3592 (360) 73 (4) 1 98 (4) 97 (2 9 3314 (350)
- - - - - - - 168. 4022 (167) 128 175 (28) 227 (10) 47 (3) 146 (16) 3299 (110)
10. Halker Bredning 604 1 0 2 B 168 484 (54) 5 50 (12) 4 138 (25) 287 (17)
11. Madum So 212 7 1 0 A 88 231 (32) 12 (4) 10 (3) 21 (1) 40 (6) 148 (18)
12. Felsted Kog 1150 3 2 1 B 267. 9 (2) 2 (1) 1(1) 6
13. Ringkebing Fjord3) 3 1 2 B 48 30 (87 30 (87)
14. Kvie So 30 2 0 0 A 118 15 (5 2 (1) 32 2 5 (2) 3
15. Seby Se 76 5 0 0 A 257 23 (2) 5 (1) 8 (1) 10

Table 3. Localities at which goldeneye in wing-feather moult were observed in July and August 1972.

Notes: 1) = @sterild Fjord and Arup Vejle, 2) = Glombak and Hanvejle, 3) = Stavning and Havrvig shoals. — Marginal vegetation (reeds etc):
0 = little or none, 1 = width of vegetation <5 m., 2 = vegetation > 5 m. — Salinity: (Venice system): 0 = limnetic, 1 = oligoha-
line, 2 = mesohaline — polyhaline, — Lake character: A = oligotrophic, B = eutrophic. ~ The number of flightless birds is indicated in brackets.
In most cases, the area of moulting localities were obtained from »Danmarks Areal« (1968). .
Tabel 3. Lokaliteter hvor der i 1972 ved tallinger i juli og august blev iagttaget hvinzender i vingefaeldning. 1) = Osterild Fjord og Arup Vejle,
2) = Glombak og Hanvejle, 3) = Stavning og Havrvig grunde. ~ Bredvegetation (rarskov o. lign.): 0 = ingen eller spredt, 1 = bramme < 5 m,
2 = bremme > 5 m. — Salinitet (Venice system): 0 = limnetisk, 1 = oligohalin, 2 = mesohalin — polyhalin. - Setype: A = oligotrof, B =
eutrof. — Tal i parentes = fugle med tydelige tegn pé vingefeldning. Feldningslokaliteternes areal er i de fleste tilfzlde taget fra »Danmarks
Areal« (1968).

Yrewua(] ut 242Uap[os) JO MO pue uonBISIA INOW



Parre UHD JEPSEN

(Fig. 7), being much more than half of
the total population in the whole Lim-
fjord area, and approximately one-third
of the average goldeneye population in
July — August for the whole country.

The sex- and age-composition of the
Hjarbzk Fjord population in 1970, 1971
and 1972 are seen in Figs. 5 and 6. The
most striking change during this period
was in the number of females, which in-
creased considerably. In each year, maxi-
mum numbers occurred in August, being
900, 1,100 and 2,050 in 1970, 1971 and
1972 respectively. At the same time there
was a reduction in the number of juvenile
males in late summer. In early summer
1970 the number of adult males was re-
latively low apart from in May, when
their numbers were large compared with
other years. This difference can possibly
be ascribed to conditions of the weather,
as the winter of 1969/70 was severe and
large areas of the local Danish waters
were ice covered until mid-April. In 1970
the last adult females left Hjarbaek Fjord
in the first week of June, a good two
weeks later than is normal.

Also in 1970, most of the adult males
left the fiord together with the females,
but in the first few days of June a group
mainly consisting of males arrived and
many of these remained in the area. It
was also found that the population level
later in the summer was relatively low,

and this might have been due to relatively
greater mortality occurring in the pre-
vious winter. It must be emphasized that
in Fig. 6 the category ad. ? includes some
juvenile (13-16 months old) females
which have just completed their wing-
feather moult. In Sept.-Oct. the categories
juv. 8 and juv. ? mainly consist of birds
less than six months old (see page 7-9)
on their first autumn migration.

The rest of the Limfjord

Localities immediately adjacent to the
Limfjord were also included in popula-
tion counts in 1972; these were Vejlerne
(2 and 3), Ulvedybet (5), Kilen (6), Kas
Se (7), and Halkeer Bredning (10) (see
Fig. 2). In two counts the total numbers
of goldeneye were 5,700 and 6,200 re-
spectively, or approximately half the
average summer population of the whole
country in July—August. The distribution
of the population in the different locali-
ties of the Limfjord shows striking dif-
ferences between July and August.

The most obvious difference was in
Halkeer Bredning (10), where no golden-
eye were observed in July but 484 were
counted in August (Table 3, Fig. 2). There
are several reasons for these population
changes, the main ones being changes in
the sex- and age-composition caused by
the moult migration. This will be treated
later.

THE MOULT MIGRATION AND WING-FEATHER MOULT

The majority of recoveries of goldeneye
in Denmark are from the Limfjord area
(Nisson 1971), but there is no informa-
tion at all on birds recovered when flight-
less. The consideration of the moult mi-
gration is thus exclusively based on in-
direct studies at Hjarbzk Fjord in parti-
cular.
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Hocueaum (1944), Sowts (1955), and
SALOMONSEN (1968) report that the males
of many species of duck migrate as com-
plete groups to particular moulting areas.
There is a very concentrated moult migra-
tion to Hjarbak Fjord in July as observa-
tions have shown. In general, the flocks
keep fairly much together during the first
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few days, and on arrival almost all indi-
viduals are in complete summer plumage.
The greatest influx of goldeneye observed
was 1,600 on June 26 1972, the approxi-
mate composition of this flock was; adult
males 30 %, juvenile males 50 %o, juve-
nile females 5%0 and unclassified females
15 9.

The earliest records of moulting birds
and findings of lost flight feathers at
Hjarbzek Fjord are in the latter half of
June. During the next two months there
is a great increase in the number of
moulting birds and a maximum is reached
in early August, when about 55 % of
the total population are unable to fly.
Subsequently the number of flightless in-
dividuals decreases again until the be-
ginning of October when all birds had
completed the wing-feather moult. The
period in which the whole population ac-
complishes the summer moult thus has a
duration of approximately 3!/2 months
(Fig. 8A).

The earliest observation of moulting
ever recorded during the study period was
on June 18 1969 and concerned two juve-
nile males. The latest observation was on
November 16 1972, of an adult female in
the last stage of moulting.

The wing-feather moult of the golden-
eye is not simultaneous in the different
sex- and age-groups. From observations
in the field and analysis of specimens col-
lected (Fig. 3 and 8B), the following se-
quence has been found. 1) juvenile males,
2) adult males, 3) juvenile females (and
possibly non-breeding adult females), and
4) adult females. A similar sequence has
been recorded in other duck species
(Hocusaum 1939, Joensen 1973).

The percentage proportion of the popu-
lation in summer moult throughout the
season is shown in Fig. 8A, while in Fig.
8B the percentage proportion of moulting
birds in each sex- and age-group is shown.

The figures was derived from average va-
lues obtained during the period 1969-
1972. At certain times up to 80 %o of the
individuals in the groups of adult males,
adult females and unclassified females are
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Fig. 8. The percentage of flightless goldeneye
among those present in Hjarbak Fjord. A: all
categories, B: each category. Average of four
years (1969-1972).

Fig. 8. Den procentiske andel af afsliede hvin-
ender blandt de observerede. A: Alle kategorier,
B: Hver kategori for sig. Gemnemsnit for 4 dr
(1969-72).
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in moult, as opposed to only 50 %o of ju-
venile males.

It was not possible to determine accu-
rately the flightless period of a single in-
dividual, but it is estimated to be less
than 4 weeks in duration. Cortam (1939)
states that the individual moulting period
of most ducks is from 3-4 weeks long.
In captivity canvasback moult in 34
weeks (Hocusaum 1944), and MENDALL
(1958) reports that the same is true of the
ring-necked duck. Barar (1970) states
that in the mallard (Anas platyrhynchos)
the duration of the moulting period of a
single individual is between 27 and 29
days, measured from the time when the
flight feathers are lost until the bird is
again capable of flight; however, TIMMER-
MANN & LeBRET (1951) mention for the
same species a period of 23-24 days, and
observations of mallard in captivity show-
ed that the flightless period is between
24 and 26 days (Boyp 1960).

Juvenile males

At the same time as goldeneye pairs leave
Hjarbek Fjord during May, an increasing
number of juvenile males begin to fre-
quent the locality. The actual moult mi-
gration commences in mid-May, the date
being fairly coincident from one year to
another (Fig. 5). It is probable that the
juvenile males have gathered from other
areas of the Limfjord. The pre-moult di-
stribution in June shows concentrations
of goldeneye in Vens Bugt, Hjarbak
Fjord and Halkeer Bredning (Jersen & Jo-
ENSEN 1973). However, the sex- and age-
composition of the population in June is
only known for Hjarbak Fjord, where the
majority are juvenile males; the same is
probably also true of the populations in
other localities.

Later in the summer (July), some juve-
nile males arrive together with adult
males, these birds having probably al-

14

ready completed their wing-feather moult.
This assumption is supported by the fol-
lowing observations:

1) At any point in time, a maximum
proportion of only 50 %o of the juvenile
male population have been observed in
moult, as opposed to 80 %o in the other
categories (Fig. 8B). 2) Only few juvenile
males were found in fish traps, although
it must be presumed that individuals in
the different categories have equal chan-
ces of being caught and drowned whilst
they are flightless (Fig. 3, Table 2). 3)
Two specimens of juvenile males caught
in early July (Fig. 3) possessed new and
completely developed flight feathers.

It is possible that some juvenile males
undergo wing-feather moult in other parts
of Denmark, but for the majority the
moult probably takes place in other wa-
ters. HAARTMAN (1945) mentions that in
May and June, large flocks of goldeneye
males are found off the coast of western
Finland, and Jécr (1970 and 1971) re-
ports that about 10,000 males moult along
the coast of Estonia. These authors do not
state whether these birds are adult or ju-
venile males.

The average moulting period of juve-
nile males during the period of study was
from about June 25 to August 25, culmi-
nating in mid-July when 50 %o were
flightless (Fig. 8B). Among the sea-ducks
Somateria mollissima, Melanitta fusca,
Melanitta nigra, Aythya marila and Mer-
gus serrator moulting in Danish waters,
M. nigra is the only species which begins
its wing-feather moult so early in the
year, and in which juveniles are the first
category to begin moulting (JOENSEN
1973).

Adult males

Throughout the whole of the spring, adult
males occur in Hjarbaek Fjord. Their num-
bers vary from year to year, and they



Moult Migration and Moult of Goldeneye in Denmark

may be birds which have not paired. The
actual moult migration begins in early
July, but the time of arrival varies some-
what from one year to another. It can be
presumably brought forward or delayed
by the breeding conditions prevailing in
any year, a feature known for the ring-
necked duck (MenparL 1958). According
to HaARTMAN (1945) and DEMENT'EV et al.
(1967), the males leave the breeding sites
approximately 15 days after the com-
mencement of incubation. The main moult
migration usually consists of flocks of up
to several hundred individuals, and often
together with juvenile males and females
and occasional adult females, the latter
possibly consisting of unsuccessful bree-
ders.

The moult migration of adult males
appears to be directed towards quite spe-
cific localities. In counts in the Limfjord in
1972, only few adult males were observed
outside Hjarbek Fjord. At the other lo-
calities juvenile birds were dominant
(Table 3).

In the beginning of July few adult
males with flight feathers missing are
seen, but the majority begin to moult in
the latter half of July. The moult culmi-
nates in the first half of August when
about 80 %0 of adult males are flightless
(Fig. 8B).

Juvenile females

The moult migration of juvenile females
to Hjarbek Fjord is apparently very ir-
regular, and takes place over a long period
of time. In April and May very few ju-
venile females have been recorded in the
fiord, but larger numbers arrive together
with the moult migration of the adult
males.

In July — August 1972 juvenile females
were observed at several localities, where
wing-feather moult occurred (Table 3).

The earliest observation of flightless ju-
venile females was in mid-July, and for
this group the moult period extended for
about 3 months, until early October (Fig.
8B). Only 6 juvenile females were ob-
tained as specimens from Hjarbaek Fjord
(Fig. 3); in these birds, the oviduct was
straight and narrow. The scarcity of spe-
cimens together with the fact that juve-
nile females are the most difficult cate-
gory to identify in the field imply that
information on the moult migration and
moult of this group is rather insufficient.

Adult females

According to BernHARDT (1940), golden-
eye females leave their young 2-3 weeks
after hatching. In Hjarbzek Fjord the first
adult females on moult migration arrive
in late July, which indicates that they
leave the breeding areas about one month
after hatching of their young. It is how-
ever not known, whether some females
undergo wing-feather moult in or near
the breeding areas.

The moult migration of adult females
appears to be directed to a lesser degree
than that of the males to a few specific
localities. During counts in August 1972,
adult females in moult were observed at
several smaller fresh-water areas, some-
times in the company of juvenile females
and occasionally with juvenile males.
However adult males were very seldom
observed at such localities (Table 3, Fig.
2). There was a similar predominance of
females at several smaller regions of the
Limfjord, e.g. at some of the lakes in the
wetlands of Vejlerne (2, 3) and Kas Se
(7), and at the lakes of Madum Se (11),
Kvie Sg (14), and Seby Se (15).

The first flightless adult females in
wing-feather moult at Hjarbek Fjord
were observed at the beginning of August,
and the moult culminated in the latter
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half of August when approximately 80 %o
of the adult females were incapable of
flight. For the majority of this group, the

moult period was completed during the
first half of October (Fig. 8B).

BEHAVIOUR AND HABITAT PREFERENCE

Behaviour

The behaviour of the goldeneye during
its moulting period was mainly studied
at Hjarbzk Fjord. Feeding takes place
during daylight hours, when the birds are
widely dispersed. Before dusk they con-
gregate into dense flocks of up to 1,000
birds.

In winter the males and females show
a pronounced difference in habitat pre-
ference when feeding. In mid-fiord areas,
there are higher percentages of males in
the flocks than in those found off lee
coasts, sheltered bays and stream outlets,
where females generally predominate. Si-
milar conditions are mentioned by Nirs-
soN (1970) in areas off the south and
west coast of southern Sweden. However,
in the summer and particularly during the
moult, a similar distribution pattern was
not observed at Hjarbaek Fjord, where
both sexes frequent shallow waters when
feeding. Possibly this is caused by a re-
duction in the ability to dive during
moulting. About 60-70 % of the moult-
ing goldeneye feed at depths less than
1.5 m. No flightless birds were observed
in 1972 in lakes of more than about 7 m.
depth, (e.g. none in the deep lakes east
of the Central Jutland ridge), whereas the
species regularly occurs although in small
numbers in the shallow lakes of Central-
and West-Jutland (Fig. 1, Table 3).

In winter, feeding goldeneye prefer
shoal waters of at most 6-7 metres’ depth
(Nisson 1969a). According to DEwAR
(1924), HaartmMAN (1945) and De-
MENT'EV et al. (1967), the most usual diving
depth is from 0.5 to 4.2 metres. In addi-
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tion Haartman (1945) found that fe-
males preferred shallower water than ma-
les, and this influences local distributions.

In the winter Hjarbak Fjord also serves
as a night roosting area for up to 3,000 in-
dividuals which spend the day in other
areas. This type of movement has occa-
sionally been observed in the summer
months, particularly during strong wind.
For example Rosenserg (1968) reports
that on August 4 1966 about 500 golden-
eye moved from the area of the Lim-
fjord into Dsterild Fjord which is in the
west of Vejlerne (2). KorreGAarRD (in
prep.) mentions that during strong wind
in the summer months, large numbers of
goldeneye often move from the Limfjord
to the lakes in Vejlerne.

Comparison of the sex ratio at different
localities

During the wing-feather moult there are
appreciable differences in the sex ratio of
the species at different localities. Females
for instance show a definite tendency to
prefer smaller lakes and fiords, and this is
emphasized when the sex ratio of the
Hjarbaek Fjord population is compared
with the ratios found in other local po-
pulations (Table 3, Fig. 9).

In the following examples, the male:
female ratio has been calculated from the
sex- and age-determined part of the po-
pulation. On August 8 1972 population
counts were carried out at Hjarbaek Fjord
and Madum Sg; at Hjarbek Fjord, the
ratio was 3:4, while at Madum Se it was
1:7. On August 18, the ratio at Hjarbaek



Moult Migration and Moult of Goldeneye in Denmark

Fjord was 1:1, whereas at Kds Sg on
August 15 it was 1:10 , and at Halkeer
Bredning on August 16 it was 1:19.

Habitat preference

It appears evident that for their moulting
areas in Denmark, goldeneye prefer shel-
tered arms of fiords, lakes and bays. The
species moults both in fresh- and brackish-
water, but almost exclusively in waters
with little or no tall marginal vegetation
(e.g. Phragmites). In contrast to surface-
feeding ducks such as Anas crecca which
moult well concealed in dense vegetation
(KORTEGAARD in press), the wing-feather
moult of the goldeneye takes place in
open waters. Other diving ducks, such as
the Somateria mollissima, Melanitta fusca,
Melanitta nigra, Aythya marila and Mer-
gus serrator also spend their moult period
in open salt- or brackish-waters, the M.
nigra even choosing completely unpro-
tected waters many kilometres from the
coast (JoEnsen 1965, 1973).

Although the goldeneye prefers oligo-
trophic fresh-water lakes as breeding area
(Rajara & Ormio 1970), it appears to be
less selective during the wing-feather
moult. The character of the moulting areas
in Denmark ranges from oligotrophic
lakes of great clarity (Madum Se) to
strongly eutrophic areas of poor trans-
parency such as Hjarbeek Fjord.

In Fig. 1, solid circles indicate the 15
localities at which goldeneye were observ-
ed in wing-feather moult in 1972. A brief
habitat description of each moult area and
the number of goldeneye observed in po-
pulation counts in July and August is gi-
ven in Table 3. The description of loca-
lities gives a representative picture of the
variety of habitat used by goldeneye
during the wing-feather moult.

Hjarbeek Fjord (Fig. 10 p. 23)
As mentioned previously, Hjarbek Fjord

is by far the most important moulting
area for goldeneye in Denmark, and a
description of this area will emphasize the
conditions which are also typical of many
other moulting areas. In 1966 a dam was
built which separated the fiord from the
rest of the Limfjord. Due to this, the sali-
nity of the surface water has fallen from
7-19 %00 (Muus 1967) to about 0.35 %o0
in October 1972. The deepest part of the
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Fig. 9. A comparison of the sex- and age-compo-
sition of goldeneye populations at Hjarbaek Fjord
and localities 7, 10 and 11 (see Fig. 1) in August
1972.

Fig. 9. Sammenligning mellem kons- og alders-
forholdet blandt hvinender i august 1972 i
Hjarbzek Fjord og lokaliteterne 7, 10 og 11 (se

fig. 1).
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fiord is about 5 m. deep, but large areas
are very shallow (0-2 m.).

There is very little tall marginal vege-
tation, larger areas of reeds only occurring
in the eastern part of the fiord and at
stream outlets. The fiord bottom is mainly
sand or sand mixed with clay, and the
deeper parts have no bottom vegetation.
The vegetation in the shallow waters
along the western shore is dominated by
Ruppia sp., and Potamogeton pectinatus
grows in the eastern part of the fiord. At
stream outlets there are rich growths of
Elodea canadensis (Jepsen 1970). Larvae
of Chironomidae and Trichoptera and the
mollusc Potamopyrgus jenkinsii dominate
in the lower fauna of the fiord bottom. A
preliminary analysis of the stomach con-
tents of the birds caught in fish traps
showed that these items were among the
preferred food of the goldeneye during
moult (JEPSEN in prep.).

Salt- and brackish-water habitats

The western and central sections of the
Limfjord are almost polyhaline (18-
30 %/00), while localities more distant from
the main currents in the fiord are meso-
haline (5-18 %00), see localities 8 and 10
(Fig. 1). Like Hjarbek Fjord, several other
areas are separated from the main fiord
by dams, and these areas are usually
oligohaline (0.5-5 %00). This is true of
localities 2, 3 and 7, although certain la-
kes in 2 and 3 are almost limnetic in cha-
racter. C

Moulting goldeneye were observed in
West Jutland in 1972 at Nissum- and
Ringkgbing Fjord, and in some years
they have also been observed at Stadil
Fjord. These fiords are brackish, with a
salinity of up to 15 %oo.

During counts from aircraft in previous
years, flocks of goldeneye were observed
in July and August in the Kattegat around
Leeso and along the east coast of Jutland.
It was not possible absolutely to deter-
mine whether flightless birds were pre-
sent in these flocks, but the behaviour of
the birds suggested this was the case
(Jepsen & JoEnsEN 1973).

Fresh-water habitats (Fig. 11 p. 23)
Fresh-water lakes are the smallest moult-
ing areas as regards size, and are mainly
moulting areas for females (Table 3, Fig.
1). The largest number of goldeneye in
wing-feather moult in 1972 were obser-
ved at Madum So (No. 11 in Fig. 1). The
lake is oligotrophic and has an area of
212 ha. The maximum depth is 7 metres,
but large parts of it are considerably
shallower. The lake is one of the most
typical Lobelia lakes in Denmark. Along
the shores, there are occasional growths
of Phragmites communis and Heleocharis
palustris. Up to 2 metres out from the
shore, the vegetation is dominated by
Lobelia, with or without Littorella (Jor-
GENSEN 1948). Madum Sg may be cha-
racterised as one of the few lakes in Den-
mark which closely resembles the breed-
ing habitat preferred by the goldeneye.

Discussion and summary

In recent vyears, the total number of
moulting goldeneye in Denmark has been
at least 12,000~14,000 birds, of which the
majority (9,000 or more) are found in the
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Limfjord. In Denmark, the most impor-
tant moulting area is Hjarbak Fjord, part
of the Limfjord system, where more than
4,000 goldeneye moulted in 1972.



Moult Migration and Moult of Goldeneye in Denmark

The moult migration
Descriptions of the moult migration are
especially based on field observations at
Hjarbzek Fjord. There are no recoveries in
Denmark of flightless ringed goldeneye.
The majority of goldeneye recovered in
Denmark outside the moulting period
were ringed in Sweden and Finland, and
only a few individuals from Norway (ve-
ry few ringed compared to the other
countries mentioned) and the U.S.S.R.
feature in the records.The ringed birds
were predominantly adult females and
progeny of that year captured at the
breeding sites, and no difference has been
discerned as to the direction of migration
of these two groups. Goldeneye ringed in
Central Sweden mainly migrate to Den-
mark, and particularly in the Limfjord
there are many recoveries (NiLsson 1971),
and it is reasonable to assume that the
moulting goldeneye mainly come from
these areas. A sizeable proportion of the
goldeneye from South-west Finland also
migrate to Danish waters (NILssON
1969b). The majority of recoveries from
Denmark occur in the autumn and winter
months, coincident with the shooting
season (October 1-February 29) for div-
ing ducks, and thus do not give direct
information on the moult migration. It is
however probable that some of the birds
recovered in September and October have
completed their wing-feather moult in
Denmark.

The wing-feather moult

The wing-feather moult takes place with-

in the following periods by the different

categories of goldeneye.

1. Juvenile males: late June until late
August, culminating in mid-July.

2. Adult males: early June until mid-
September, culminating before mid-
August.

3. Juvenile females: mid-July until late
September, culminating in mid-Au-
gust.

4, Adult females: early August until
mid-October, culminating in late Au-
gust.

The moulting period of the species thus

covers a period of about 3!/2 months.

Moulting habitats

During the wing-feather moult the birds

are physically handicapped, and the

moulting area must be able to satisfy
certain requirements, and certain physical
features appear to be deciding factors (see

Hiipen 1964 regarding habitat preference

of ducks in summer):

1. The depth of the water: Characteristic
of moulting areas is the presence of
considerable shallow areas of 0-2 m.
depth.

2. Within these depths, there should be
available food items in sufficient
amounts. The reduced manoeuvrability
of the goldeneye during its wing-
feather moult is presumably the reason
for feeding in very shallow waters. At
Hjarbek Fjord goldeneye were ob-
served on several occasions to seek
food by dabbling in 10-20 cm. water,
and this behaviour was never observed
at other times of year.

3. As moulting areas, the goldeneye pre-
fers open waters without tall marginal
vegetation and protected against di-
sturbance and predation. When gol-
deneye are disturbed their evasive re-
sponse is to dive or to move out to
deeper water.

There appears to be a clear difference

between the sex- and age-categories as

regards choice of moulting area. The
moult migration of adult males is directed
towards a few specific localities at which
they arrive in relatively large flocks. In
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contrast, the moult migration of adult fe-
males appears to be more diffuse and to a
larger number of areas, and the migration
is composed of smaller flocks. As for ju-
venile birds, the males congregate at par-
ticular localities during the early summer.
It is presumably those birds which have
spent the winter and spring in Danish

waters which also undergo wing-feather
moult in Denmark. A large number of ju-
venile males however also arrive with the
adult males on their moult migration, but
the majority of these juveniles have al-
ready completed their moult, probably in
other Scandinavian countries and in the
archipelagoes in the Baltic Sea.

Dansk resume

Hvinandens (Bucephala clangula) fzldningstrek og svingfjerfeeldning i Danmark.

1. Det totale antal feeldende hvinender i

Danmark har i de senere &r veret
mindst 12.000~14.000, hvoraf hoved-
parten godt 9.000 ses i Limfjorden
(Jersen & JoenseN 1973). Landets vig-
tigste feldningsbiotop for arten er
Hjarbeek Fjord, en del af Limfjorden,
hvor der i 1972 feeldede omkring 4.000
hvinznder.
Vildtbiologisk Station har siden 1967
foretaget registreringer af fugle i Hjar-
bek Fjord, der er vildtreservat. Un-
dersogelserne har siden 1969 bl. a. om-
fattet studier af hvinandens feeldnings-
trek og svingfjerfeeldning. I 1972 er
der derudover indsamlet oplysninger
fra andre lokaliteter iseer i Jylland (fig.
1), hvor Limfjordsomrédet har veeret
grundigst deekket med to tellinger fra
land i juli og august (fig. 2).

2. Antallet af hvinender i Hjarbak
Fjord fra maj til oktober 1970, 1971
og 1972 ses i tabel 1 og fig. 7. Der har
i alle tre sesoner veret foretaget kans-
og aldersbestemmelse p& en stor del af
bestanden (fig. 5 og 6). Feltobserva-
tionerne er suppleret med et skindma-
teriale fra 101 hvinender der ved
theld er druknet i fiskeredskaber (tabel
2 og fig. 3). Fig. 4 viser vingekende-
tegn hos forskellige kategorier under
svingfjerfeeldningen.
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3. Genmeldinger af hvinender ringmer-
ket i udlandet giver kun sparsomme
oplysninger om feldningstreekket,
idet der ikke foreligger oplysninger om
fugle genmeldt som afsldede. Behand-
lingen af feldningstreekker i denne
sammenheeng er derfor baseret pd ob-
servationer iser i Hjarbeek Fjord (fig.
5).

4. Tidspunktet for hvinandens svingfjer-
feeldning er ikke sammenfaldende for
kens- og alderskategorierne. Fig. 8A
viser den procentiske del af bestanden
i feeldning og fig. 8B viser procentde-
len af fzldende fugle inden for de en-
kelte kategorier.

5. Hvinanden er med hensyn til fedesog-
ning dagaktiv. Under svingfjerfeeld-
ningen sgger fuglene ind pé lavt vand
under fourageringen. I Hjarbaek Fjord
ses 60-70 %/o pa vanddybder under 1,5
meter.

6. 1 fldningsperioden ses kun fa adulte
hanner udenfor Hjarbaek Fjord. Juve-
nile hanner felder mere spredt pa for-
skellige lokaliteter, og en del der an-
kommer til Hjarbek Fjord sammen
med adulte hanner pa feldningstrak,
har allerede overstiet svingfjerfeld-
ningen muligvis udenfor Danmark.
Hunner synes i hej grad at velge
mindre lokaliteter f.eks. ferskvands-
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sper som feldningsbiotop. Fig. 9 viser
en sammenligning i kensforholdet
mellem Hjarbzk Fjord og andre loka-
liteter i august 1972. Tabel 3 beskri-
ver skematisk de lokaliteter hvor der i

1972 blev iagttaget hvinender i feld-
ning og viser samtidig antallet af hvin-
ander fordelt pa ken og alder ved tel-
linger i juli-august.

PestoMe Ha PYCCKOM S3bIKE

Murpanun Ha JTHHLKY H JTAHBKA MaxOBBIX nepbeBrorons (Bucephala clangula) B JManwa

1. Obmee wmcno nuasromEx rorojueit B Jdannu 3a
TOCHEHHrEe TOAB COCTaBIsIO O MEHbIIeH Mepe
12.000-14.000. BonsmuacTBO HX, HEMHOTO GoJee
9.000, Bcrpewarorcsi B Jlmmdmoprme (Jepsen H
Joensen 1973). I'maBHbIM B cTpane OHOTOIIOM
JIMHBKH 3TOro Bupa seasercs Spbex-Puopn,
mpencrasisrommit coboit yyacrox Jlmmbuopna,
BxoTopom B 1972 r. mussinu oxono 4.000 roroneit.

Cranus Hccnenopanus buosnormu duuu ¢
1967 r. IPOU3BOAMIIA PErHCTPALMIO BOJOMIABAKO~
mux nten B SpGex-Ouopne, SBISIIOMEMCS 3a1mo-
BenaukoM mmuu. C 1969 r. mcenemoBaHES Taxxke
BKJIIOYAJIM M3YYEHWEe MUrpanuifi Ha JHMHBKY H
JNHHBKY MaxoBBIX TIepbeB roroii. B 1972 r, xpome
TOro cofGpaHsl CBENGHHS M3 NPYIHX MeCTHOCTeH
IO Tnaunuu (bur. 1), u3 xotopeix paiion Jlmm-
duopna Hauboyee OCHOBATENBHO WCCICHOBAH
ABYMs YYETaMH C CYIIH B HIoJe ¥ asrycre (dur. 2).

2. Yucno roroneit B Spbex-®uoppe ¢ mas 110
okTsA6ps 1970, 1971 u 1972 ropoe oxa3aHo B IIPH-
nocxernd 1 u dur. 7. B TeveHne Bcex TPeX CE30HOB
OPOBOIMIOCE ONPEneNIeHre 0 HOJY H BO3DacTy
3HAYATENLHON YacTH momyisuuu (bur. 5 u 6).
Habmronenust Ha 1oJye IOMOJHEHB! MaTepHaioM
mxypok 101 rorons, morubmmx IpH HECYACTHBIX
cryyasx B pei6osIoBHEIX cHACTAX (Tabut, 2 u dwur. 3).
®ur. 4 noxa3pIBaeT OTIUYHTENBHBIC NPUMETHI
KPBITTbEB PA3HBIX KATEropHil B TeYeHHE Ipolecca
JIHHBKH,

3. Coobmenus O rorojiisx. IDOMEYEHHBIX 3arpa-
HHLIEH, Hal0T TOJIBKO HEMHOIO CBEINEHHMH O MU~

Tpauysax Ha NTHHLKY, TaK KaK HC HMELTCH cBencHu
O OTH2X, HOTePIBIHHX ICPhi.

4, ITepyoas! JIMHBKH MaxXOBBIX IIEPHEB Y TOTOne#
pa3HbIX TIOJIOBBIX H BO3PACTHHRIX KaTeropui He
cosmagaroT. ®Pur. 8 A moxa3pBacT IPOLECHTHYIO
[OJXO JMHAOUIMX NTHIl momyiaumy, a ¢ur. 8B
[OKA3bLIBAET IPOLEHTHYIO OO JIMHSIOMIAX IITHIT
1O OTHEJILHBIM KaTErOPHIM.

5. Ilp: po3LICKe NHINA TOrojib aKTHBEH AHeM. Bo
BPEMS JIMHBKH MAaxXOBBIX IePbeB NTHIBI hypaxu-
PYIOT NPEANOYTHTENHHO HA MEIKOBORHBIX y4acT-
kax. B SpGex-®mopne 60-70°; w3 Hmx BCTpe-
YAFOTCSl HA MECTaX, TOe Iy6rHa BOABI COCTABIAET
meree 1,5 M.

6. B Teyenye nepuoga TAHEKH BHe SIpbex-Puopna
BCTPEYAETCS TOJMBKO HEMHOrO B3DOCIHBIX CAMIOB.
Monopsle caMisl HHAIOT Oosee Bpasdpoc 1o
pasHbIM MECTHOCTSIM, ¥ YacTh UX, IpHIeTaromas
B SpOex-Oropn BMecTe ¢ MHIPDHDPYIOIODMMH Ha
JIMHBKY B3POCIBIMH CaMIIaMH, YXKe 3aKOHYMIA
JIMHBLKY MaXOBBIX HEPhEB, MOXKeT OBITh BHE Jlammm,
CaMku B KauecTBe OHoTONa NI NHHLKYA OYEBHIOHO
NpennoYKTaoT HeOONBIINe BOASHbIE NPOCTpaH-
CTBa, HAIp. HmpecHsle o3epa. ®ur. 9 moxaspiBaer
CcpaBHeHHe COOTHOUIeHMH 110108 B SIpbex-Propae
M B OpyrHX paiiomax B asrycre 1972 r. Tabim 3
CXeMATHYECKH XapaKTepusyeT MECTHOCTH, B
¥OTOpHIX B 1972 r. HaOmrofanvch JIMHAIOLIE IO~
rOJIH, M OHHOBPEMEHHO ITOKA3LIBACT YUCIICHHOCTH
roroneit ¢ pa3buBKOM IO MONly ® BO3pacry IO
yyeTaM B HIOJIe-ABryCTe.
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Fig. 10. A view of the eastern part of Hjarbak Fjord, locality no. 9 in Fig. 1. (Photo:
Fig. 10. Parti fra den ostlige del af Hjarbaek Fjord, lokalitet nr. 9 pd fig. 1. P. Uhd Jepsen)

2 L i
Fig. 11. A view of Madum Sg, locality no. 11 in Fig. 1. (Photo: P. Uhd Jepsen)
Fig. 11. Parti fra Madum Se, lokalitet no. 11 pé fig. 1.
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