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Introduction

This descrip tion  of the m oulting area of Teal 
Anas crecca in the m arshland of Vejlerne, 
N orth-W est Ju tland , D enm ark, is based on 
investigations by the G am e Biology S tation 
and was inspired by the W etland M anage­
m ent Research G roup  of the In ternational 
W aterfowl Research Bureau (IWRB).

As the literatu re  gives extremely scanty 
inform ation on the natu re  of m oulting areas, 
the abiotic and  b io tic conditions in Vejlerne 
at the present tim e cannot be com pared with 
the situation  in o ther m oulting areas for Teal. 
T he Research G roup  therefore will consider 
it useful if the present description will stim u­
late to  further research on m oulting areas 
and  on the ecology of dabbling  ducks during 
the w ingm oult period.

The m arsh land  of Vejlerne (57°04'N, 
09°00'E), which is privately owned, is a 
scientific reserve and Project MAR locality 
(Olney, 1965). It is adm inistered by the 
ow ners in conjunction  with the N atu re  C on­
servation C ouncil (N aturfredningsràdet) of 
D enm ark. The reserve covers an area of 
about 6,000 ha and includes shallow lakes, 
grazing meadows, and reed beds.

These coastal m arshes were form ed from 
shallow  brackish inlets of the Lim fiord d u r­
ing an  unsuccessful a ttem pt of drainage in 
the la tter half of the last century. The reserve 
is now  used for harvesting reeds, cattle graz­
ing, fishing, supervised shooting and for 
scientific investigations. The m arshland is 
m ainly surrounded  by agricultural land, and 
the m oulting a rea  com prises less than  1% of 
the to ta l area o f the reserve.

Data concerning the moulting area

The m oulting a rea  of approxim ately 50 ha 
occurs in the wide part of the south-w estern 
section of Selbjerg Vejle, a  shallow  lake of 
900 ha  (including reed beds (Figures 1, 2)). 
The im m ediately adjacent areas are refuges 
fot pre- and post-m oulting  birds. The to tal 
num ber of m oulting  male Teal in the years 
1966-1971 were 1,000-1,200, 1.000-2,000, 
1,000-1,200, 800-1,000, 400-600, and 200- 
300 respectively. In  addition , there were 
several hundred m oulting m ale M allard  A.

platyrhynchos, Shoveler A. clypeata, and 
W igeon A. penelope.

The area has been by far the m ost im ­
p o rtan t m oulting  area for Teal in the period 
of investigation and  has probably  long been 
used traditionally . In  the o ther lakes of the 
reserve, where several im portan t m oulting 
areas for o ther species of dabbling ducks are 
found, occasionally a sm aller num ber of 
groups of Teal (in all a  m axim um  of 100 
individuals in a year) m oult, as for example 
in the north-w estern  corner of Selbjerg Vejle, 
G lom bak, T öm m erby F iord , Veslös Vejle, 
and H an vejle.

T he m oulting  area in Selbjerg Vejle is 
probably  the  m ost im portan t for Teal in all 
D enm ark. A ccording to  the literature only 
one m oulting area is know n, viz. N akskov 
Indrefiord, Lolland, South-East D enm ark, 
where up to  1,000 birds have been observed 
(Bloch et al., 1972).

O bservations of sm aller flocks of drakes 
(not m oulting) in June-Ju ly  in the eastern 
p art of the country  (Palm , 1950) indicate that 
birds on m oult m igration  pass D enm ark, or 
th a t the country  holds several sm aller m oult­
ing areas. O n  the basis of ringing recoveries 
Wolff (1966) has show n th a t m oulting areas 
m ust exist in  the north-w estern Europe.

In  relation  to  the size o f the breeding 
population  in  Vejlerne (presum ed to  be less 
than  tw enty pairs in the whole reserve), the 
num ber of m oulting  male Teal clearly in­
dicates a m oult m igration in to  the area. The 
males arrive at the m arshland of Vejlerne in 
late June-early  July, and  are found in shallow 
lakes and  along lake shores in  flocks o f 50- 
300. D uring the w ingm oult, flocks of ten to  
tw enty birds are usually seen together, 
whereas post-m oult flocks generally num ber 
several hundred  and  even up to  abou t 1,000 
birds. Im m atu re  birds, and  possibly adult 
females, com e to  the area in the first half of 
August and can be observed together with 
the post-m oult males.

The m oulting  period is mainly from 10 July 
to  10 A ugust. M axim um  num bers o f flightless 
birds occur a round  20 July.
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Figure 1. The moulting area and its surroundings in Selbjerg Vejle. 1, Main canal; 2, canal; 3, ditch; 
4, dyke/dyke by canal; 5, road; 6, reed beds; 7, transect presented in Figure 4; 8, lines of depths; 
9, moulting area.



L. Kortegaard
Figure 2. A view over the moulting area, where patches of reeds alternate (mix) with open water. In 
the background the vast reed beds of several hundreds of metres’ width, which separate the moulting 
area from the neighbouring agricultural land.
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Figure 3. Average monthly values of meteorological observations and other physical factors. 
(DDN = Danish ordnance datum.)
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The environment of the m oulting Teal determ ine the d istribu tion  of the m oulting
ducks (K ortegaard , 1974).

The following are som e of the physical, The tem perature  of the w ater surface 
chemical and biological conditions, which (Figure 3) generally follows th a t of the air.
are assum ed to  be of im portance to  the ducks ' O n  average, the w ater tem perature has been
in their choice of m oulting area. between 16 and 19°C during the m oulting

period, i.e. 2-4°C  under the average m onthly 
tem perature  of the air. W ater tem perature is 

Climatic effects and other physical and im portan t for the developm ent of the p lant
chemical factors  and  anim al life on which the flightless birds

are dependent for nu trition . G avrin  (1970) 
The location  of the m oulting area in the considered th a t w ater tem perature  was the
south-w estern corner of Selbjerg Vejle is factor which determ ined the tim e of m oult-
very m uch due to  prevailing w inds varying ing, whereas H ochbaum  (1955) and Balat
between south-w est and north-w est. A (1970) were of the opin ion th a t the tim e of
flourishing reed-m arsh has developed at this, the w ingm oult of dabbling ducks is deter-
the leeward side of the lake. C onsequently, m ined by the tim e of breeding. In  addition,
m uch m aterial is deposited in these sheltered different age-classes of m ales appear to  have
surroundings. The birds prefer those parts different m oulting times, at least in a M allard
of the reed-beds which are free from wind population  (Boyd, 1961).
and waves. The chloride content of the w ater varies

The w ater level (Figure 3) is generally at between 200 and 500 mg Cl " /litre  during the
its lowest in August and Septem ber, by which year, indicating th a t the w ater is slightly
tim e the sum m er evaporation  has long been brackish (oligohaline, sensu Redeke, 1922).
effective. The w ater level during the m oult- The concentration  of chloride is apparently
ing period is determ ined partly  by precipita- greatest in the sum m er m onths, when the
tion  in the sum m er m onths and  partly  by w ater level is at its lowest (as seen in par-
th a t of the previous year. I t appears th a t the ticular from the 1969 results). A ccording to
w ater level is one of those factors which Schierup (1970), the bo ttom  deposits of the

Table 1. A description of the plant community in the moulting area, south-west corner of Selbjerg 
Vejle. The occurrence of plants was determined by Hult-Sernanders method for analysis 
of the degree of cover.

Typical plant community (ef. Fig. 4)

Phragmites communis 5 5 5 5
Typha latifolia 1 5
Scirpus tabemaemontani 1
Scirpus maritimus 1
Bidens tripartitus 1
Sium latifolia x
Galinum palustre 1
Potamogeton pectinatus (1) (i) (2) (i)
Potamogeton perfoliatus (*)
Myriophyllum spicatum (1) (2) (2) (1) (2)
Lemna minor 1
Calliergonella sp. (x)
Chara aspera (1) (3) (2) (4) (3)
Chara polyacantha (x) (x)
Phragmites stems/m2 >200 - 250 - 150 — 25

* Floating specimens.
x, Indicates that the species are observed.
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Figure 4. The botanical and topographical transect of the moulting area.
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Vejlerne lakes contain  residual salts from 
previous periods of salinity, w hich m ay ex­
plain the chloride values found. The present 
effect of the salt w ater of the Lim fiord is 
presum ed to  be small, but it is possible tha t 
salt w ater m ay seep in from underground.

The w ater in Selbjerg Vejle is slightly pol­
luted from neighbouring agricultural areas 
(grade II, i.e. ß-m esosaprobic, ef. L iebm ann, 
1960-1962).

The botanical and topographical outline

The m oulting area is a ra ther hom ogeneous 
biotope, so, although only one transect was 
investigated it is felt th a t it characterizes the 
environm ent satisfactorily. The transect 
(Figure 4) was m ade in a part of the m oulting 
area in July 1968, in which the greatest 
num ber of flightless Teal were seen during 
the m oulting period. It consisted of quadrats 
20 x 20 m, started  in the dry reed-beds nearest 
land and passing th rough  the belt o f vegeta­
tion  to  som e way out in to  the open water, in 
all a  distance of 260 m. The quadra ts were 
laid in a straight line one after the other, and 
the corners m arked with 2-m w ooden posts.

The species com position of the p lant com ­
m unity of each q uad ra t was determ ined, and 
the occurrence of each species recorded using 
H ult-Sernander’s m ethod for the analysis of 
degree of cover (Sernander, 1900; D u Rietz, 
1921) using a  scale of 0-5. In  the present 
situation  it was only possible to  determ ine 
the occurrence of the standing vegetation in 
this way. The frequency of the subm erged 
vegetation was determ ined by ano ther com ­
parative m ethod, in which the bo ttom  was 
scraped with a rake, and the am oun t of p lant 
m aterial collected was estim ated on a scale 
ofO-4 (num bers in brackets in T able 1). This 
m ethod  was used because of the depth  and 
poor light transm ission of the water. In  add i­
tion, the density of the reeds Phragmites com­
munis was m easured as the num ber of stems 
per square m etre, and the height of the reeds 
(full grown) m easured in each p lan t com ­
m unity ; this is show n in the vertical transect 
of Figure 4.

At the corner of each qu ad ra t and  at one 
o r m ore places w ithin each single p lan t com ­
m unity, the depth  of the w ater and of loose 
detritus (G yttja, decaying organic m atter) 
and  the extent of the roo t- and  rhizome- 
form ations of m ainly Phragmites communis 
(rhizosphaera-layer) were m easured w ith a 
m etre-stick. The w ater depth was taken to 
be the visible zone w ith clear water, and  the 
depth of the detritus was taken  as the depth 
th rough  which the m etre-stick passed before

being stopped by a firm er layer. The 
rhizosphaera-layer was taken  to  be the dis­
tance th rough  which the m etre-stick passed 
before striking a h ard  layer.

In  Figure 4, both  horizon tal and vertical 
transects th rough  the m oulting area are 
given, the sym bols used representing the 
occurrence of the plants. O nly the dom inant 
species have been shown, the com plete 
species list for the transect being given in 
Table 1. The following plan ts were also pre­
sent in the m oulting area: m are’s tail Hip­
puris vulgaris, w ater crow foot Batrachium  
sp., purple loosestrife Lythrum  salicaria, and 
lesser reedm ace Typha angustifolia.

T he occurrence of fungi and  algae (except 
the Characeae) was no t determ ined. O n the 
extensive underw ater rhizom e systems of 
Selbjerg Vejle, the grow ths (especially of 
stonew ort Chara) were am ongst the m ost 
luxuriant in the area. In the inner zone of 
0 -60  m show n in Figure 4, larger aquatic 
p lants are lacking and the w ater is poorly 
oxygenated. In addition , m uch m arsh-gas is 
produced.

Small islands and clum ps of reeds (prob­
ably formed by the stranding of floating 
masses of vegetation (H ürlim ann, 1951)) 
contribu te  very m uch to  the appearance of 
the area as a  system of reeds and shallow 
water. C lum ps and small islands serve as 
refuges and are of great im portance, as dab ­
bling ducks go on to  land to  preen (M cK in­
ney, 1965).

Human activity and the possible effect o f 
predators

The area is alm ost unapproachable  by ter­
restrial m am m als (including man), and 
hum an activity has mainly been lim ited to 
visits in July and early in  August, when 
flightless birds have been ringed by the G am e 
Biology Station.

In the period of investigation 1965-1971 
404 m oulting Teal (practically all males) are 
ringed in Vejlerne, and of this all bu t tw o are 
ringed in the area m entioned here (the results 
of the ringing will be published in another 
paper from G am e Biology Station). This 
involved the following actions, each of 3-5 
hou rs’ du ra tion : two catches in the m iddle 
of July 1965; eleven catches from  7 to  29 July 
1966; eight catches from 6 July to  3 August 
1967; ten  catches from 17 July to  7 August 
1968; six catches from  21 to  31 July 1969; five 
catches from 15 to  28 July 1970; and  six 
catches in the period 8 to  28 July 1971.

There has been a decline in the num ber of 
m oulting birds in the period of investigation.
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W hether this decline reflects the disturbance 
in connection w ith the ringing program m e 
carried out is uncertain. It has been m ain­
tained by several w orkers th a t m oulting dab ­
bling ducks do no t to lerate  m uch hum an 
traffic in the m oulting  areas (H ochbaum , 
1944; Szijj, 1965; Lebret, 1971). The p ro ­
nounced shyness, present am ong ducks just 
before and during the flight-feather m oulting 
and the rem ote location  of the m oulting 
areas (Oring, 1964; K ortegaard , in press) 
m ake this probable.

It is, however, difficult to  estim ate the 
im portance of the d isturbance, since a range 
of factors im portan t to  the hab ita t selection 
of the ducks, and of which disturbance is only 
one of them , are unknow n or incom pletely 
exam ined. Thus the num ber of o ther m oult­
ing dabbling duck species in Vejlerne have 
changed in the period  of investigation both 
in and ou t of the areas, in which catches have 
been made. Previously P aludan  (1965) has 
registered a decline in the num ber of m oulting 
G reylagG oose(4w seranser) after some years 
of catches and  ringing w ithout know n rea­
son^). However, contem porary  w ith dis­
a p p e a ra n c e ^  the geese certain changes took 
place on the terrain. Thus a range of islands 
d isappeared (probably because of raising of 
the w ater level). These had been im portan t 
loafing places for the m oulting geese. In  
addition , a  strong  overgrowing with Phrag­
mites has taken  place on the m eadow s in 
Bygholm Vejle, w hich was the m ost im ­
po rtan t foraging area before and after the 
wingm oult. All these conditions m ay have 
had an influence on the num ber of m oulting 
geese, bu t here again it m ust be pointed  out 
th a t our know ledge of the different factors of 
the hab ita t selection is insufficient.

Fox Vulpes vulpes, o tter Lutra lutra, and 
m ore recently m ink M ustela vison occur in 
the area, bu t it is presum ed tha t the flightless 
birds are only in real danger from m ink (ef. 
O ring, 1963).

O n being disturbed, flightless birds swim 
away in the edge of the reed zone, often in 
the inner zone of 0-60 m (Figure 4). F light­
less Teal are very tim id, and  the possibility 
of avoiding a tten tion  is alm ost certainly im ­
p o rtan t in their h ab ita t selection.

Description o f  the invertebrate fauna

In  June, July, and August, sam ples of the 
invertebrate fauna were collected from such 
areas as the inner zone (0-60 m) and the outer 
zone (60-260 m) (Figure 4). A B irge-Ekm ann 
bottom  grab (Ekm ann, 1911; Birge, 1922) 
and standardized net samples (mesh size

1 mm) were used. The ou ter zone com prised 
a  rich variety of vegetation and m any small 
invertebrates were found, the dom inant 
forms being given in brackets in the list 
below: O ligochaeta (Stylaria), H irudinea, 
C rustacea (Gammarus, O stracoda), Ephe- 
m eroptera  (Clo'èon larvae), .O donata  (Coena- 
grion larvae), H eterop tera  (Corixa), Neu- 
rop tera  (Sialis larvae), T richoptera  (Psyco- 
m yidae larvae and eruciform  larvae), Lepi- 
dop tera  (Nymphula  larvae), Coleoptera, 
D ip tera  (C hironom idae larvae), H ydrach- 
nidae (Hydracarina) and G astropoda 
(Planorbis). In  the inner oxygen-poor zone 
there was a less varied fauna (H irudinea, 
C rustacea, N europtera , T richoptera, C oleop­
tera  and D iptera), and judging from  the 
sam ples, the num ber of anim als was only 
about one-tenth  of tha t o f the ou ter zone. In  
three bo ttom  sam ples from the ou ter zone 
there were 2,500, 3,800, and 150 C hironom id 
larval tubes per m 2 respectively, whereas in 
three sam ples from the inner zone the num ­
bers per square m etre were 450, 720, and 415 
respectively. I t should be pointed  out tha t 
collection of sam ples with a bo ttom -grab  in 
the hab ita t described was rather difficult, 
and this m ay have effected the results 
obtained from  the few sam ples collected.

Flightless Teal were observed several times 
to  be feeding in  the outer zone (Figure 4).

Food items

The food of flightless drakes was no t clearly 
determ ined, as stom achs of eleven birds only 
were collected and  examined. O f these, ten 
contained only small am ounts of food, four 
contained duck down, and all contained 
gravel.

The birds were no t collected im m ediately 
after feeding, no r was the digestive tract 
preserved im m ediately after death. Thus, 
according to  K oersveld (1950), m ost of the 
soft parts will becom e unrecognizable in a 
short space of tim e due to  the action of the 
digestivejuices. Indeed, only the harder parts 
of anim al m aterial were found statoblasts 
ofB ryozoa, ephippia of C ladocera, the m ore 
heavily chitinized parts o f C oleoptera, head 
capsules of C hironom idae and carapaces 
of H ydrachnidae. Animals lacking easily 
visible hard  parts— T richoptera, O ligo­
chaeta (C haetogaster, Stylaria), and Lepi- 
dop tera  (Nymphula), all com m on on aquatic 
plants, were no t observed. The collection of 
stom achs of flightless birds thus presents 
certain problem s.

The m ajority  of the stom achs examined 
contained soft p lan t rem ains, e.g. several



M oulting area o f  T ea l 141

fragm ents of Chara were found, which 
occurred as an interw oven m ass in the 
stom ach contents.

Seeds found included club rush Scirpus 
sp., spiked w aterm il M yriophyllum  spicatum, 
m are’s tail Hippuris vulgaris and a  few speci­
mens of m arsh cinquefoil Comarum palustre 
and  sedge Carex  sp. Flightless Teal, there­
fore, appear to  exist on a mixed diet con­
sisting of invertebrates, seeds, and  fresh plant 
material.

The food of Teal during the m oulting 
period  has only been m entioned by De- 
m ent’ev et al. (1952) who reported  tha t in 
different areas either p lan t or anim al food 
was dom inant in stom achs exam ined. This 
indicates tha t Teal are well able to adap t 
themselves to  available food sources. Lebret 
(1971) has observed flightless Teals taking 
food on tidal mudflats.

A com parison with an im portant moulting  
area o f M allard

This m oulting area for Teal in the sou th­
w estern p art of Sel bj erg Vej Ie is qui te different 
from the m ost im portan t m oulting area for 
M allard, which is on the flooded overgrown 
m eadow s (‘m arshes’) in the northern  p art of 
Bygholm Vejle. H ere the w ater level is gener­
ally lower, and  the open surfaces of water 
cover com paratively lim ited areas. We have 
never observed m oulting Teal in this area.

Conclusion and sum m ary

Some of the features which are typical of the 
m oulting area can be sum m arized briefly as 
the topography, w ater level (20-60 cm), 
shelter from prevailing winds, w ater tem ­
perature  (16-18°C), food (rich p lan t and

anim al life), clum ps and sm all islands as 
refuges, and occasional patches of standing 
vegetation in water, which offer shelter and 
a m eans of escape. These factors are pre­
sum ably im portan t in the hab ita t selection 
by the birds (‘proxim ate factors’, cf. Hildén, 
1965). In  addition , the relationship  to  p re­
dators (including man), social factors, past 
trad ition  (m oulting m igration) and internal 
factors (tim idity and physiological stress) 
apparently  also play a p art in the hab ita t 
selection, but these factors have not been 
investigated.

F rom  the experience gained in this study, 
a description of a  m oulting area of dabbling 
ducks should cover the following points,
(a) L atitude and longitude; coun try ; surface 
area; legal sta tus; num bers and  species of 
duck concerned ; period ofm oulting. (b) M ea­
surem ents of w ater level, air and w ater tem ­
perature, chloride content and o ther w ater 
qualities, (c) D escription of the topography 
and vegetation of the m oulting area, includ­
ing species com position and  relative occur­
rence ofspecies. (d) C ollection of invertebrate 
sam ples from typical p lan t com m unities du r­
ing the m oulting period, (e) Collection of 
duck stom ach contents for com parison with 
points (c) and (d). These should be obtained 
im m ediately after the ducks have fed, and be 
preserved at once in 4% form alin (H arrison, 
1960). (f) D escription of o ther conditions 
which affect the flightless birds o r their 
habitat.

It is hoped th a t th is article will stim ulate 
the investigation of m oulting  areas of Teal 
and o ther dabbling ducks in o ther localities. 
In  this way, a fair im pression can be gained 
of the general and specific requirem ents of 
these birds for their m oulting areas. Such 
know ledge is necessary for th e  conservation 
and m anagem ent o f the m oulting areas of 
duck.
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