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(Anas platyrhynchos L.) overwintering in Finland
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(Department of Agricultural and Forest Zoology, University of Helsinki)

As the mallard (Anas platyrhynchos L.) is an important game species
in Finland, its overwintering has been studied here mainly from the
standpoint of shooting (e.g. Suomus & Seiskarr 1958, Lauti 1958,
PuLLiaiNeN 1962, 1963), although attention has also been paid to the
biology of the species. Rarrasuo (1955, 1958, 1960, to be published)
and TrAINEN (1958) have treated the overwintering of the mallards
primarily as a biological phenomenon.

The author has had an opportunity to study the subject in Varkaus,
a town in East Finland, mainly from 1948 to 1958, and to some extent
from 1959 to 1963 (see PurLLiaINEN 1962, 1963). The following presen-
tation is based on observations made in Varkaus, but an investigation
of the history of the overwintering of mallards in Finland has also been
deemed relevant.

On the history of the mallard’s overwintering in Finland

The whole country

The localities where the mallard was reported as overwintering prior
to 1941 are well known (HyroNEN & HEINT 1941, HyTONEN & HELLE-
maa 1941), but no comprehensive report of overwintering has been
published since that date (see also PuLLiaINEN 1962).
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Fig. 1. The overwintering places of the mallards in Finland before the year 1960, according to
all the sources the author has been able to find (see text). — Orig.

The author has collected data on the overwintering of this species
up to the year 1960, using all the sources available; the results are
illustrated in the map (Fig. 1). The numbers on the map refer to the
reported maximum size of the population overwintering in each locality.

Overwintering of mallards in Finland was reported as long ago as
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Fig. 2. Trends in the overwintering of the mallards in Finland up to the year 1959. — Orig.

1895 from Fagervik manor (GRIPENBERG 1916). Since then, the pheno-
menon has shown a clear periodicity (see Fig. 2). The first marked peak
was reached in the winter of 1915/16, after which the size of the over-
wintering population increased fairly steadily; this trend culminated in
a maximum in the winter of 1937/1938, after a rapid increase of popula-
tion during the preceding years. A very rapid and abrupt decrease
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followed during the years 1939 —42 (see Rartasuo 1955), after which
the numbers began to rise again; the increase has been particularly
marked during the years 1958 —62.

The town of Varkaus

In the autumn of 1936, the first mallards were persuaded to over-
winter in Varkaus by attracting them with tame ducks (HyTo6NEN &
HeLLEMAA 1941). In the first winter, 20 mallards spent the winter in
the town, and the numbers varied between 20 and 30 until 1945, there
being 20 individuals in the winter of 1940/41, for instance. Thereafter
the population tended to grow, having increased to 40 individuals by
the winter of 1949/50. The trends in the size of the overwintering mallard
population in Varkaus until the winter of 1962/63 are shown in Fig. 3.
The winters of 1955/56 and 1958/59 show marked peaks. In the winter
of 1962/63 the numbers (200 specimens) reached close to the overall
maximum, 225 specimens, recorded in the winter of 1958/59.
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Fig. 3. Trends in the overwinlering mallard population in Varkaus during the years 1949 —63.
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The sex ratio of the overwintering population is shown in Table 1.

At the margin of the town of Varkaus, in Kopolanvirta, a group of
about 10 specimens has been overwintering yearly, both sexes being
about similar in numbers.

Table 1. Sex ratio in the overwintering mallard population of Pirtinvirta in the years 1953—63.

Numbers
Winters Females Males
1953/54 45 45
1954/55 65 75
1955/56 80 100
1956/57 40 70
1957/58 86 110
1958/59 100 125
1959/60 65 115
1960/61 60 90
1961/62 75 115
1962/63 85 115

On the winter ecology of the mallards

The area and its natural conditions

The primary requirement for the success of the mallards seems to be
a water area which remains unfrozen throughout the winter, this being
necessary as a normal territory for the birds (see PuLLiAINEN 1963).

Suitable areas of open water are available in fast-flowing rivers and
brooks, in the vicinity of springs, sites where warm water is released
and in mild winters even in field ditches, etc.

The water temperature in the Pirtinvirta at Varkaus is about 4 0°C
in winter. The air temperature is somewhat higher in the immediate
vicinity of the open water than elsewhere in the neighbourhood. On
one occasion in calm weather, for instance, the air temperature was
—2°C in the immediate vicinity of open water and fell abruptly up-
wards and away from the stream, being —9°C in the surroundings
(the average temperature of the coldest month). Fig. 5 illustrates the
monthly average temperature from October to April in the winters of
1960/61 and 1961/62.
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Fig. 4. Map of Varkaus. Explanations: —. —. — average position of ice edge during January
and February; — — — — main breeding area of the mallards; dense hatching, feeding place of
the mallards; sparse hatching, more extensive swimming area; tehdasalue = factory area.

Food

In general, the fall of air temperature causes an increase in the heat
loss of animals. In order to reach equilibrium, homoiothermic animals
must then accelerate their metabolism, which leads to increased energy
consumption (ALLEE et al. 1951, pp. 467 —468). This is very important
for the subsistence of the mallards, which normally migrate away from
Finland for the wintertime. Their food resources are decisively limited
by the freezing of the water in autumn. Unfrozen areas of water are
generally so small that their food resources are only sufficient for a
fraction of the surface-feeding ducks present. The depth of the water in
the unfrozen areas may also present an obstacle to the feeding of the
birds. In some cases it has been observed that the mallards feed on lake
sponges, and the larvae of mosquitoes and other insects (e.g. TIAINEN
1958). Perhaps the largest population which has subsisted for the whole
winter solely on natural food has been recorded at Lauritsala, in South-
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Fig. 5. The mean monthly (October— April) temperatures in Varkaus in the years 1960/61 and
1961/62 (according to the Finnish Meteorological Office).

east Finland (T1aINEN op.cit.); only one out of the 21 overwintering
specimens was lost. The site of overwintering was in an area of unfrozen
water close to a cellulose factory.

As mentioned above, natural food is so difficult to procure in winter
that the mallards must obtain supplementary food, from man for
instance, in order to subsist throughout the winter. Thus the food given
by man is essential to the success of the overwintering mallards. A
mallard consumes 50 to 100 grams of food daily, mostly in the form of
grain as such or different cereal products (LanTi 1958). Green and
vitamin-rich food is also regarded as indispensable to compensate for
the lack of natural food (see also SnivoNeEN 1958).

In Varkaus the mallards have fully adapted themselves to use the
food given by man. At Lauritsala on the other hand, the birds did not
accept the food offered by man (TiaiNnex 1958).

Shelter

In Lohja, South Finland, for instance, a wall 2—3 m high has been
erected as a shelter in the site where the mallards overwinter, as it is
thought to increase the comfort of the birds. It offers shelter from the
wind, at least.
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The author has observed only a slight tendency among the mallards
at Varkaus to seek shelter behind such wind-breaks.

On the overwintering ethology of mallards and ducks
Intraspecific relations

The map (Fig. 4) shows the area mainly occupied for swimming by
the mallards in Pirtinvirta. It is situated in the immediate vicinity of
the feeding place. The mallards have grown used to feeding on food
given by man to such an extent that they hardly attempt to take food
from the bottom, which is their normal mode of feeding, although the
water is so shallow at the river shore that the mallards can reach the
bottom. The appearance of a man on the shore attracts all the mallards
as close to the shore as possible. They have learned that food comes
with man: man is a food signal for them (cf. on gulls, BEraman 1960).
The author made some experiments in order to study this phenomenon:
a man set out towards the opposite shore, about 150 m. away from the
feeding place. Most of the mallards then flew to this shore, although
some of them remained in the principal swimming area. The experi-
ments were repeated in the night, when it is not quite dark because the
lights of the town and reflection from the snow gave some illumination.
Then too, the reactions were similar to those seen in the daytime.

WEIDMANN (1956, 1958), among others, has made thorough investi-
gations on the ethology of the mallard (see also HEinroTH 1910, 1911,
Brock 1914, WormoLDp 1914, TowNsEND 1916, GEYR V. SCHWEPPENBURG
1924, Boase 1934, Lorenz 1941, H6u~ 1947); in Finland, FaBricius
(1951) and Rarrasuo (1958, to be published) have studied this subject.

As Rarrasuo (1958, to be published) has given a detailed account of
the ethology of overwintering mallards in Finland, only some arbitrarily
chosen features of the behaviour of the overwintering mallards in the
Pirtinvirta at Varkaus will be presented here.

One of the commonest and most typical winter activities of the
mallard is bathing (see HEiNrOTH 1910, WEIDMANN 1956, pp. 221 —222).
The bird repeatedly puts its head into the water and throws water on to
its back; the back is shaken by relatively slow wing movements. In the
intervals between ducking its head the bird pecks at the water, sieves it
with its bill, and stretches its neck; a very typical feature is the preening
of the back feathers with the bill, and similarly scratching of the head
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and bill with the foot and bending the head backwards. Almost without
exception (several hundred observations) the bathing ends, after a
variable time, the bird rising from the water (or from the ground),
unfolding its wings and flapping them a few times (see WEIDMANN
1956, p. 217, Fig. 3; see also HEINrROTH 1910). Thereafter it settles down,
bends itself forward and shakes its tail sidewise a few times (see WEID~
MANN op.cit., pp. 216 —217). In addition, the bird shakes its body and
head a bit (see WEIDMANN op.cit., p. 217).

Bathing is started when the bird slides from the shore into the water
or when swimming. This activity may be released by the behaviour of
another mallard (male and female). According to my data, which com-
prised 70 cases of bathing kept under observation from start fo finish
during the period from December to January, the two sexes served
equally often as a bathing signal. Naturally bathing may be started
even in the absence of other bathing mallards. Dishevelment of the
feathers, for instance, seems to be able to release bathing (see also
WEIDMANN 1956), but this seems to be a rarer stimulus than the sight
of another bathing individual.

The author has keenly watched the bathing behaviour of mallards in
winter and found that ducking the head is first done at a low frequency,
but after 5—10 seconds it can be continued in three ways. First, it can
be continued at a low frequency (mean 36 times/min.), the bird swim-
ming along a straight course. Secondly, it can be done within a limited
area along a round course (mean frequency 47 times/min.), during which
the direction of motion may change. Thirdly, there is an intermediary
type, in which the mallard moves partly along a straight line and partly
along a round course (mean 45 times/min.). The frequency varies in the
different stages of the movement in such a way that it is much lower
during the straight course than during the round course stage. Bathing
is performed as often in dense flocks as when the birds are separated
from the other individuals. Bathing of an individual in a dense flock
can stimulate other individuals to bathe. The author has observed that
sometimes a great many individuals start bathing within a short time
(less than 30 seconds) in a very restricted area (about two square metres).
In such cases the birds move along a round course. A bathing male
often approaches a female and begins to bathe around her. If the male
cannot stimulate the female to bathe, he continues his course, whereas
if the female begins to bathe, the male starts to move in a circle and
ducking of the head is greatly accelerated.
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If a disturbance (e.g. too dense a flock) interrupts the bathing, the
bird continues this as soon as an opportunity arises: the interruption
may last for 30 seconds. In certain cases an individual has bathed twice
at less than a minute’s interval, but generally the interval seems to be
much longer. As the individuals were not marked, a more detailed
study of this point was impossible.

Table 2. The frequency of ducking the head among mallards in connexion with bathing af different
times of day in Pirtinvirta.

Frequency Times/60 sec. Number of observations
Time, hours
992 33 Q+33 Qe 33 e+ 33
9.30—-11.00 42,9 40,8 41,8 21 25 46
12.30—14.05 44,9 47,6 46,5 9 13 22
18.00—19.00 41,8 39,7 40,6 5 7 12
Total 43,3 42,6 42,9 35 45 80

The author has recorded the frequency of ducking the head in con-
nexion with bathing at different times of the day in Pirtinvirta. The
results are shown in table 2. The air temperature was —9°C during the
observation period, i.e. about the same as the mean temperature
(—9.5°C) of the coldest month (February) in Varkaus.

The activity seems to reach a peak at about 13—14 h. According
to HeEinroTH (1910), many Anatids bathe for a short period before
noon, intensively between 11 and 14 h and only rarely before sunset,
and my results seem to agree with his observations in the main. It
should be noted that the observations collected in the table were made
during a period when the daytime was at its shortest (December 27 —28,
the sun rising at 9.28 h and setting at 15.15 h).

The author has sometimes seen the mallard make all bathing move-
ments when standing on the edge of the ice. To do so, it must bend
over very deeply (see also WEiDMANN 1956).

In connexion with bathing, the author has seen aggressive behaviour
between individuals, such as pecking at one another’s feathers.

McDougarr (1936), KorTtLanpT (1940) and BAErenDs (1950) call
comfort movements those movements which remove a feeling of dis-
comfort and stimulate metabolism, namely scratching, shaking and
stretching. In the cormorant (Phalacrocorax carbo sinensis) KORTLANDT
(1940) also included bathing and preening among these. WEIDMANN
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(1956), as well as KorrLaNDT (1940) and BaerenDs (1950), regards
scratching, shaking and stretching as comfort movements. According
to WEIDMANN (op.cit.), however, they do not correspond to one instinct
in the mallard, because they occur quite independently of one another
in almost every situation. He deals with preening and bathing separa-
tely, because they do not comply with this. According to him (WEeip-
MANN op.cit, p. 268), comfort movements occur in conflict situations.
As described above, most of the comfort movements are closely associ-
ated with bathing, and I could not distinguish them as clearly separate
movements in Varkaus. It may be that the disorder of the feathers
caused by bathing (ducking the head) stimulates the movements that
follow. It must also be remembered that the overwintering of mallards
in Varkaus occurs in extreme conditions.

After the mallard has climbed onto the ice it at least preens its
feathers, before settling down to rest.

Of the 200 overwintering individuals an average of 40 (20 per cent)
remain on the ice while the others are swimming. In the night, only a
very few individuals feel comfortable on the ice at the feeding place.
Resting on the shore takes place mainly during the daytime.

The shyness of the mallards seems to increase at night, perhaps be-
cause they cannot always exactly identify what is moving on the shore
(cf. feeding p. 52). They are also noisier during the night.

Many winter activities of the mallards are characterized by pro-
nounced features of group behaviour. This applies, for instance, to
taking wing, swimming of the flock and night calls. A notable feature is
the synchronization of some activities; one can, for instance, often
observe a great flock (more than 100 individuals) swimming in the same
direction, upstream, all the birds sieving water with their bills, and with
their necks outstretched. This is a feeding activity which is perhaps
released by very thin sheet of ice in the stream.

WEIDMANN (1956) could not find a peck-order or a leader among
mallards (cf. ScHJELDERUP-EBBE 1924). The author has also not been
able to detect any such order among the overwintering mallards in Var-
kaus. I have not found any differences in strength between healthy
individuals of opposite sexes: the same holds true within both sexes.
Unhealthy and damaged individuals, on the other hand, are regularly
outmanoeuvred at the feeding place. The author has found that a male
does not steal food from his own mate, but a strange male may do so
(see also WeiDMANN 1956).
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Particularly crippled and/or otherwise unhealthy individuals, alth-
ough also healthy ones, regularly visit certain yards where they have
become accustomed to getting food [concerning the same phenomenon
among (healthy) gulls, see GoeTHE 1956, BERGMAN 1960].

Interspecific relations

The following waterfowl species, besides the mallard, have over-
wintered in the Pirtinvirta:

Species Years Numbers/year Sex
Pochard (Aythya ferina) 1954—55 1 Q
Tufted duck (Aythya fuligula) 1954 —63 1—-2 33
Goldeneye (Bucephala clangula) 1961—63 1—4 Q2+ 338
Long-tailed duck (Clangula hyemalis) 1953—63 1 3
Goosander (Mergus merganser) 1958 — 60 1 9

Red-breasted merganser (Mergus
serrator) 1961 —62 1 Q

These species behave rather differently at the overwintering places.

The pochard and the tufted duck feel at home among the mallards,
whereas the goldeneye and the goosander avoid the principal swimming
area of the mallards (see Fig. 4); however, one female goldeneye was
seen to enter this area a few times in the winter of 1962/63. The long-
tailed duck and the red-breasted merganser are intermediary in this
respect: they move within a rather large area, and sometimes enter
the swimming area of the mallards. The long-tailed duck and one of
the tufted ducks had become wing-lamed during migration, obviously
having been shot; they can be recognized by colours. In summer they
also remain close to the wintering place and, being unable to fly, they
have resorted to the available unfrozen water for the wintertime. The
long-tailed duck has already spent 10 winters and the tufted duck 9
winters in Pirtinvirta. The former kept away from the mallards in the
first winters, but has gradually begun to feel more comfortable among
them (see also Karos & Linp 1960).

The pochard, the tufted duck and the long-tailed duck accept food
given by man to some extent, but obviously they largely subsist on
food they catch themselves. The pochard and the tufted duck dive at
the feeding place. The long-tailed duck likes to dive in the deeper parts
of the stream. So do the goldeneye, the goosander and the red-breasted
merganser. ’
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" The overwintering red-breasted merganser (2) clearly showed aggres-
sive behaviour towards the mallards. She drove the mallards away by
pecking at them within a radius of 40—50 cm around her. In such
cases mallards give way and do not defend themselves.

The species differ in ability to compete at the feeding place. As men-
tioned, the red-breasted merganser is superior to the mallard. The
author has seen the tufted duck competing with the mallard, but the
latter invariably wins and the tufted duck withdraws. There are no
observations on the order between the tufted duck and the long-tailed
duck. The female goldeneye which visited the feeding place in the winter
of 1962/63 gave way to the mallards.

The only bird heard to give a call was the long-tailed duck. This call
is most frequently made when people are present.

On the success of the overwintering

According to Rarrasvo (1960), the winter losses of the overwintering
mallard population of Helsinki are normally 5—6 per cent, but may
reach as much as nine per cent in unfavourable climatic conditions
(1959/60).

In Varkaus, the yearly losses have been on average 5 per cent, but
since the population size has exceeded about 180 individuals they have
somewhat increased. Losses also include individuals which must have
been killed by the authorities for humane reasons.

According to TraiNen (1958), the losses among the overwintering
mallards were only five per cent in Lauritsala, although the birds were
not fed by man.

Losses exceeding 50 per cent have been recorded, e.g. in Tampere in
1922/23 (KArkr 1923).

Breeding of the overwintering individuals

It has been pointed out in various investigations that the mallards
tend to breed in the vicinity of the overwintering place (e.g. Kuusisto
1937, Suvomus & SE1skari 1958, Raitasvo 1960, PuLLiaiNEN 1962, 1963).

Even in the thirties, the overwintering mallards still migrated long
distances from the overwintering place to their normal breeding habitat
(Rarrasuo 1960). Rarrasuvo (op.cit.) made his observations mainly in
the city of Helsinki and its surroundings.
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In Varkaus, the overwintering individuals started to breed in the
area of the town in the late ’fifties and do so now almost without excep-
tion. In the factory area (see Fig. 4), they have accepted as nesting
sites old wood heaps, parks, sawdust heaps, etc. Joutenlahti (see Fig. 4)
is a shallow eutrophic bay about 4 hectares in area surrounded by a
marsh with sedge and grass vegetation. It is the closest locality to the
overwintering place which shows some resemblance to the normal
breeding habitat of the mallard. In some years the breeding density
there has exceeded 10 pairs/hectare of ground. The present paper is
mainly concerned with observations on the events in winter, and no
detailed nesting data have been collected, but as the nests are made on
grass hummocks, it is not difficult to find them.

Table 3. Comparison of the nesting behaviour of overwintering individuals and migrants.

Overwintering mallards Migrants

15. V. 1954 10 juv. 31. V. 1955 8 juv.
17. V. 1954 10 juv. 1. VI. 1955 11 eggs
10. V. 1955 10 juv. 20. V. 1956 7 eggs
10. V. 1955 10 eggs 23. V. 1956 6 eggs
19. V. 1955 10 juv.

19. V. 1955 9 eggs

20. 1V, 1960 6 eggs

9. V. 1961 6 juv.

Overwintering birds start nesting earlier than migrants (see table 3).

Table 3 includes only data on nests or young known with certainty to
be of the first brood of the year. The data is scanty but clearly illustrates
the situation.

The soot of the factories and the combustion product of the waste lye
of the cellulose industry thaw the snow about two weeks earlier in the
town than in the surrounding district. Thawing is also accelerated by the
higher (1 —2 degrees) temperature in the town (see also FranssiLa 1961).

Linkora (1962) reports 8.1 eggs as the mean clutch size of the mallard.
I only have data on 11 nests in which egg-laying was completed (first
nesting). The mean size of the clutch in these was 8.4 eggs, which agrees
well with the figure given by LinkorLa (op.cit.).

Egg losses are great, owing to plundering by crows (Corvus corone),
boys, etc. Renewed nesting is common (see also LiNnkoLa 1962).

The success of the broods seems to be directly proportional to the
population (nesting) density in the area of the town. I found that on
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average a female was able to raise two full-grown young in Joutenlahti
in 1962 (cf. p. 58). The losses are largely due to fights between the
females, which are particularly dangerous for the small young. Rats,
cats and loose dogs also constitute threats to their safety. I have seen
crows (Corvus corone) watching the course of mallard broods, but I have
rarely observed losses caused by them. I have also seen the lesser black-
backed gulls (Larus fuscus) and herring gulls (Larus argentatus) attack
swimming or walking broods, but, as far as I have been able to observe,
without success (cf. Koskimies 1957 b, BEraman 1960). Many losses
are due to people feeding the young with grain or grain products which
cause swelling of their stomachs.

The population density is much lower at Huruslahti than at Jouten-
lahti. On the grassy part of the western shore of Huruslahti (see Fig. 4),
for instance, there are only 2—3 pairs/500 m. of shore (cf. e.g. POYHO-
NEN 1962). I have had an opportunity to keep a close watch on the
success of these broods and found that each female has been able to
rear 4—5 full-grown young. The biggest autumn brood seen by me
comprised eight young.

The males move in small flocks from May onwards; the number of
individuals in a flock is generally less than 10. The movements of these
flocks have been watched from the roofs, but the radius of activity has
not been exactly determined.

A distinct gathering of the mallards around the overwintering places
is to be observed in August, particularly after the beginning of the
shooting season outside the town, which opens on the 20th of that month.
This indicates that at least some of the males spend the summer outside
the town. As the lakes in the surroundings begin to freeze the number
of individuals at the wintering place increases rapidly. Experience has
shown that the size of the overwintering population can be somewhat
regulated by postponing the beginning of feeding (see PULLIAINEN
1962, 1963).

No markings have been made which would allow conclusions as to
the replacement of individuals in the overwintering population, but
presumably low nesting success retards it (cf. Rarrasvo 1960).

Discussion

KaLerLa (1952) has suggested that the warm period which reached
its climax in the thirties and which is still partly continuing, has pro-
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moted the overwintering of the mallards in Finland, although feeding
by man has played an important réle, too.

There are three marked peaks in the history of the overwintering of
this species (1916, 1938, 1958 —62), which seem to coincide with the
warm periods of this century (see KerANEN 1952). On the other hand,
the overwintering populations suffered a catastrophe in the very cold
winters of the early ’forties (see Fig. 6). Possibly failure to feed the
birds and effective hunting, which caused severe reduction in the mal-
lard population during the war, contributed to this crash.

An area remaining unfrozen through the winter and sufficient and
varied food must be regarded as the two basic requirements for the
succesful overwintering of the mallard. Man can artificially assist the
overwintering of the mallards in both respects, by maintaining an
area of open water and by seeing that the birds are fed. In the latter
respect, man has played an important réle in assisting the mallards’
overwintering.
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Fig. 6. The warming-up of the climate reached its climax in the 1930’s. Dots show the minimum
temperature recorded during each of the winter months in Tampere by the Finnish Meteorological
Office. The records have been most abundant since the winter of 1939/40 (SIIVONEN 1958).

The map (Fig. 1) clearly shows how closely the overwintering of the
mallard is dependent on the possibilities offered by civilization. The
three biggest cities of the country, Helsinki, Tampere and Turku, have
quartered the biggest overwintering populations. Other large popula-
tions have also spent the winter in cities and towns. Care and feeding
by man have been important in this respect. It is notable, however,
that overwintering has also been possible without direct help from man.
The success of such overwintering is dependent on the natural food
resources available, which regularly put a low limit on the size of such
populations.

The site attachment of the mallards has greatly contributed to their
urbanization (see e.g. Raitasvo 1955, Koskimies 1956, Suomus &
Seiskar1 1958). Having once overwintered at a certain place, they
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repeatedly return to the same spot for the winter if circumstances
permit (partly with the aid of man), and tend to breed in its neigh-
bourhood. As these overwintering places are often situated in a built-up
area, the mallards consequently have gradually begun to breed near
urban centres, wherever possible: in parks and larger industrial areas
where they have enough room, etc. Learned habitat selection seems to
have been an important factor in this process (see also PEITZMEIER
1942, 1949). Mallard young born in population centres have perhaps
been imprinted to this habitat (cf. PaLmcrEN 1938, Duranco 1947,
Perrzmeier 1949, Beroman 1952, Koskimies 1957 a, HiLpen 1958)
and choose such places for breeding. This acquired character has thus
been transferred from generation to generation. On the other hand,
locally occurring high mortality among the young has retarded the
trend. The rapid (10—15 years) development of such a preference for a
new type of habitat is hard to explain by natural selection.

The nesting of the mallards in the vicinity of the overwintering place
has certainly also been stimulated by a climatic factor, namely that
the snow thaws earlier in population centres than in their surroundings.
Nesting can thus be started earlier than in the surroundings (see p. 58).
This has been of particular significance in the interior of the country,
but obviously it has little effect in the southern coastal zone.

The adaptation of the mallards to civilization has had harmful effects
both on the birds themselves and on man (see also Koskimies 1962).
The overwintering individuals have lost their normal shyness towards
man almost completely. Nesting in population centres has ied, locally
at least, to high nesting losses, particularly in the first days after hatch-
ing (cf. e.g. the velvet scoter, Melanitta fusca, in the outer archipelago,
KoskimiEs 1955, 1957 b).

The overwintering mallard populations are clearly male-dominated,
although this did not become apparent until the middle of the fifties
in Varkaus. Mortality is presumably higher among the females that lay
eggs, incubate them and take care of the young than among the males,
which move within a larger area. Particularly the cats, dogs, etc., of
the towns should be borne in mind in this connexion. According to
Linkora (1960, 1961), the normal sex ratio of mallards is 1: 1. The
excess of males among the overwintering mallards may signify that the
females show a greater tendency to migrate (LinkorLa 1960; cf.
ALBreEcHT 1962). I think that both these factors may contribute to the
male dominance of the overwintering mallard populations. In the foreign
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literature I have found the following records on the male-dominance
of the mallard: 130 33/100 @9 (FrieLiNG 1934), 92—150 33/100 @9
(Homes 1942), 106 —114 33/100 2 (EvGENRAaAM 1957), 108 —144 33
/100 29 (NiLsson 1962).

The overwintering of the mallards from the standpoints of shooting
and nature conservation is dealt with in other papers (PULLIAINEN
1962, 1963).

Summary

The paper deals with the overwintering of mallards and other ducks
in Finland, especially on the basis of observations made in Varkaus,
mainly in the period 1948 —58 but to some extent also in the years
1959—63.

The history of the mallards’ overwintering in Finland exhibits three
marked peaks (1916, 1938, 1958 —62) and one crash (the early ’forties).
The warm period has promoted overwintering, and the decrease of the
early 'forties was at least partly due to cold winters, lack of feeding
by man and effective shooting.

The overwintering populations are usually male-dominated (e.g. in
Varkaus in 1954 —63).

The basic requirements for the overwintering of this species are a
water area remaining unfrozen throughout the winter and sufficient
and varied food. Man’s aid is essential for the success of the overwinter-
ing. Shelter is of little significance in comparison with the other factors.

The mallards are dependent on food given by man in Varkaus. Man
is a food signal for them. The mallards watch the events on the river
shore even at night if the illumination allows.

The wintertime bathing behaviour of the mallard is described and
the association between bathing behaviour and comfort movements is
discussed. Bathing activity seems to be at its liveliest at about 13—14 h.

The birds take rests on the shore, mainly in the daytime.

Flocking becomes pronounced in the winter.

No peck-order or leader system was detected. Unhealthy and dama-
ged individuals are inferior in the competition for food. Crippled and
unhealthy birds, in particular, but also healthy ones, visit certain yards
for food observing a certain time-table.

Interspecific relationships in the overwintering place are described.
A red-breasted merganser (¢) showed aggressive behaviour towards
the mallards.
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In Varkaus the losses among the overwintering populations are
about 5 per cent.

Because the overwintering individuals show site attachment, they
tend to breed in the vicinity of the overwintering place, which often
leads to high breeding density. Learning as a new habitat selection
pattern seems to have contributed greatly to the rapid changeover to
breeding in a new type of habitat. In the interior of the country this
has also been furthered by the rapid thawing of the snow in the popula-
tion centres as compared with the surroundings.

The clutch sizes of overwintering individuals and migrants do not
differ.

Nesting losses are heavy and the mortality of the young in excessi-
vely dense populations high, owing to the shortcomings of the abnormal
environment.
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Selostus: Talvehtivien sinisorsien (A4nas platyrhynchos) historiasta,
ekologiasta ja etologiasta Suomessa.

Kiisilld olevassa kirjoituksessa kisitelldédn sinisorsien talvehtimista Suomessa erikoisesti
Varkaudessa, Itd-Suomessa, tehtyjen havaintojen perusteella, joita kirjoittajalla on pasasiassa
vv. 1948 —58 ja jossain méarin vv. 1959 —63.

Sorsien talvehtimisen historiassa Suomessa on voitu havaita kolme selvdd huippua (1916,
1938 ja 1958 —62) ja yksi voimakas lasku (1940-luvun alku). Ilmaston yleinen limpeneminen,
joka saavutti huippunsa 1930-luvulla, vaikutti kehitykseen positiivisesti. 1940-luvun alun
romahdukseen vaikuttivat pakkastalvet ja liséiksi ruokinnan positiivisen vaikutuksen lakkaa-
minen ja sorsien tehokkaan pyynnin vaikutus kantoihin.

Talvehtivat sorsakannat niyttdvit olevan yleensd koirasvaltaisia (esim. Varkaudessa
vv. 1954 —63).

Sorsien talvehtimisen perusedellytyksind voidaan pitidid sulana pysyviid vesialuetta ja riit-
tiviid, monipuolista ravintoa. Ihmisen toimenpiteilldi on ratkaiseva vaikutus talvehtimisen
onnistumiseen. Suojan merkitys edellé esitettyjen tekijoiden rinnalla on vihiinen.

Sorsat ovat Varkaudessa tdysin riippuvaisia ihmisen antamasta ravinnosta. IThmisen saapu-
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minen ruokintapaikalle on sorsille »ruokasignaali». Myos yolld sorsat valaistuksesta riippuen
seuraavat tapahtumia joen rannoilla ja kiyttdytyvit sen mukaan.

Kirjoituksessa kuvataan sorsien talvista kylpemiskdyttiytymistd ja pohditaan kylpemis-
liikkeiden liittymistd »comfort movements»-litkkeisiin. Sorsien kylpemisaktiivisuus (analysoi-
tuna pédin sukellus frekvenssilld) niyttdd olevan suurinta keskipdivialla.

Rannalla tapahtuva lepidminen tapahtuu pédasiallisesti paivilla.

Sorsien laumakéyttaytymispiirteet korostuvat talvella.

Mitiin »peck-order» tai »leader» systeemid ei ole voitu havaita. Sairaat ja vieoittuneet yksilot
héviidvit terveille yksiloille taisteltaessa ruoasta. Erikoisesti raajarikkojen ja sairaiden yksi-
16iden, mutta myos terveiden, on havaittu kdyvin tietyn aikataulun mukaan ruokailemassa
pihoilla.

Kirjoituksessa kuvataan lajien vilisid suhteita talvehtimispaikalla. Tukkakoskelo suhtautui
aggressiivisesti sinisorsiin.

Talviset tappiot talvehtivissa kannoissa ovat esim. Varkaudessa n. 5 %.

Talvehtineet yksilot paikkauskollisina hakeutuvat pesiméén talvehtimispaikan lidheisyy-
teen, jolloin saattaa muodostua erittdin suuri pesimistiheys. Pesimispaikoiksi kelpaavat jopa
jiatepuukasat. Oppimisen kautta tapahtuvalla biotoopin valinnalla lienee ollut suuri merkitys
timin uudentyyppisissd biotoopeissa tapahtuvan pesimisen nopeassa yleistymisessid., Sisd-
Suomessa sitd on edistdnyt keviilld asutuskeskuksissa aikainen lumen sulaminen suhteessa
ympéristoon.

Munamaéiirissd ei ole havaittu eroa muuttaneilla ja talvehtineilla sorsilla.

Pesien tuhoutuminen on suurta ja ylitiheissé populaatioissa poikaskuolleisuus on suuri,
miki johtuu epdnormaaliin poikasympaéristéon liittyvistéd haitoista.

Beobachtungen zu den Invasionen des Jahres 1962 von
Dendrocopus major (L.) und Loxia curvirostra L.

HANS SCHILDMACHER

(Aus der Vogelwarte Hiddensee)

Der Sommer und Herbst des Jahres 1962 brachte zwei ungewohnlich
starke Invasionen des Grossen Buntspechtes, Dendrocopus major (L.)
und des Fichtenkreuzschnabels, Loxia curvirosira L., die sich unter
anderem auch auf Hiddensee in auffilliger Weise bemerkbar machten.
Da sie auch in Finnland das gewohnliche Maass iiberschritten, soll hier
dariiber berichtet werden. Erginzende Daten aus dem Binnenlande
stellten freundlicherweise zur Verfiigung Herr H. Weher (Biologische
Station Serrahn), Herr G. Stahlbaum, Neuruppin und Herr Teubert,
Riesa —Groba.



