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The Wild Swans at Coole

The trees are in their autumn beauty,
The woodland paths are dry,

Under the October twilight the water
Mirrors a still sky;

Upon the brimming water among the stones
Are nine-and-fifty swans.

The nineteenth autumn has come upon me
Since I first made my count;

I saw, before I had well finished,
All suddenly mount

And scatter wheeling in great broken rings
Upon their clamorous wings.

I have looked upon those brilliant creatures,
And now my heart 1is sore.

All's changed since I, hearing at twilight,
The first time on this shore,

The bell-beat of-their wings above my head,
Trod with a lighter tread.

Unwearied still, lover by lover,

They paddle in the cold

Companionable streams or climb the air;
Their hearts have not grown old;

Passion or conquest, wander where they will,
Attend upon them still.

‘But now they drift on the still water,

Mysterious, beautiful;
Among what rushes will they build,

By what lake's edge or pool
Delight men's eyes when I awake some day

To find they have flown away?

W.B. Yeats
1865-1939
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Abstract

The behaviour and ecology of Whooper Swans (Cygnus cygnus) were
studied on the wintering grounds in Scotland and the summering grounds
in Iceland, with a view to extending our general knowledge of the

biology of this little studied species.

Comparisons are drawn between feeding behaviour shown in terrestrial,

freshwater and marine habitats. In Central Scotland Whooper Swans were
found to feed mainly on agricultural land and to actively select stubble
fields, where they fed on waste grain, from their arrival in autumn until

mid-winter. They then changed to feeding on grass from mid-winter until

their departure in the spring. They were found to have adopted an
activity pattern similar to that of geese, i.e. they were diurnal and
flew each morning and evening between a roost-site and a feeding site.
The daily activity cycle of feeding varies between habitats, but the

differences are not fully explained by functional requirements.

The factors affecting the timing of morning and evening flights are
discussed. The length of tﬁe feeding day increased with daylength and
the level of feeding per hour increased so that more fime was spent
feeding in the spring than at any time during the winter. Although
Whooper Swans were found to compensate to some extent for the shortness
of winter days by departing to the roost later relative to sunset, it
1s suggested that it is in the spring when their energetic requirements
are highest; they need to store enough energy for migration and

breeding and/or moult.

The percentage of birds head-up was found to de¢line curvi-linearly

with increasing flock size while the percentage feeding increased.



Since there was no apparent relationship between peck rate and flock
size, birds in larger flocks gain from increased food intake. A
seasonal change in flock size was noted in Central Scotland with larger
flocks occurring more frequently between autumn arrival and mid-winter
than fFom'mid-winter to spring departure. Although other factors may
be involved as well, it is suggested that the advantages of flocking

to Whooper Swans may vary depending on whether the food is patchily

distributed (waste grain), or relatively uniformly distributed (grass).

Differences in the amouut of time allocated to feeding and
vigilance were analyzed according to age and breeding status, and

seasonal changes are discussed.

The breeding success of the Whooper Swan, measured using the
percentage of cygnets and the mean brood size, was found to vary greatly
from year to year. Measurements of mean brood size in Iceland during
summer were found to correspond well with those in Scotland the follow-
ing winter. A particularly poor breeding season in 1979, a year with
a very late spring, was noted both in Iceland and on the wintering

grounds in Scotland.

Whooper Swans are monogamous and territorial. The female does
most of the nest building and all of the incubation, while the male
remains on the territory, usually either vigilant or feeding. The
range of behaviours exhibited by males and females during the incubation
and fledging are described and the time allocated to them 13 analyzed.
Displays between adjacent territory holders are described for the first
time. These displays were found to be commoner during the fledging

period than during incubation. Females were also observed to take part

in defence against intruders and it is suggested that an important role



of the Whooper Swan's territory is to provide a safe feeding area for

the family after hatching.

Behavioural co-operation between mates helped to maintain a high
degree of protection for the nest and cygnets. Cygnets maintained
closer proximity to each other than to their parents and tended to
agssociate with a single parent; usually the female. As cygnets aged,
distances between them and from them to their parents increased and

their parents spent more time feeding and less time vigilant.

The behaviour of non-breeding birds is also described and it is

suggested that non-breeders tend to moult in a separate flock from

failed breedefs. Moult and migration are also discussed in order to

provide as full a picture as‘possible of the Whooper Swan's year.



CHAPTER ONE: INTRODUCTION

The Whooper Swanﬂ(gxggggugzgggg) is one of seven species of swans in
the genera ngnu; and Coscoroba, found in North and South America,
Eurasia and Australasia. The taxonomy of swans is still controversial,
although the northern swans have generally been considered four distinct
species (see Boyd 1972). Delacour andiMayr (1945) considered them to be
two polytypic species while Johnsgard (1974), on the other hand, took
the more radical view that they were a single polytypic species. 1
| follow Wetmore and Parkes (in Palmen and Palmer (1976) in considering that
the Whooper and Trumpéter Swans (Cygnus buccinator) are not conspecific.
The Whooper Swan is monotypic and ranges widely from Iceland and Fenno-
scandia, across arctic Russia to Kamchatka, Koryakskiy Khrebet and the
Aleutian Islands. It breeds generally in the boreal zone, its range
being‘virtually contiguous with its more northerly, tundra-breeding

relative, the Bewick's Swan (Cygnus columbianus bewickii).

The Whooper Swan winters in Britain, West Europe (espegially in the
Baltic) east to the Black and Casplan seas and in Korea, Japan and
eastern China. The size of the population breeding in Iceland and

wintering in Britain is about 6700 (Brazil and Kirk in prep.), that
wintering in north-west Europe is about 14000, those of the Black and
Caspian sea regions total about 25000 (Ogilvie 1972; Atkinson-Willes in
press) and in Japan there are on average 13000. In Korea there are
2000-3000 swans roughly 60% of which are Whooper Swans (Won in press).

The numbers using large areas of the species range are not known, (for

example eastern China) but the total world population is not less than

60000 and 1s probably between that figure and 100000.



In spite of its wide distribution, its conspicuousness and beauty
and its appearance in the folk-lore and mythology of many regions, the
species has been remarkably little studied. Very little has been
published on the species other than brief descriptive accounts, the
most widely known of which probably being those of Ve;ables and Venables
(1950) and Airey (1955), on the Whooper Swans of Shetland and the Lake
District respectively. The paperby Boyd and Eltringham (1962) on the
status and distribution of the Whooper Swan in the British Isles could
perhaps be regarded as a turning point in our developing knowledge of

the species, since for the first time information on the population size,

distribution and composition were collated.

The first detailed field studies of the species were those by
Hewson (1964, 1973) and Henty (1977). The former concerned mainly with
flock composition and the latter with diurnal movements. Apart from
these few papers on the species in its winter haunts, there are three
very important papers by Haapanen, Helminen and Suomalainen (1973a, b,

1977), which present the results of the only préviousmajor study of the
species and provide almost all that is currently known of the species on
its breeding grounds. The last of these three papers discusses the
summer behaviour of wild breeding birds from incubation through to
fledging and as the only paper on these topics in this species, it alone
forms the background to the work done on breeding biology and behaviour

during this study.

The few previous papers on the Whooper Swan had left vast areas of the

species' ecology and behaviour unstudied, for example none had covered
migration or moult. Very little was known about daily or seasonal

movements, feeding ecology or flocking and less still was known of the



increased use of égricultural land on feeding behaviour. No datawere
available on the ecology of non-breeding birds and very little

information was available from the Icelandic population.

Prior to the period of this study, Whooper Swans in the Stirling
area had shown an interesting pattern of movement, several small flocks

utilizing several fields during a single day. 1Initially this study was
planned as a detailed examination of this situation and of the factors

affecting habitat selection.

Preliminary observations soon revealed, however, that for reasons

unknown, the pattern of usage of the area by Whooper Swans had changed
to a more regular system with a single flock in the area utilizing a

single field often for several days, thus virtually eliminating the

phenomenon to be studied.

Preliminary reading revealed that the species was poorly known,

thus the focus of the study was shifted and broadened to provide a wider
description of the behaviour and ecology of the species. The breadth

of the project was again increased when visits to the breeding grounds

in Iceland were made possible in 1978, 1979 and 1980 and further by the
opportunity to visit Japan in 1980. Increasing the breadth of the study
inevitably reduced its depth, although a general theme of interest in
feeding behaviour and ecology runs most central to the thesis. Extra
studies such as that of geographical variation in bill patterns (Brazil

in press) and morphology, and of migration and movements (Brazil

.unpublished) have been retained separét:ely.

In view of the initial change in direction of this study, a primarily



descriptive approach:-has been taken to the annual cycle of events in the
Whooper Swans year, from winter in-Britain, to migration, breeding.and
nmoulting in Iceland in order to extend as much as possible our under-
standing of the species as a whole. It remains for more detailed studies

to be made of specific aspects of Ehe4biology of the Whooper Swan

This broad approach has a different focus of interest from much of
the more recent work in behavioural-ecology, especially that on waterfowl
where, for example, fine details of social behaviour (e.g. Scott, D.K.

1980 a,b,c,d) and feeding ecology (see Owen 1980) are typically being

studied. Such detailed studies, however, are obviously only possible

because of the wider knowledge of the species in question. It is hoped

that this short study will at least provide the general background for

future interest and study of the Whooper Swan:: -

The aims of this study were to examine:

1) daily and seasonal movements and the factors affecting habitat

selection (extending‘thework of Henty (1977).

2) feeding ecology and behaviour.

3) how the species' behaviour may have changed in association with its
increased usage of agricultural land.

4) the composition of winter flocks as a means of assessing annual
variation in reproductive success (see also Boyd and Eltringham 1962;
Hewson 1964).

5) the general breeding biology and behaviour of the species in Iceland
(see Haapanen et al 1973a,b, 1977).

6) to extend the work done in Finland (Haapanen et al) by studying the

behaviour of non-breeding birds for comparison with breeders and by

looking in much greater detail at aspects of the behaviour of both



parents and cygnets.

7) details of the primary moult using captive birds and birds caught

for ringing.

This study has relied on an observational rather than an

experimental approach and since, unfortunately, marked individuals were

not available until the very end of this study, has dealt with 'average',

.rather than known individuals. As with other studies in behavioural-
ecology, the dominant concern has been with behaviour as an ecological

factor affecting the distribution and/or abundance of individuals (see

Krebs 1972), for example habitat selection, the sharing of time amongst

or
different behaviours, group{flock composition and dynamics, territoriality
and parental care and with the interactive effect between such factors and

environmental factors such as habitat availability and climate.



CHAPTER TWO+- HABITAT USE

2.1 Introduction

The aim of this chapter is to provide information on the study area,

on the availability of suitable habitat and the use of that habitat by
Whooper Swans. Since this study is primarily concerned with terrestrial-

ly feeding swans, the history of the development of this habit and its
effects on the behaviour of the swans are discussed. The movement of
swans around the study area is outlined and discussed with reference to

the changes which have occurred since the study by Henty (1977).

2.2 Description of the Scottfgh Study Areas

Previous data collecped by Henty (1977) and my own initial obser-
vations indicated that a ¥e1ative1y small study area, at no great
distance from the University of Stirling, could be watched profitably
and conveniently. The minimum requirement was that the area(s) chosen

should enclose both foraging and roosting sites used for much of the

winter.

Two study areas were chosen, one to the east (circa 60 kmz) and one
to the west (circa 25'km2) of Stirling (see~Fig.t2.1). Both were
situated in flat farmland with a mixture of arable and ley fields. The
area to the east of Stirling is traversed by the tidal river Forth and
the area to the west by its two tributaries, the rivers Forth and Teith.
Busy roads connect small towns and there are, associated with these,

many power lines and telephone wires. There is also much fishing and

shooting centred on the rivers. Agricultufe depends mainly on winter

wheat, barley and sheep. Other cereals, root crops and livestock are

much less common.
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The area to the east of Stirling lies between the 491 to the north

and the A905 to the south and extends to Abbey Craig in the west and
Alva and Alloa in the east., lhe area to the west of Stirling lies

between the A84 and the AB811, as far west as the B8075 and extends to
Stirling in the east,

X >

=
R~

X

£
8
o

A
"I X
l *

AS07

e
=~
)

"
S
N
<

B.Tejth
- Roosting sites

AB11
W
* :

A84

Map of the study areas east and west of Stirling

Fig. 2.1



2.3 Habitat Availability

A habitat survey was made of the two study areas in winter 1978-79
using a road transect method. The roads forming the perimeter of each
area were used as the transects and were recorded in October and December

odfocent Eo
1978 and January and April 1979. The field types/ Dboth sides of the

road were recorded every 0.16 km. It was assumed that the transect
samples were representative of the study areas, and they were not
obviously inconsistent with general impressions. The aim was to examine
the availability to Whooper Swans of two main habitats: stubble and
grass. Thus only crude distinctions were made between crop types. The
frequencies of plough, 'root' crops, stubbles, grass and hay were
recorded (see table 2.1). Fields of undersown stubble were classified
as stubble if their genergl appearance was brown and if grass covered
only a small proportion of the surface; they were classified as grass
1f their general appearance was green and if a large proportion of the
sur face area was comprised of grass. Hay includes only uncut crops;

cut hay was classified with grass.

Each year ploughing reduced the availability of stubbles as winter
proceeded, Ploughing occurred later in the cold winter of 1978-79
than in 1979-80. While the availability of grass decreased only
slightly between October and April, stubble decreased in both areas by

over 30%. There was, however, always more stubble available to the

west of Stirling than to the east.




Table 2.1

W e

The proportions of samples of three crop types

within the study areas during winter 1978=1979,

Grass
Stubble

Hay

n= 98

Grass
Stubble
Hay

Ne= 213

Eagstern Area

October December
45.9% 45.9%
15.3% 10.2%

7.1% 7.1%

Western Area

October December
42 .2% 43 . 6%
24 .3% 20.2%
14 .7% 14.77%

January

Snow cover

it

January

Snow cover

Jra— .
b e

April
39 .8%
4 .0%

7.1%

April
39 .4%
10.1%

9.2%



2.4 Habitat Selection

The swans did not use cop types in the study area in proportion to
their availability. From October until December over 40% of both areas
was grass, whereas stubble at its maximum in October only contributed
24 .3% of the western area and 15.37% of the eastern area (table 2.1).

The swans, however, used predominantly stubble fields until January or

February, then used grass fields.

In 1977-78, 'autumn' use of stubble overlapped with 'spring' use of
grass in January and February. There were, however, 151.5 bird days
(b.d.) on stubble in January and 65 b.d. on grass. 1In February the

situation was reversed, with 71 b.d. recorded from grass and only 31 b.d.

from stubble., Birds were not recor&ed on stubble after February (table
2.2). 1In 1978-79, use of stubble and grass overlapped in December and
February. 1In December, 284 b.d. were recorded from stubble and 317 b.d.
from grass. No birds were recorded on grass in January 1979, but in
February 412.5 b.d. were recorded from grass and-only 69mb.d. from stubble.
Again, no birds were recorded on stubble after February. 1In 1979-80,

no overlap in use occurred at all. Birds last used stubble in December

and first used grass in January.

The availability of grass declines only slightly during the winter
as ploughing occurs (table 2.1). New grass, such as winter wheat and
the early spring growth of leys is of greater nutritional value than old
grass, which becomes less palatable as it gets longer (Ogilvie 1978).

In aut;mn,grass is presumably a poorer food source than grain, which is

were fewer areas providing
higher in carbohydrates. Later in the winter there - /( grain

for food than grass, which begins to increase in protein content as the

growing season recommences, 'Root' crops were not common in the study
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area and the use of them by swans was rare and confined to potatoes. 1In
other areas of Scotland, and in the Fens, potatoes are an lmportant food

(Kear 1963)..

For part of winter 1977-1978 an area of the eastern study area
close to the river Forth was flooded. The area was visited by swans in

November 1977, but in January and February it was used consistent1§ as a
feeding ground. In February, more bird days were spent there than at

either stubble or grass (table 2.2).

My observations showed that in Central Scotland Whooper Swans fed on
waste grain in stubble fields from late October until late January or
early February, wﬁen they switched to feeding on grass. There gseemed to
be a number of possible reasons for this: decreasing seed densities,
loss of stubble area, and renewed growth of grasses. The situation,
however, was more complex than this, since for the most part, when the
swans were feeding from stubble fields they used the area east of Stirling

and roosted on the tidal Forth near Manor Neuk, whereas when they changed

to foraging on grass, they moved to the area west of Stirling and roosted

on the Forth near Kildean (Fig. 2.1). The reasons for this move are not
known. A similar preference for stubbles in the autumn and grass in the

spring has been observed in Aberdeenshire and the Dumfries area (J. Kirk

pers. comm.),

Feare et al (1974) found that in stubble fields used by Rooks

(Corvus frugilegus), grain density declined rapidly from September until

November and thereafter more slowly until March. This is likely to be a

general pattern for stubble fields since grain is used by many species as

winter food. Murton (1965) found that as stubble fields became exhausted
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. between November and early January Wood Pigeons (Columba palumbas) moved

to Clovers (Trifolium sp.) and Sprouts (Brassica sp.). Although stubble
fields are available for use by swans throughout the whole winter, the
grain density is likely to fall too low for swans to feed satisfactorily,

hence the switch to grass.

2.5 The historical development of field feeding and its influence
on behaviour

Field-feeding by Whooper Swans and other northern swans is a recent

phenomenon, and since the majority of observations discussed in Chapters

Three, Four and Five were of swans feeding on land, this section is
included here to provide the necessary background. Traditionally swans
spend the winter on open fresh-water, marshes or shallow tidal areas.
They have apparently only begun to feed on agricultural land in Britain
since the hard winters of the 1940's (Owen and Kear 1972)..  The first
report of this behaviour appears to be that of Anderson (1944) who saw
Whooper Swans in Scotland feeding on grass fields up to three miles from

the nearest loch, after flooding had subsided. Floyd (1946), on the

other hand, noted that Whooper Swans were never seen at any distance from

water although he had seen up to twenty-five Bewick's Swans grazing on

| stubble fTelds after the harvest.

Whooper Swans have only flown to fields specifically to feed .on

potatoes since the 1930's and 1940's and, as with the Mallard (Anas

platyrhynchos), Pink-footed (Anser.brachyrhynchus) and Greylag Geese

(Anser anser) which began the habit earlier, it was probably due entirely

to changes in farming practices (Kear 1963; Pilcher and Kear 1966). Use

of stubble and grass may have developed from.fiights to potato fields,

from the use of flooded stubbles ar pastures, or as a response to severe
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conditions; insouthern Sweden, for example, Whooper Swans regularly feed
on croplands during cold periods (Nilsson 1979) and in the Fens Bewick's
Swans moved to agricultural land after the freezing of deep and extensive
floods. 1In the latter case it is known that the habit has continued and

become more widespread (Cadbury 1975; Scott 1980a).

Whistling Swans (Cygnus columbianus columbianus) have made a similar
move to feeding on agricultural land; Gunn (1973) reported that they had
only begun making daily flights to corn fields in the previous flve years.
Nagel (1965) regarded feeding in dry corn stubble by Whistling Swans as
unusual, "an atypical response to the prolonged winter freeze of 1964 in Utah".
Tate and Tate (1966), however, regarded instances of field feeding as part
of the normal feeding pattern for Whistling Swans in central California.
Trumpeter Swans were found by McKelvey (1979) to have increased at estuar-
les surrounded by agricultural land. He believed the higher concentrations
to be a res<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>