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Abstract

The seven species of swans of the world are an easily and universally recog-
nized group of waterfowl, which have historically played important roles
in the folklore, myths and legends in many of the world’s cultures. Among
the largest of all flying birds, they have also almost universally been used
as symbols of royalty, grace and beauty, and largely for these reasons swans
have only rarely been considered acceptable as targets for sport hunting.
Swans occur on all the continents except Africa, although most species
are associated with the temperate and arctic zones of North America and
Eurasia. Among birds, swans are relatively long-lived species, and are also
among the most strongly monogamous, having prolonged pair and fam-
ily bonds that strongly influence their flocking and social behavior, and
contribute to the overall high degree of human interest in them. This vol-
ume of 48,000 words describes their distributions, ecology, social behav-
ior, and breeding biology. Included are nine distribution maps, 19 draw-
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Preface

t has been several years since I have written anything of special note on waterfowl, as I have for sev-

eral decades instead been mesmerized into thinking and writing about cranes. I have thus missed

both watching and writing about waterfowl. However, in recent years I have become increasingly in-
terested in trumpeter swans, observing them both in their remote Rocky Mountain retreats of the Yellow-
stone—Grand Teton region, and in their rapidly increasing numbers throughout the central Great Plains.

Because of federal re-introduction efforts that began at South Dakota’s Lacreek National Wildlife
Refuge, a permanent resident population of trumpeter swans has developed over the past several de-
cades in the central Great Plains. As a result, several hundred trumpeter swans now regularly overwin-
ter in the relatively ice-free waters of the Nebraska Sandhills, where spring-fed creeks rarely freeze, and
where large and shallow Sandhills marshes provide ideal foraging and nesting habitats from spring to fall.

In addition, as the re-introduced trumpeter swan populations of southern Ontario, Minnesota and
Iowa have thrived, residents of the eastern Great Plains and the Missouri—Mississippi valleys can now
increasingly observe flocks of several hundred wintering trumpeter swans at several of lowa’s and Mis-
souri’s federal wildlife refuges. There they add to the massive migratory flocks of ducks and geese that
we residents of the Great Plains have long been privileged to see every autumn and spring.

Seeing immaculate white trumpeter swans flying above the winter-brown loess hills of the Missouri
Valley, their elongated bodies and wings outlined gracefully against cerulean skies, always emotionally
transports me back to my teen-age North Dakota youth. Then I would wade knee-deep in just-thawed
prairie marshes, and stand speechless with awe as wild choruses of whistling swan and snow goose flocks
flew endlessly overhead, headed for some unknown breeding places that I knew I must someday try to
experience for myself.

With these indelible memories in mind, I recently decided I must revisit in words my beloved wa-
terfowl one last time, as a kind of “swan song,” in grateful thanks for the life-long esthetic pleasures, and
countless lessons in survival, that these wonderful waterfowl have so freely bestowed on me.

Most of the present text is a variably updated mixture of several of my waterfowl monographs,
namely Handbook of Waterfowl Behavior, Ducks Geese and Swans of the World, and Waterfowl of North
America. In the several decades since these books were published, several important monographs on wa-
terfowl have appeared. These include Frank Todd’s Nazural History of the Waterfowl, Janet Kear’s Ducks,
Geese and Swans and Guy Baldassarre’s masterly revision of F. H. Kortright's classic Ducks, Geese and
Swans of North America, as well as a few recent books dealing specifically with swans. I have included an
extended bibliography to provide a minimum mention of these newer literature sources, although time
has not permitted me to more fully update the text. I leave that to some younger person who perhaps is
only now beginning to understand and be enamored by the wonders and beauties of ducks, geese and

swans and will attempt to help solve their many remaining secrets.

Paul A. Johnsgard
February, 2016
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Introduction to the Swans of the World

ecause of their immaculate white plumage and their strong pair and family bonds, swans have

also long served as icons of beauty, devotion, and longevity in the myths and folklore of many

cultures. One’s personal interests in and perceptions of wild swans are often formed in child-
hood, by reading such classics as Hans Christian Anderson’s stories of 7he Ugly Duckling and The Wild
Swans, E.B. White’s The Trumpet of the Swan, or perhaps upon first seeing a performance of Tchai-
kovsky’s Swan Lake ballet.

Many of the most admired human traits, such as permanent pair-bonding, extended bi-parental
care, and prolonged family cohesion, are biological facts in swans, although the romantically compelling
idea of a dying swan uttering a final “swan song,” is sadly only folklore. Yet, a famous American biolo-
gist, D. G. Elliott, reported in 1898 that once, after he had shot and wounded a swan in flight, it be-
gan a long glide while uttering a series of “plaintive and musical” notes that “sounded at times like the
soft running of the notes of an octave” as it gradually drifted downward. Nowadays such unusual be-
havior would probably be interpreted as being an instinctive distress call, but might have provided an
early factual basis for this commonly used expression in describing an individual’s final effort.

Most Americans are probably personally familiar with the regal-looking mute swan of Europe,
which has long been imported to American parks and zoos. When captive mute swans escaped from
Long Island estates during hurricanes in the late 1930’s many became feral, and their offspring have
since expanded over much of the Atlantic Coast, from New Hampshire to the Carolinas. Introduced
mute swans have also spread out from the eastern shoreline of Lake Michigan, occupying much of the
Great Lakes region from Wisconsin to New York, and are now classified as an invasive species in several
of these states. Yet mute swans are undeniably beautiful, and are likely to be the only species of swan
encountered by most Americans, except for those persons living along major swan migratory routes or
wintering areas.

Swans are part of the large and worldwide waterfowl family of ducks, geese and swans (Anatidae),
which collectively total about 150 species. Most of the waterfowl are important game birds (about 15
million are annually shot in North America), although for aesthetic reasons the swans have traditionally
been protected from hunting in nearly all civilized societies. The United States is a notable exception to
this generality; here the trumpeter swan had been shot to near-extirpation by early in the 20* century,
and several thousand tundra swans still annually fall victims to federally sanctioned “sport” hunting.

All swans, as well as geese, their closest relatives, are moderately to extremely large waterfowl—the
mute swan is probably the heaviest of all flying vertebrates. Swans and geese are mostly associated with

temperate to arctic climates. They also all exhibit plumage patterns that lack brilliant plumage coloration

13



14 SWANS: THEIR BIOLOGY AND NATURAL HISTORY

and are alike in both sexes. The majority of the world’s seven species of swans are found in the cooler
parts of the northern hemisphere, the exceptions being three southern hemisphere temperate-zone swans.

Most species of swans are seasonally migratory, exhibit prolonged periods of sexual immaturity (typ-
ically two or three years), and have strong monogamous pair and family bonds that often persist for
several years, if not for their entire adult lifetimes. Swan family bonds are also strong, and may likewise
last until their offspring establish pair bonds.

All swans are primarily vegetarians, obtaining much of their food from subsurface aquatic vegeta-
tion. The patterns of their downy young tend to be pale and simple, without strong patterning, and
in most swans their adult plumages are also fairly simple, with whites and blacks predominating. The
white plumage of most adult swans might be related to visual advertisement signals associated with their
usual high degree of territoriality.

All pair-bonded swans perform various pair-specific behaviors (see figs. 1-4), These almost always
include a mutual “triumph ceremony.” This important pair-bonding display is typically performed af-
ter an aggressive encounter with another individual, and has the outward appearance of representing a
kind of victory celebration. All swans also perform generally highly stereotyped pre-copulatory and post-
copulatory postural signals, the latter often accompanied by calling and wing-raising or wing-flapping.
Such behaviors that perhaps help in strengthening pair-bonding tend to be much more similar among
closely related groups than are the more highly species-specific pair-forming behaviors of such groups

that might be more important in preventing interspecific pairing (Johnsgard, 1965).
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INTRODUCTION 15

The most highly territorial swans are also the most strongly vocal species. Three northern swans, the
trumpeter, whooper and tundra, have the loudest and most penetrating voices. Their voices are ampli-
fied and resonated by virtue of having extremely elongated windpipes (tracheae) that uniquely convo-
lute within the keel of the breastbone (sternum). The resulting increased length and air-chamber vol-
ume provide enhanced resonating and harmonic potentials for vocalizing.

In swans, as well as in geese, the voice-producing structures are a pair of highly vibratory (“tym-
panic”) membranes at the junction of the trachea and the two bronchi that connect directly with the
lungs (Johnsgard, 1972). Through varied muscular tensions on these paired membranes, complex sounds
are generated by expelled air, much like sounds produced by double-reed musical instruments. Swan
vocalizations are very similar in both sexes, differing mainly in pitch and harmonic characteristics. In
contrast, among typical ducks and some transitional groups such as shelducks there are sex-based struc-
tural and acoustical differences evident in adults. Their vocal differences are probably important in fa-
cilitating easy sex recognition, and in promoting rapid conspecific pair-bonds, which are often renewed
annually (Johnsgard, 1972).

Adults of nearly swan species produce a wide variety of vocalizations, including defensive hisses, pa-
rental contact notes, pre-flight and in-flight calls, as well as greeting and triumph ceremony calls within
pairs (Cramp and Simmons, 1997; Limpert and Earnst, 1994; Mitchell and Eichholz, 1994). In most
swan species such pair-specific sounds probably provide enough inter-individual acoustic specificity as to
allow for individual recognition among mated pairs and families, and perhaps even larger social groups.
At the other extreme, the mute swan has highly limited vocal abilities, which in adults are mostly con-
fined to soft hisses, grunts, and groans. Its territories are correspondingly relatively small, and in some
protected places mute swans even form rather dense nesting colonies (“swaneries”) of up to 100 birds.

The biological meanings and significance of most waterfowl vocalizations and other social behav-
iors are still largely mysteries, as are many other aspects of swan biology, especially in the case of the
little-studied swans of South America. Perhaps this brief summary of what is currently known might

encourage others to add to our present knowledge.



16 SWANS: THEIR BIOLOGY AND NATURAL HISTORY

Fig. 1. Behavior of the mute (A— and black (H) swans: A. Adults in threat posture, rear bird chin-lifting. B~C. Pair-

head-turning. D-E. Precopulatory head-dipping. F-G., Postcopulatory display. H. Juvenile mute swan retreating from
threatening black swan. (After Johnsgard, 1965)
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Fig. 2. Behavior of the black (A-B) and black-necked (C-H) swans: A-B. Wing-flapping threat and calling by male.
C-E. Male attack (C) and (D-E) final threat posture. F. Male threat with outstretched wings after wing-flapping. G.

Female carrying downy cygnet. H. Chin-lifting threat by male, defending female and juvenile. (After Johnsgard, 1965)
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Fig. 3 Behavior of the trumpeter (A-F) and whooper (G-H swans: A-B. Triumph ceremony, male at right. C-F. Post-

copulatory display, male has wings extended. G. Male threatening while calling. H. Male performing general shake
during threat display. (After Johnsgard, 1965)



INTRODUCTION 19

Fig 4. Behavior of the whooper (A-B), whistling (C-D), Bewick’s (E-F) and coscoroba (G-H) swans: A—B. Triumph
ceremony, male at right. C-D. Male threat-calling while wing-waving (C) and while holding wings outstretched (D).

E. Triumph ceremony by pair and juvenile. E Pre-flight neck-bending by family group. G. Threat-swimming by adult
male. H. Postcopulatory display, male at left. (After Johnsgard, 1965)



Fig. 5. Mute swan, male in flight
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Species Accounts

Mute Swan Cygnus olor (Gmelin) 1789

Other vernacular names. White swan, Polish swan; Hockerschwan (German); cygne muet (French);

cisne mudo (Spanish)

Subspecies and range. No subspecies recognized. A variant plumage called the “Polish swan” is a
mutation-based color morph having a white rather than grayish downy plumage, and pinkish legs and
feet that persist from the downy stage into adulthood.

Breeds under native wild conditions in southern Sweden, Denmark, northern Germany, Poland,
and locally in Russia and Siberia; also in Asia Minor and Iran east through Afghanistan to Inner Mon-
golia; in winter to northern Africa, the Black Sea, northwestern India, and Korea. Breeds locally as fe-
ral or semi-feral flocks in Great Britain, France, Holland, and central Europe. Introduced and locally
established in eastern North America, initially on Long Island and in northern Michigan, but gradu-
ally expanding west locally into the Midwestern states (Wisconsin and Illinois), and along the Atlantic
Coast from Massachusetts to Georgia, and locally in Florida. Some winter movements southward oc-

cur. Also introduced and locally established in South Africa, Australia, and New Zealand.

Measurements and weights. (Mostly from Scott and the Wildfowl Trust, 1972.) Folded wing:
males, 589—622 mm; females, 540-96 mm. Culmen: males, 76—85 mm; females, 74—80 mm.

Measurements (after Delacour, 1954): Folded wing: Both sexes 560—-625 mm. Frith (1967) reports
males as 560-622 and females as 535-570 mm. Culmen: Males (from knob) 70-75 mm. Frith reports
males as 70-85 and females as 73—-90 mm.

Weights: males, 8.4-15.0 kg (ave. 12.2 kg); females, 6.6-12.0 kg (ave. 8.9 kg). Eggs: ave. 115 x 75
mm, greenish blue, 340 g. Bauer and Glutz (1968) summarized available data. Males seldom weigh over
13.5 kilograms (29.7 pounds), and females should not weigh much over ten kilograms (22 pounds).
However, four old birds weighed between September and December averaged 16.225 kilograms (35.78
pounds), with a maximum of 22.4 kilograms (49.39 pounds). Scott & the Wildfowl Trust (1972) pre-
sented weight data indicating that although male mute swans average slightly heavier than male trum-
peters (12.2 vs. 11.9 kilograms), female mutes average slightly lighter than female trumpeters (8.9 vs.
9.4 kilograms).

Identification and field marks. Length 50-61” (125-155 cm) . Adults are entirely white in all
post-juvenile plumages. The bill is orange, with black around the nostrils, the nail, and the edges of

21



22 SPECIES ACCOUNTS

LSS

Map 1. Breeding (hatching), and wintering (stippling) distributions of the mute swan, excluding introduced popula-
tions (from Johnsgard, 1978).

the mandible. The feet are black, except in the uncommon “Polish” color phase, which has fleshy-gray
feet. Females are smaller (see measurements above) and have a less fully developed knob over the bill.
Juveniles exhibit a variable number of brownish feathers, which diminish with age (except in the Pol-
ish swan variant, which has a white juvenile plumage), and the fleshy knob over the bill remains small
through the second year of life. Mute swans are the only white swans that have generally reddish to or-
ange bills adorned with an enlarged black knob at the base (lacking in immatures), outer primaries that
are pointed toward their tips, and a somewhat pointed rather than rounded tail shape. The trachea, un-

like those of native North American swans, does not enter the sternum.
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Map 2. The introduced North American breeding distribution (inked) and wintering limits (dashed line) of the
mute swan. Small extralimital populations also occur in Florida and along the east coast of Vancouver Island, British

Columbia.

Males are considerably heavier and larger than females, and individuals in excess of 10 kilograms
are most probably males. Males also have larger black knobs at the base of the bill and most often as-
sume the familiar threatening posture. For immature birds, internal examination is required to deter-
mine sex. Any bird still possessing feathered lores or some brownish feathers of the juvenal plumage is
less than a year old. Second-year birds may have smaller knobs and less brilliant bill coloration than is

typical of older birds..”
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Adult male mute swan, mild threat posture.

In the Field: This large swan is usually seen in city parks, but may occasionally be seen as a feral
bird under natural conditions, especially in the eastern states and provinces. The neck of the mute swan
is seemingly thicker than those of the trumpeter and whistling swans, and while swimming the bird
holds it gracefully curved more often than straight. Further, the wings and scapulars are raised when the
birds are disturbed, rather than being compressed against the body. The orange bill and its black knob
are visible at some distance. In flight, the wings produce a loud “singing” noise that is much more evi-
dent than in the native North American swans, and, additionally, mute swans rarely if ever call when in
flight, as is so characteristic of the native species. A snorting threat is sometimes uttered by male mute

swans, which is their apparent vocal limit.
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NATURAL HISTORY

Habitat and foods. The habitats of this species are diverse and numerous, as a reflection of its long
association with man and at least partial domestication. Probably, however, marshes, slowly flowing riv-
ers, and lake edges were its native habitats. Clean, weed-filled streams are preferred over larger, polluted
rivers. Brackish or salt-water habitats are often used during non- breeding periods.

A variety of studies of foods taken in Europe and North America indicate that the leafy parts of
a number of fresh-water or salt-water plants, such as pondweeds, muskgrass, eel-grass (Zostera), and
green algae (Enteromorpha), are major sources of food where they are available. Also where it is avail-
able, waste grain is often consumed, and some grazing on terrestrial grasses near water is prevalent in
many areas (Scott and the Wildfowl Trust, 1972). Mute swans can reach underwater foods up to sev-
eral feet below the surface by upending, but in common with other swans do not dive when foraging.
A small amount of animal foods, including amphibians, worms, mollusks, and insects, may be taken
when available, but these are minor parts of their diet.

Willey (1968) estimated that adults eat an average of 8.4 pounds of vegetation per day. In general,
the birds feed on subsurface plants they can reach when swimming or by tipping up in the manner
of dabbling ducks. In England these foods include algae (Chara, Enteromorpha, Ulva, Nitella), pond-
weeds (Zostera, Potamogeton, Ruppia), grasses, and other herbaceous plants (Gilham, 1956). Some ter-
restrial vegetation is also consumed, and sometimes small aquatic animals, including fish and amphib-
ians, have been reported in the diet

In North America mute swans occupy a sedentary breeding and wintering range with habitats that
are a directly related to human presence. There seems to be no historical account of the spread of the
species in the Hudson Valley and on Long Island after it was originally released as a park bird. Being
properly considered an exotic, the species was not included in official bird lists until the 1930s, when
the fourth (1931) edition of the A.O.U. Check-list noted that it had become established on the lower
Hudson Valley and the south shore of Long Island, sometimes straying to the coast of New Jersey.

East Coast hurricanes, such as one that occurred in 1939, caused additional dispersal of birds pre-
viously confined to wealthy estates on Long Island and in Rhode Island. By 1949 the species had spread
through much of Long Island and had also become well established in Rhode Island. By the late 1950s
it was nesting along the entire shore of Rhode Island, and breeding had been reported in the District
of Columbia.

A secondary population center was independently developing on upper Lake Michigan, around
Grand Traverse Bay and Lake Charlevoix (Edwards, 1966). Early counts of this population were re-
ported by Banko (1960), who noted an increase from two birds in 1948 or 1949 to 41 by 1956. Ap-
parently initiated by a release of two birds in 1918, the flock consisted of at least six hundred by 1973,
when efforts began to transplant and establish new flocks in Illinois, Texas, Ohio, Arkansas, Oklahoma,
and New Mexico.

In more recent years, pioneering birds have occupied new localities for breeding. These include nest-
ings in Massachusetts, Delaware, New Hampshire, and Connecticut, plus isolated breeding records in
South Dakota, Saskatchewan and elsewhere in southeastern Canada and the eastern U.S.A.

The annual Christmas counts of the Audubon Society provide a rough index to the population
growth of mute swans in North America. During the years 1949 through 1969, the numbers of such
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Adult male mute swan, attack posture.

Adult male mute swan, neck-preening posture.
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counts approximately doubled from 403 to 876, while the total number of mute swans counted in-
creased from 374 to 1,644. The average total count for the ten-year period 1950-1959 was 504 birds,
with an average of fewer than twenty stations reporting the species, while during the period 1960-1969
the average total count was 1,434 birds, with an average of thirty-four stations reporting mute swans.
By comparison, recent surveys suggest that the North American mute swan population was in the vi-

cinity of 22,000-25,000 birds by about 2014. (Baldassarre, 2014).

Social behavior. Flocking occurs among non-breeders and unsuccessful breeders during the mid-
summer molting period, and later in the fall these flocks are increased by the addition of family groups
forced out of their territories by cold weather. Atkinson-Willes (1963) indicated eleven locations (mostly
coastal) where accumulations of more than 250 swans have regularly been reported in Great Britain.
The largest flocks are generally found on a 1,240-acre reservoir at Abberton, a summer molting area
attracting up to nearly 500 birds maximally, and along the Essex coast at Mistley, where 800 to 900
birds are attracted to waste corn from a mill. Except where local foraging conditions favor large con-
centrations, as on some coastal islands, mute swans are not notably social. Nevertheless, they may flock
in groups of a thousand or more in summer molting areas, and similar flocking may also occur in the
winter. In many parts of its range the mute swan is essentially sedentary, and in England, for example,
studies of banded birds have revealed that most movements are less than 30 miles, and usually follow
watercourses (Ogilvie, 1967).

Probably the most extensive migrations occur among the breeding birds of Siberia and Mongo-
lia, from Lake Baikal east. It is presumably those birds that winter along the Pacific coast, from Korea
south to the Yangtze Kiang, suggesting a migration of up to about 1,000 miles. Pairs and family units
migrate together and remain together until about the end of the year, when at least in England the
breeding adults begin to exhibit territorially. At that time the young birds remain in the winter flocks
of non-breeding birds, and they may remain together through the following summer and winter (Scott
and the Wildfowl Trust, 1972).

Minton (1968) has studied population densities in England and reported a density of one pair
(about 30 percent non-breeders) per 5.5 square miles on his study area of 550 square miles. He noted
that this represented about one breeding pair per eight square miles, com- pared with earlier estimates
of one pair per 16 square miles reported for England and Wales as a whole. The highest reported county
densities were one pair per three square miles for Middlesex and one per seven square miles in Dorset.
Atkinson-Willes (1963) reported that the famous mute swan colony at Abbotsbury in Dorset averaged
606 pairs of breeding swans (range 39-104) in the years 19471956, and had an average total population
of about 700 birds. A tradition of protection and abundant food in the form of Zostera and Ruppia ac-
count for this concentration of birds. Comparable figures are not available for North America, but the
highest Christmas counts have usually occurred in central Suffolk County, where the total number of
birds seen in a 15-mile-diameter area (176 square miles) has averaged 452 for the 1960-1969 period,
or 2.6 per square mile. If Minton’s estimate that 30 to 40 percent of the population represents breeding
birds, this would represent a breeding density of nearly one pair per square mile, assuming no spring
dispersal. Willey (1968) estimated that 24.5-54.3 percent of the Rhode Island population represented
potential breeders. Thus it would seem that, at least locally, mute swan breeding populations in North
America may be as high as or higher than in Great Britain.
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In Europe the mute swan is a species that nests largely in populated areas that support few other
breeding waterfowl, and there is probably little competition with other species. Dementiev and Glad-
kov (1967) reported it tolerant toward other birds and sometimes occurring with nesting graylag geese
(Anser anser). However, Willey (1968) stated that nesting birds sometimes kill other swans that intrude
into their nesting areas. He also considered mute swans to be a substantial threat to humans, particu-
larly children. Stone and Masters (1971) reported that six captive mute swans killed six adult geese and
two adult ducks, as well as 40 ducklings and goslings, during a 20-month period.

Mute swans are highly sedentary birds in Great Britain. Atkinson-Willes (1963) reported that only
a small number of banded mute swans had been proven to move more than a hundred miles, and only
two had been known to cross the English Channel. Later, Harrison and Ogilvie (1968) noted that ten
of 2,700 band recoveries exhibited overseas movement from Great Britain, with recoveries from Hol-
land, the Baltic coasts of East and West Germany, Sweden, and France. Many of these recoveries were
related to severe winter conditions that forced birds to move from the continent to Britain.

According to Minton (1968), most movements of mute swans occur before their mating and ac-
quisition of a territory, after which they become quite sedentary. Most pairs return to their territory
year after year, with only two percent of the surviving paired population that Minton studied moving
their territories more than five miles. Non-breeding pairs and unsuccessful breeders frequently move to
the nearest flock for molting in midsummer, while unsuccessful breeders molt on their territories and
move into flocks during fall. Among paired birds, movements are usually less than ten miles, and only
about five percent of the 450 pairs studied moved farther than this. However, unsuccessful breeders are
more likely to move greater distances than successful ones.

Flocking typically occurs among non-breeders and unsuccesstul breeders during the midsummer
molting period, and later in the fall these flocks are increased by the addition of family groups forced
out of their territories by cold weather. Atkinson-Wills (1963) noted eleven locations (mostly coastal)
where accumulations of more than 250 swans had regularly been reported in Great Britain. The largest
flocks were generally found on a 1,240-acre reservoir at Abberton, a summer molting area attracting
up to nearly 500 birds maximally, and along the Essex coast at Mistley, where 800 to 900 birds were at-

tracted to waste corn from a mill.

Reproductive biology. Pair-forming behavior occurs in the fall and winter, usually during the sea-
son prior to the bird’s initial breeding. Among mute swans, initial breeding is most frequent in the third
year, with some birds (mostly females) breeding when two years old and some not until four or older.
Pair formation and pair-bonding in this as in all typical swans occurs by mutual greeting ceremonies such
as head-turning, and bonds are firmly established by triumph ceremonies between members of a pair.
This occurs after the male has threatened or attacked an enemy” and returned to his mate or prospective
mate with ruffled neck feathers and raised wings, calling while chin lifting. Precopulatory behavior may
occur frequently among paired birds in winter flocks, and consists of mutual head dipping and preen-
ing or rubbing movements along the flanks and back. After treading, both birds rise in the water breast
to breast, calling and extending their necks and bills almost vertically for a brief moment, then subside
in the water (Johnsgard, 1965a). Once formed, pair bonds are very strong, and so long as both mem-
bers of a pair remain alive there is a low rate of mate changing. One study in England indicated that

there was a three percent “divorce” rate among unsuccessful breeders or non-breeders (Minton, 1968).
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The earliest known age of reproductive maturity in North America has been reported as two (John-
ston, 1935) or three (Willey, 1968) years, but studies in England indicate considerable variation may
occur. Perrins and Reynolds (1967) indicated that three years of age is the most common time of ini-
tial breeding for females, but a few birds may breed at two and some may not breed until they are six
years old. Initial breeding by males occurred between three to seven years of age. Minton (1968) found
that of forty-three mute swans, half initially nested and raised young at the age of three, while an addi-
tional third did so the following year, with a slight tendency for females to mature earlier than males.
Three birds did not breed until they were at least six years old.

Minton (1968) reported on the initial pairing behavior of 125 mute swans of known age. Nearly
half of these were two-year-olds, another 30 percent were three-year-olds, and a few (one male, four
females) took mates when only a year old. Most birds were paired for at least a year before they actu-
ally atctempted to nest, with only two of 60 birds that were no more than two years old actually nest-
ing that year. Birds tended to pair with others of about their own age, with a slight tendency for the
males to be older than the females. Further, in 74 percent of the initial pairings neither partner had
ever been paired before. Birds pairing for the first time with a previously paired bird were generally re-
placements for dead mates.

The strong pair bond of all swans is well known and has been well documented by mute swans..
Minton (1968) reported that “divorce” (the changing of partners when both are still alive) among
the paired population had an incidence of about four percent for nonbreeding pairs and one percent
for breeding pairs. In cases where both birds survived to following years, 82 percent of the successful
breeders and 78 percent of unsuccessful breeders remained paired. Of seventy-one pairings first stud-
ied in 1961, six were still intact in 1966. During the six-year study, eleven males and nine females were
known to have had at least three different mates, but in several cases (twelve males and two females)
birds that had apparently lost their mates remained on their nesting territory the following year. In
some cases there was a gap of two or three years before re-pairing, while in others the birds apparently
gave up pairing permanently.

Copulatory displays have been described by various persons, such as Boase (1959), Johnsgard
(1965), and others. Precopulatory displays involve mutual bill-dipping and preening movements, with
the neck feathers ruffled. Following treading, both birds rise in the water breast-to-breast, with their
necks and heads extended vertically but with their wings closed; then they gradually arch their necks
and settle back on the water.

The nesting period of mute swans occurs in spring, which is generally March through June in its
northern hemisphere range, and from September through January in New Zealand and Australia. Mute
swans are highly territorial, although the size of the territory varies with breeding density. In England,
nests are most often placed in or near standing water, less often beside running water, and least often in
coastal situations. Nests are sometimes grouped in colonies, with one colony in Dorset having had as
many as 500 nests (Scott and Boyd, 1957). One study in Staffordshire, England, indicated a density of
a pair per 2,000 hectares, but with territories limited to a few meters of streamside locations. In a few
areas of dense colonies, the nests may be located only a few meters apart.

Established breeders tend to use previous nest sites. Willey (1968) estimated the average size of
twelve nesting territories as 4.4 acres (range 0.5-11.8) in Rhode Island. Minton (1968) noted that both

breeding and nonbreeding pairs were more prevalent on small (ten acres or less) water areas than on
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Adult mute swan pair, male standing beside sleeping female.

larger ones, but considering availability, larger water areas were slightly favored. Likewise, streams were
favored over canals or rivers (over 20 feet wide), especially by breeding pairs. Clean waters with aquatic
vegtation were also preferred over more polluted waters.

Most studies indicate that about six eggs constitute an average clutch size for mute swans; Perrins
and Reynolds (1967) reported such an average for 92 nests. Studies summarized by Bauer and Glutz
(1968) also indicate averages of between 5.8 and 6.2 eggs. Clutch sizes of up to 11 eggs laid by one fe-
male are known, but renesting attempts appear to average smaller clutches, of about four eggs (Perrins
and Reynolds, 1967).

After the establishment of a breeding territory, nests are constructed on land or shallow water. The
nests are usually about a meter in diameter and 0.6 to 0.8 meter in height and are constructed in the
form of a large mound of vegetation consisting of rushes, reeds, other herbaceous vegetation, and some-
times also sticks. The nest cup is lined with finer materials and also with down and feathers. The female
typically does most of the nest construction, but the male also gathers material from nearby, passing it
back toward the nest over his shoulder. Down-plucking may begin with the start of egg-laying, the ini-
tiation of incubation, or not until the last or penultimate egg is deposited. The female does the incuba-
tion, but is closely guarded by the male. The cygnets typically leave the nest on the day after hatching
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and remain closely attended by both parents, often riding on the backs of one or both parents. The
wing molt of both parents normally occurs during the fledging period of the brood (Bauer and Glutz,
1968; Dementiev and Gladkov, 1967, etc.).

Nests are large piles of herbaceous vegetation, built by both sexes, and often built on the previous
year’s nest, especially if it had been a successful site. Eggs are deposited every other day until a clutch of
4-8 (usually 5-6) eggs is laid. Incubation is normally performed only by the female, but the male may
occasionally take over for a time.

The incubation period has generally been estimated as 35 or 36 days, with some estimates of up to
38 days (Bauer and Glutz, 1968). The female incubates, but the male actively protects the nest. Minton
(1968) reported a 59 percent nesting success among 352 pairs, and a 52 percent success for 11 renest-
ing attempts, with 80 percent of the nest losses due to human disturbance or destruction. Willey and
Halla (1972) reported the loss of 87 eggs and young from a total of 47 nests after severe flooding and
cold weather in Rhode Island.

After hatching, both sexes attentively care for the young, frequently allowing them to ride on their
backs. The fledging period has been variously reported as four and a half months (Bauer and Glutz,
1968), 18 weeks (Lack, 1968), 18-20 weeks (Scott and Boyd, 1967), and 120-150 days (Kear, in Scott
and the Wildfowl Trust, 1972), during which time the adults undergo their postnuptial molt.

Successful breeders remain with their young well past the cygnets’ fledging time, usually until se-
vere weather forces the families to retire to winter quarters and to merge with larger groups of swans.
Typically, the young of the past year are driven out of the territory by their parents before the latter be-
gin to breed again. Minton (1968) reported two cases in which young remained with their parents un-
til the following summer or until molting, and in neither case did the parents breed during that year.
Minton observed two cases of pairing between parents and offspring. One involved the pairing of a fe-
male with its yearling son after the male parent had died, while the other involved a female observed
paired with a two-and-one-half- year-old son. In neither case did actual nesting occur.

Minton (1968) found that the average brood size (219 broods) at fledging over a six-year pe-
riod was 3.5 birds, while the total number raised to fledging averaged 2.0 per breeding pair. Perrins
and Reynolds (1967) found an average brood size of 3.1 young for 83 broods, with an estimated 2.0
young raised per pair to September, including pairs that did not hatch any young at all. They esti-
mated that the average mortality rate between hatching and fledging was 50 percent, with an addi-
tional 23 percent mortality rate for the rest of the year. Willey (1968) estimated a pre-fledging mor-
tality of 56.4 percent in 1968, with the snapping turtle (Chelydra serpentina) apparently a primary
predator of cygnets. After fledging, the family increases their food intake and fat reserves before leav-
ing the breeding grounds

Perrins and Reynolds (1967) estimated that among immature birds there is a 67 to 75 percent sur-
vival (25 to 33 percent mortality) rate, while breeding adults have a survival rate of 82 percent, possi-
bly decreasing after the sixth year of life. There is little difference in the estimated mortality rates of the
two sexes. Ogilvie (1967) estimated a higher mortality rate of 40.5 percent for birds banded when un-
der a year old and 38.5 percent for those banded when over a year old, with the possibly greater sur-
vival in the third and fourth years of life than during the first two. Overhead wires were found to be a
major cause of mortality, with oiling, disease, fighting, cold weather, and shooting also accounting for
some mortality. Maximum longevity record in captivity is 21 years (Scott & the Wildfowl Trust, 1972).
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Status. This swan has greatly benefited from man’s influence, and has either been purposefully in-
troduced or otherwise spread into new breeding areas in historical times. In many areas of Europe where

the species was exterminated during the 1800s it is now reestablished and increasing.

Relationships. In spite of its similar geographic range and plumage characteristics, the mute swan
is not closely related to the other northern hemisphere white swans, but instead its nearest relative is the
black swan, as is indicated by a variety of behavioral characteristics (Johnsgard, 1965a).

Suggested readings. Scott & the Wildfowl Trust, 1972, del Toyo, Elliott & Sargatal, 1992, Todd,
1996. Ciaranca, Allin & Jones, 1997, Kear, 2005, Baldassarre, 2014.



Black Swan Cygnus atratus (Latham) 1790

Other vernacular names. None in general English use. Trauerschwan (German); cygne noir
(French); cisne negro (Spanish).

Subspecies and range. No subspecies recognized. The native breeding range includes Australia,
except for the north and central areas, and Tasmania. Winters over most of its range. Introduced into
New Zealand and well established on both islands.

Measurements and weights (mainly from Frith, 1982). Folded wing: males, 43—543 mm; females,
416-99 mm. Culmen: males, 57-79 mm; females, 5672 mm. Weights: males, 4.6-8.75 kg (ave. 6.27
kg); females, 3.7-7.2 kg (ave. 5.1 kg). Eggs: ave. 115 x 65 mm, pale green, 300 g.

Identification and field marks. Length 45-55” (115—40 cm). This is the only black swan; adulzs
are uniformly dark brownish black, with somewhat paler underparts and white flight feathers. All the
primaries and the outer secondaries are white, while the inner secondaries are white-tipped. The inner-
most wing feathers are strongly undulated. The bill is red to orange, with a whitish sub-terminal bar
and nail; the iris is reddish (or sometimes whitish), and the feet and legs are black. Females are smaller
and have a less brightly colored bill and iris. Also, they appear to have shorter neck feathers and a less
ruffled back, which may simply be the result of variable feather lifting. Juveniles are a mottled grayish
brown, with light- tipped feathers and a paler bill coloration.

In the field, the blackish plumage makes this species unmistakable for any other swan. In flight, the
white flight feathers contrast strongly with the otherwise blackish coloration. The call of the adults is a
rather weak bugling sound that does not carry great distances.

NATURAL HISTORY

Habitat and foods. The preferred habitat of black swans in Australia consists of large, permanent
lakes, of either fresh or brackish water. Less often they are found on rivers and billabongs, and occa-
sionally occur along the coast. Water depth is more important than water chemistry; abundant aquatic
vegetation must be available to within three feet of the surface to provide a food source. Foraging is
done primarily by upending in water, but sometimes the birds graze along the banks or stand in shal-
low water and dabble. Of the foods eaten by a sample of birds from New South Wales, all were of veg-
etable materials, except for a few items of animal origin that may have been accidently ingested with
the plants. Over a third of the volume of food consisted of cattails, while the other materials that oc-
curred in large quantities were algae, wild celery (Vallisneria), and pondweeds. A variety of grasses and
their seeds also were part of the sample. Most of the food materials were of aquatic plants, with shore-
line plants contributing only a very small percentage (Frith, 1982). Less is known of the foods con-
sumed in New Zealand, but apparently the birds spend more time grazing in pastures there, and some-

times even strip and eat the leaves of willows.

33
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Social behavior. The black swan is one of the more social of the swans, perhaps in part because
of lack of definite territorial behavior, which favors the development of large breeding colonies as well
as concentrations in the nonbreeding season. Many lakes in southern Australia regularly support from
5,000-15,000 swans, and on Lake Ellesmere of New Zealand estimates of as many as 60,000-80,000
birds have been made.

Such large flocks are of dynamic composition, but comprise the stable pair and family units of all
swans. Further, the flocks are probably more mobile than is generally thought to be the case; banding
studies of birds caught while molting in Australia indicate movements of up to several hundred miles
in successive years. These studies indicate that most swans are essentially nomadic, moving widely as
weather and availability of suit- able habitat dictate.

Pair formation presumably usually occurs during the second winter of life, although this has yet to
be verified. As in the mute and other swans, pairs are formed and maintained by various mutual dis-
plays, particularly the triumph ceremony. This ceremony takes essentially the same form in the black
swan as in the mute, with strong chin lifting, mutual calling, and ruffling of the neck feathers. Precop-

ulatory behavior consists of mutual bathing movements but no preening, and after treading, the birds
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Map 3. Native (vertical hatching) and introduced (New Zealand only) distributions of the black swan (from Johns-
gard, 1978).
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Fig. 6. Black swan, adults taking flight

do not rise breast to breast, but rather extend their necks and heads vertically, call once, and then swim

about in a partial circle before starting to bathe.

Reproductive biology. The timing of breeding in black swans is fairly variable. In its native range of
Australia the birds breed in the rainy season of February to May in Queensland, and from June through
August in western Australia, during that area’s moister winter. In the central and southern areas breeding
may be timed according to local rains, or during June and July in more permanent water areas (Frith,
1982). In New Zealand most breeding occurs from August to November, and in some areas nesting also
occurs in the austral autumn. Among captive birds in Europe, records of breeding show a spread from
March through September, but about 70 percent of the records are for April and May (Petzold, 1964).

Nests are built either on land or in swamps, and also sometimes are placed on stumps, at the bases
of trees, or in floating debris. In swamps of cattail they consist of large clumps of these plants up to
five feet wide and three or four feet above the water surface. Ground nests are appreciably smaller. Fre-
quently the previous year’s site is used; in Australia it has been found that a site may be used as many
as four times. In large colonies, the nests may be as close as a meter apart (Guiler, 1966), or practically
touching each other. It has been suggested that the slow growth rate of the cygnets, their mostly vege-
tarian diet, and perhaps their increased protection from predation have facilitated the evolution of co-
lonial nesting in this species (Kear, in Scott and the Wildfowl Trust, 1972).
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Black swan, brooding female and cygnets. Note female’s erected neck feathers.

Both sexes help build the nest, and a clutch of 4-10 eggs (most often 5) is laid on an alternate-day
basis. Clutch sizes vary by date and location, and in Tasmania were found to average highest in years of
poor breeding conditions, when only experienced breeders attempted to nest.. The male regularly helps
incubate in this species, which is unique among swans. The two sexes shift incubation duties at about
3—4 hour shifts, with the female usually incubating at night. All told, the male averages more incuba-
tion time than the female. Under natural conditions the average incubation period is about 40 days,
but it ranges from 35-45 days (Frith, 1982).

The young grow fairly slowly, at least as compared with the swans that nest in the arctic, and 140-180
days elapse before the flight feathers are fully grown (Frith, 1982). In New Zealand the chicks fledge in 95—
140 days, depending on the availability of food. Brood mergers are frequent when several broods forage
within a limited area. Such multi-family groupings may persist until near the end of the fledging period
(Kear 2005). The maximum longevity record in captivity is 33 years (Scott & the Wildfowl Trust, 1972).
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Black swan pair, in alert swimming posture.

Status. The black swan’s status in Australia is very favorable; it is currently protected and has recently
extended its breeding range in southern Queensland. Some short hunting seasons have been needed in
some years to cope with local crop depredation problems in Victoria and Tasmania. Likewise, in New
Zealand, where it was introduced in 1864-68, the species is locally very common, and around Lake
Ellesmere intentional disturbance and commercial egg collecting control its numbers. In Australia sur-
veys of wetlands in eastern Australia from 1983—1988 resulted in wildly varied estimates of 13,800—
156,000 (Marchant & Higgins, 1990), probably as a reflection of the unpredictable amounts and du-
rations of Australia’s annual precipitation. About 60,000 were estimated to be present in New Zealand
in 1980, and about 3,000 were also present on the Chatham Islands.(Williams, 1981).

Relationships. The black swan is clearly a close relative of the mute swan, in spite of the differences
in adult plumage coloration (Johnsgard, 1965a). Livezey (1996) placed the black and black-necked swan
in a subgenus of southern hemisphere swans that he called Chenopsis. A possible reason for the evolu-
tion of a dark plumage in the black swan may be a reduction in ecological needs for conspicuousness
in conjunction with the effective advertisement and defense of a large territory, which seem to be a pri-

mary reason for whiteness in the other swan species.

Suggested readings. Guiler, 1966; Frith, 1982; Scott and the Wildfowl Trust, 1972; Marchant and
Higgins, 1990; del Toyo, Elliott & Sargatal, 1992; Todd, 1996; Kear, 2005.



Black-necked Swan Cygnus melancoryphus (Molina) 1792

Other vernacular names. None in general English use. Schwarzhalsschwan (German); cygne a col

noir (French); cisne de cuello negro (Spanish).

Subspecies and range. No subspecies recognized. Breeds in Paraguay, Uruguay, Argentina, Chile,
Tierra del Fuego, and the Falkland Islands. Winters as far north as the Tropic of Capricorn, in Paraguay

and the three southern provinces of Brazil.

Measurements and weight (mainly from Scott & the Wildfowl Trust, 1972). Folded wing: males,
435-50 mm; females, 400-415 mm. Culmen: males, 82-86 mm; females, 71-73 mm. Weights: males,
4.5-6.7 kg (ave. 5.4 kg); females, 3.5-4.4 kg (ave. 4.0 kg). Eggs: ave. 105 x 65 mm, cream, 247 g.

Identification and field marks. Length 45-55” (115-40 cm). This swan is the only species that is
entirely white except for a black head and neck. There is also a large red caruncle behind the bill, which
is bluish gray with a paler nail, and the legs and feet are pink. Females are noticeably smaller than males,
but have well-developed caruncles behind the bill. Juvenile birds exhibit a variable amount of brown-
ish gray in their plumage, which is lost by the end of the first year, after which immatures may be dis-
tinguished by their smaller or absent caruncles.

In the field, the contrasting white and black body plumage is unmistakable; the coscoroba swan is
the only other swan in the native range of this species. The black-necked swan’s voice is a relatively weak

and wheezy whistle, and does not carry a great distance.
NATURAL HISTORY

Habitat and foods. This is a species of fresh-water and brackish-water marshes, predominantly the
former. It is mostly found at lower altitudes, but at times also occurs on upland lakes. Weller (1975)
found the birds on large marshes or marshy lake edges in southern Argentina. Near Buenos Aires Weller
(1967) saw them in lakes with tule (Scirpus) edges or in large pools in marshes. In a Chilean study, the
primary foods taken were the leaves of Egeria densa, the dominant submerged aquatic plant (Schlat-
ter et al., 1991) On the Falkland Islands the swans favor large waters (over 40 hectares) that may be ei-
ther brackish estuaries or fresh, but they spend little time in kelp beds (Weller, 1972). They were found
where algae (Nitella) and mud plantain (Heteranthera) occurred, presumably feeding on them both.
However, very little is known of the specific foods taken by this swan. It is rarely seen ashore, and thus
must be almost entirely dependent on aquatic plant materials for its diet. Johnson (1965) reported that

aquatic insects and fish spawn may sometimes also be eaten.

Social behavior. This is a relatively gregarious swan, with nonbreeding birds forming flocks of up
to several thousand birds seasonally. Weller (1967a) found a flock of 5,000-6,000 birds on an Argen-
tine marsh in midsummer after the young had fledged, but generally the observed flock sizes are much

smaller. Migratory movements in South America are no doubt fairly substantial, and the birds obviously
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Map 4. Breeding or residential (hatching) and wintering (stippling) distributions of the black-necked swan (from John-
sgard, 1978). Marginal wintering range is shown by a dashed line.

can fly long distances, as attested by an occasional stray reaching the Juan Fernandez Islands, 400 miles
off Chile’s coast. Even on the Falkland Islands there are some seasonal movements evident (Cawkell &
Hamilton, 1961). Probably most of the northward movement from central and southern Argentina
occurs in March and April, after the year’s young are well fledged. Formation of pairs almost certainly
takes place in winter flocks; two-year-old birds often breed in captivity, but it is assumed that under
natural conditions the birds probably begin breeding when approaching the end of their second year.
Captive-raised birds may breed when only two years old (Kear 2006), although studies of wild birds in
Chile indicated that only 7.6-16.2 percent of the population breeds every year, with brood sizes rang-
ing from 1.5-2.8 young produced per pair.
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Fig. 7. Black-necked swan, adult landing

Pair formation is achieved by the repeated use of the triumph ceremony; although this is the small-
est of the swans it is among the most aggressive, and males of pairs in captivity are almost constantly
threatening other birds, then returning to their mates and performing a chin-lifting triumph ceremony.
Unlike the mute and black swans, black-necked swans to not raise their folded wings in threat, but ex-
tend their neck and head low over the water as they rush toward the opponent with repeated calls. Be-
cause of this high level of aggression, it seems unlikely that coloniality is normal in this species, and
most observers indicate a low breeding density. Cawkell and Hamilton (1961) reported six to eight
pairs on a large lake in the Falkland Islands, and Weller (1967a) found one nest and saw several broods
on a 100-hectare lake near Buenos Aires. A cluster of six nests (of which four were empty) were once
found within 18 meters of one another on the Falkland Islands. In Chile the average distance between
nests along Rio Cruces was 13.6 meters (Schlatter ez a/., 1991), in an area where few nesting opportu-

nities were present elsewhere.

Reproductive biology. Black-necked swans nest in the southern spring, and were the earliest marsh-
nesting species Weller (1967) studied in east-central Argentina. He noted that birds apparently started
nesting there in July. Likewise in central Chile breeding begins in July and August, but farther south it
may begin at least a month later. On the Falkland Islands nesting occurs from early August to mid-Sep-
tember. In Chile the clutch size varies from 4 to 8 eggs, and the nest is placed in thick reed beds around
lake edges or lagoons; preferentially it is placed on small islets (Johnson, 1965). It is usually large and
bulky, often built of rushes and partially floating. The male closely guards the nest and stands over it
when his mate leaves to forage, but does not normally help incubate.

The incubation period is usually 35 days (34-36) days, with the female leaving the nest during the

evening hours every few days for foraging. Dominican gulls (Larus marinus dominicanus) are reportedly a
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serious egg predator in the Falkland Islands (Cawkell & Hamilton, 1961), and common caracaras (Poly-
borus plancus) are similarly serious predators on both eggs and chicks in Chile (Schlatter ez a/., 1991).
The newly hatched cygnets are closely attended by both parents, and more time is spent carrying the
young on the backs by both adults than is true of any of the other swans. Indeed, the male sometimes
does the majority of such carrying of young. The strong degree of parental carrying in this species may
be associated with the fact that these swans rarely come ashore, and thus terrestrial brooding is impos-
sible (Kear, in Scott and the Wildfowl Trust, 1972).

There is no specific information on the length of time to fledging among wild birds in this species,
but the fledging period of captive-raised birds is about 16 weeks (Kear, 2005). The growth rate is ob-
viously very slow, apparently second only to that of the black swan, which requires nearly six months
to fledge. Weller (1967a) reported that in central Argentina young had fledged by early January, while
hatching occurred in October, suggesting a fledging period of about 100 days. During this fledging pe-
riod the adults undergo their annual postnuptial molt, and departure from the breeding grounds oc-

curs shortly after the young are fledged. The maximum longevity record in captivity is 20 years (Scott

& the Wildfowl Trust, 1972).

Status. In Chile, the black-necked swan has recently reoccupied a part of its range that had previ-
ously been eliminated as a result of local persecution, and in Argentina the swan is locally common in
many marshy areas. Destruction of marshes, either by their removal with drainage canals or by use of
the marshes as a runoff repository for excessive rainfall on adjacent agricultural lands, rather than spe-
cific hunting or other persecution of the species is the biggest threat to its long-term survival. Periodic
droughts are also considered a significant problem. Few detailed population estimates are available, but
the species’ total numbers may have exceeded 100,000 in the early 2000s, with 20,000 in Chile, 50,000
in Argentina, at least 20,000 in Uruguay, 2,000-3,000 in southern Brazil. and 750-1,500 in the Falk-
land Islands (Kear, 2006).

Relationships. Although it is relatively isolated from the others of this group, the black-necked
swan is fairly clearly a member of the mute swan and black swan evolutionary complex. It differs in a
number of behavioral ways from these two species, however, and except for the coscoroba is perhaps

the most isolated in an evolutionary sense of all of the swans.

Suggested readings. Johnson, 1965; Weller, 1967; Scott and the Wildfowl Trust; 1972; Schlatter
et al., 1991; del Toyo, Elliott & Sargatal, 1992; Todd, 1996; Kear, 2005.



Trumpeter Swan Cygnus buccinator (Richardson) 1758

Other vernacular names: Wild Swan.

Range: Native breeding populations currently exist in southern Alaska, British Columbia, western
Alberta, eastern Idaho, southwestern Montana, and Wyoming. Reintroduced and breeding at various
national wildlife refuges in Oregon, Washington, Nevada, South Dakota, and eastward from Ontario,
Minnesota and Iowa to Michigan, Ohio and New York, and increasingly occurring to New England.
Some movements occur in winter south to California, New Mexico and Texas, but most populations
are not strongly migratory. Considered by Delacour (1954) only subspecifically distinct from C. cygnus,
but recognized by the American Ornithologists’ Union (1998) as a separate species.

Measurements (after Banko, 1960). Folded wing: Adult male 545-680 mm. (average 618.6), adult
female 604—636 mm. (average 623.3). Culmen: Adult male 104-119.5 mm. (average 112.5), adult fe-
male 101.5-112-5 mm. (average 107). Weights: Nelson and Martin (1953) indicated an average weight
of seven males as 27.9 pounds (12,652 grams), with a maximum of 38 pounds; the average of four fe-
males was 22.5 pounds (10,249 grams), with a maximum of 24.5 pounds. Banko (1960) reported that
the minimum weight of eight males at least two years old was 20 pounds, while the minimum weight
of 14 females of similar age was 16 pounds. Eight males at least one year old had a minimum weight
of 18 pounds, and four females of this age had a minimum weight of 15 pounds. Scott and the Wild-
fowl Trust (1972) reported the average weight of ten males as 11.9 kilograms, with a range of 9.1-12.5;
seven females averaged 9.4 kilograms, with a range of 7.3—10.2. Hansen ez al. (1971) also presented
weight data indicating that ten adult males averaged 11.97 kilograms (range 9.5-13.6), and 11 adult
females averaged 9.63 kilograms (range 9.1-10.4).

Identification and field marks. As noted in the whistling swan account, the dorsal surface of the
sternum should be examined to be absolutely certain of species identification; the presence of a dor-
sal protrusion near the sternum’s anterior end is the best criterion of a trumpeter swan. Furthermore,
if the bird weighs more than 20 pounds (18 if less than two years old), measures at least 50 mm. from
the tip of the bill to the anterior end of the nostril, and has entirely black lores or at most a pale yellow
or gray mark on the lores, it is most probably a trumpeter swan. Internal examination must be used for
determining sex, since there are no known external sexual differences.

In the Field: In the field, the absence of definite yellow coloration on the lores and a voice that is so-
norous and hornlike, often sounding like k0-h0h, rather than higher pitched and sounding like a bark-
ing wow, wow-wow, are the most reliable field marks for trumpeter swans (Banko, 1960). Hansen ez al.
(1971) stated that a more nearly straight culmen (the profile of the dorsal edge of the upper mandi-
ble) typical of this species, as compared with a more concave culmen in the tundra swan, also provides
a useful clue for field identification.

The grayish plumage of the juvenile is held during most of the first year of life, and the lores are
likewise feathered for the first few months of life. Second-year birds thus may perhaps be distinguished
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Map 5. Native and reintroduced (as of about 2010) breeding ranges (inked) of the trumpeter swan The approximate
southern limits of wintering are indicated by a dashed line. (Mostly after Baldassarre, 2014).

from older ones on the basis of their incompletely developed sexual structures. Young birds have their
forehead feathers extending forward to a point on the culmen, while in adults the feathers on the fore-
head have a more rounded anterior border. Although the birds are usually pure white at the age of 12—
13 months, a few dark feathers may persist somewhat longer (Hansen ez 2/, 1971).
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NATURAL HISTORY

Habitat and foods. Although small cygnets rely on high-protein foods such as aquatic insects and
crustaceans, they progressively shift to a vegetable diet as they grow older. Banko (1960) summarized
data on trumpeter swan foods and reported use of foliage and tubers of pondweeds (Poromaogeton), wa-
ter milfoil (Myriophyllum) leaves and stems, pond lily (Nuphar) seeds and leaves, water buttercup (Ra-
nunculus) leaves, and a variety of additional herbaceous foods such as Chara, Anacharis, Lemna, Scirpus,
Sparganium, Carex, and Sagittaria. When feeding in shallow waters, trumpeters use their strong legs and
large feet to excavate the tubers and rhizomes of various aquatic plants, often forming large holes on the
shallow bottoms of the Red Rock Lakes marshes. They also swim with the neck and head under water,
pulling rooted materials off the bottom of the ponds. They are also readily able to remove duckweed
(Lemna) or other small foods from the water surface by straining it through the bill in the manner of
dabbling ducks and may feed heavily on duckweed when it is available. Vos (1964) described parental
“puddling,” a characteristic rapid paddling of feet during swimming, apparently serving to stir food up
from the pond bottom. This he observed mostly in an adult female, occasionally in its mate, and sev-
eral times in a cygnet. Female swans of various species frequently perform this behavior when leading
broods, apparently thus improving the foraging efficiency of the short-necked and weak-legged cygnets

Although the trumpeter swan was once strongly migratory, the remaining flocks are now relatively
sedentary, with the Canadian or Alaskan population undergoing limited migrations to southeastern
Alaska and the western parts of British Columbia (Banko, 1960). Mackay (1957) concluded that swans
breeding in the Peace River district of Alberta migrate to the northern United States and mix with swans
from the Red Rock Lakes National Wildlife Refuge during winter months, while the breeding areas of
those wintering in western British Columbia were then still unknown. Hansen ez a/. (1971) confirmed
that these birds represent the Alaskan breeding population.

Banko considered the presence of permanently open water with associated aquatic vegetation, a
certain amount of level and open terrain, and a minimum of heavy timber near watercourses as impor-
tant features of winter habitat. The breeding habitat found in Red Rock Lakes National Wildlife Ref-
uge were characterized by Banko as large shallow marshes or shallow (to four feet deep) lakes, of high
fertility, with a profusion of aquatic plants of submerged and emergent growth forms, and with gener-
ally non-timbered but well-vegetated shorelines. Within Yellowstone National Park the breeding lakes
are generally deeper, more heavily timbered, higher in elevation, and represent more marginal breed-
ing habitat. During the years 1954 to 1957 in Red Rock Lakes National Wildlife Refuge an average of
13 nesting pairs occupied Upper Lake (2,880 acres), 51 occupied River Marsh (8,000 acres), and 15.5
occupied Swan Lake (400 acres), a total average population of about 80 pairs on 11,280 acres, or 4.5
pairs per square mile. Besides the Red Rock Lakes—Yellowstone—Grand Teton population, other ma-
jor nesting populations occur in Canada and Alaska. Marshall (1968) reported that the nesting pop-
ulation at Grande Prairie, Alberta, numbers about 100 birds, and in Alaska. the birds nest commonly
along the southern coast from Yakutat to Cordova and in the Copper River drainage. Additional Alas-
kan breeding grounds are in the Kantashna, Tanana, Susitna, and Koyukak river valleys, the vast Yukon
River delta, the Kenai Peninsula, and the adjacent coast west of the Cook Inlet.

The total 1970 Alaska population was estimated at 2,800 swans, which, added to the Canadian
population and an estimated 800 birds in the contiguous United States, may have represented 4,000
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Fig. 8. Trumpeter swan, adult in flight
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to 5,000 birds (Denson, 1970, Hansen ez al., 1971). Although the trumpeter swan is not known to oc-
cur in the Aleutian Islands, the whooper swan has been reported there several times (Byrd ez al., 1974).

The U.S. Fish and Wildlife Service and Canadian Wildlife Service now recognize three populations
of trumpeter swans. The Pacific Coast Population and the Rocky Mountain Population are largely nat-
ural. The Interior Population is composed entirely of restored breeding flocks. Transplants from Red
Rock Lakes National Wildlife Refuge to other refuges have produced new breeding populations in the
coterminous United States. Swans were introduced in Malheur National Wildlife Refuge in Oregon
in 1939 and again in 1955, with the first successful breeding in 1958. That same year success occurred
in Ruby Lake National Wildlife Refuge, Nevada, after releases in 1949. In 1960 birds were released in
Lacreek National Wildlife Refuge in South Dakota, with the first successful nesting in 1963 (Monnie,
1966; Marshall, 1968).

Later introductions were made at the Turnbull National Wildlife Refuge (N.W.R.), Washington, and
in the Hennepin County Park District, Minneapolis, Minnesota. After nesting unsuccessfully in 1965
at Turnbull Refuge, later attempts were more successful, and in 1970 a total of eight pairs nested, hatch-
ing sixteen young. A few years later the number of swans declined and no nesting occurred for many
years. Very recently swans began nesting again at Turnbull. In 2015 there were just four adult swans
at Malheur and one cygnet. There were only two adults at Ruby Lake. Restoration efforts in Montana

Trumpeter swan, adult male head profile



48 SPECIES ACCOUNTS

sponsored by the Confederated Salish and Kootenai Tribes and the Blackfoot Challenge Partnership
are faring much better (Olson, 2016). Besides these refuge nestings, other localized nestings were later
reported in Alberta, Saskatchewan, British Columbia, Montana and Idaho. Another Rocky Mountain
nesting flock of trumpeter swans consists of the Canadian Flock that breeds in Yukon and Northwest
Territories to Alberta and Saskatchewan, the U. S. Breeding Segment (a subunit of the overall Rocky
Mountain population) in Idaho, Montana and Wyoming, which had 642 birds in 1954. After a slow
decline (there were only two pairs present in Yellowstone National Park in 2015, versus 59 in 1968)
these flocks have recovered with the assistance of restoration efforts in Montana, Idaho, and Oregon.
A total of 983 swans were found during the fall of 2015 in the U.S. segment of the Rocky Mountain
Population, a 61 percent increase over the previous year’s survey (Olsen, 2016). (Additions and edits
courtesy John Cornely and The Trumpeter Swan Society).

Since 1963 trumpeter swans have bred at Lacreek National Wildlife Refuge, after having been intro-
duced beginning in 1960 from Red Rock Lakes National Wildlife Refuge, Montana. They have since ex-
panded into the Nebraska Sandhills (Ducey, 1999). Nesting has since occurred in many of Nebraska’s
Sandhills wetlands, especially in Cherry and Grant counties, and was later reported from marshes in
Arthur, Brown, Garden, McPherson and Sheridan counties. By 1987 the South Dakota population had
increased to at least 268 birds, and by 1995 the Nebraska population had reached about 150 birds. In
recent years the swans nesting in South Dakota have declined significantly and most of this flock now
nests and winters in Nebraska. In more recent years breeding sites have expanded to include some loca-
tions outside the Sandhills region, and Nebraska’s Audubon Christmas Count numbers have gradually
increased. Wintering is now common on the Snake, North Loup and North Platte rivers, with flocks

of 100 or more birds sometimes reported.

Social behavior. Only during the winter season are trumpeter swans appreciably social, and then the
limited areas of open water force a degree of sociality upon them. Banko (1960) noted that it is seldom
that more than six or eight swans fly together in local flights unless they are simultaneously flushed. He
included a photo of 80 birds occupying a small spring in mid-January, but mentioned that as early as
February pairs and small flocks begin to spread out over the snowfields that overlie their breeding hab-
itat. As noted earlier, the average refuge density between 1954 and 1957 was 4.5 pairs per square mile
(142 acres per pair) in three major nesting habitats, and in the most favorable nesting habitats about 70
acres per nesting pair was recorded during one year. The actual size of the defended area was not deter-
mined, but Banko indicated that birds occupying open shoreline usually defended more area than did
those nesting on islands, although shoreline nesters sometimes defended only a small bay area around
the nesting site. Hansen ez al. (1971) suggested that spatial isolation, rather than food supply or size of
area, was important in determining territorial boundaries.

Trumpeter swans have no significant contact with whistling or mute swans on their breeding or
wintering areas, and Banko (1960) reported that they are highly tolerant of other bird and large mam-
mal species. Even among pairs on their breeding territory, the presence of geese, pelicans, cranes, or
herons is usually not sufficient to cause aggression, although swans leading young are less tolerant than
others. However, one case was found of a nesting swan’s killing a muskrat that approached a brood. Vos
(1964) also noticed several threats by nesting birds.

Vos (1964) reported on daily activity patterns of three captive swans, which may not be wholly
typical of wild birds. He noted that bathing, preening, sleeping, loafing, swimming, and foraging were
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performed several times daily and usually in unison by the pair. Preening bouts typically followed bath-
ing and lasted for varying periods up to 85 minutes. Resting or sleeping followed preening, and favored
resting spots were also used for preening and sleeping. Some sleeping periods lasted as long as 85 min-
utes, and the male usually had longer sleeping bouts than did the female. In total, the adult pair slept
about the same amount of time during the egg-laying period, while later in the summer a month-old
cygnet slept more than the total of both parents. In general, preening most commonly occurred early
in the morning, early in the afternoon, and during the evening. Feeding occurred after the morning
and evening preening periods, reaching a maximum in early afternoon, with a secondary evening peak.

There are few good data on daily movements, but Monnie (1966) reported that local movements
of up to about a hundred miles were noted at Lacreek National Wildlife Refuge over a prolonged pe-
riod. Banko (1960) observed that flights during local movements were usually performed at lower al-
titudes than were longer flights.

Reproductive biology, Monnie (1966) reported that some known-age trumpeter swans (two of
nine) initially formed pairs when 20 months old, and initial nesting occurred the following year. Banko
(1960) summarized evidence that nesting may begin as early as the fourth year of life or as late as the
sixth year, but it would seem probable that these examples are atypical, and that initial nesting in the
third year of life would be characteristic. Like mute swans, two-year-old pairs may establish territories,
even though actual nesting is not attempted. At least in some cases, the birds may form pairs when
20 months old and begin nesting as early as 33 months after hatching (Monnie, 1966). Some captive
swans do not begin nesting until much older, especially if they are reared under wild conditions. A wild-
caught pair in the Philadelphia Zoo first nested successfully in 1965, although the female (of unknown
age) had been in the zoo since 1959.

Monnie (1966) reported that courtship among 20-month-old swans began in mid-January and con-
tinued until mid-March during which time among nine birds two apparent pairs were formed, plus a trio
involving two males and a female, while two females remained unpaired. Monnie did not specifically in-
dicate whether this courtship consisted of actual copulatory behavior or of mutual triumph ceremonies.
Banko (1960) described the triumph ceremonies of this species, which are typically performed follow-
ing the expulsion of a territorial intruder. However, he noted that mutual display also regularly occurs in
the wintering areas among birds in flocks, although he did not clearly associate this behavior with pair
formation. Triumph ceremonies involving more than two birds most probably represent participation by
the past season’s offspring, if my observations at the Wildfowl Trust are also characteristic of wild birds.

Like other swans, trumpeters are monogamous and have strong pair bonds. Banko (1960) reported
a single case of a trio living together, although the sex of the extra bird was not learned. Griswold (1965)
also reported a captive trio, in which a male was paired with two females. Banko assumed that a per-
manent pair bond was typical of this species, although Hansen ez 4/ (1971) found one case of a female
remating in the year following the loss of her mate.

Vos (1964) observed eleven copulations in captive trumpeter swans, ten of which were seen between
April 16 and 26 (the first egg were laid April 21). One copulation was also seen in mid-July, more than
a month after hatching had occurred. Typically, as copulation ends both sexes rise together in the water,
variably extending their wings (the male usually more fully extending his) while both birds call in unison.
Finally, the birds flap their wings once or twice, followed by bathing and preening (Johnsgard, 1965).
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Banko (1960) reported on 109 nests observed over four seasons in Red Rock Refuge. Over 70 per-
cent of these were located on or very near a previous nest site, with four sites used all four years. Island
sites were preferred over shorelines, and fairly straight shorelines tended to be avoided. Highest concen-
trations occurred where irregular shorelines combined with numerous sedge islands to produce maxi-
mum habitat interspersion, producing maximum nest densities of one nest per 70 acres. Hansen ez a/.,
(1971) noted that 32 of 35 Alaskan nests were built in water from 12-36 inches deep, and 21 of 40 nests
were located in beaver impoundments 6-14 acres in area. Stable water levels and tall, dense emergent
plants apparently provide the necessary security, food supply, and nest support needed by these birds.

Most preliminary nest-building is by the female, but the male helps gather nesting material and to
a limited extent may assist in nest construction. Females not only spend more time nest-building, but
also are more effective in gathering materials (Vos, 1964). Vos did not observe the male actually incu-
bating, but saw it sitting on the nest once during the egg-laying period. However, Griswold (1965) did
report an instance of apparent incubation assistance by the male, inasmuch as both birds were once
seen on the nest, with four eggs under one and three under the other. This is apparently the only report
of possible incubation by the male.

Of 74 completed clutches observed by Banko, the average was 5.1 eggs, with a range of 3-9. Han-
sen e al. (1971) stated that 53 clutches from Alaska’s Copper River area averaged 4.9 eggs, while 160
clutches from the Kenai region averaged 5.3 eggs. Yearly differences were noted, with smaller clutches
typical of years having late springs, and larger clutches typical of more favorable breeding seasons. The
eggs are laid at two-day intervals. Incubation period estimates have ranged from 32-37 days. Hansen
et al. noted that six nests in the Copper River area had incubation periods of 33-35 days. There is no
good evidence that the male assists in incubation under natural conditions.

The cygnets normally hatch at about the same time. However, Griswold (1965) reported a stag-
gered hatching period in one captive pair. He noted that the first two young to hatch were seen enter-
ing the water initially when about 48 hours old, while the third left the nest when about 24 hours old.
Griswold’s observations were complicated by the fact that two females were present, and both may have
contributed to the clutch.

Banko (1960) noted that egg-hatching success varied from 51-66 percent during three different
years. During six years at Grande Prairie, Alberta, the comparable percentages ranged from 55-92 per-
cent (Mackay, 1964), and three years’ data from the Kenai Peninsula, Alaska, indicated an average 82
percent hatching success (Hansen ez al., 1971). Infertility and embryonic deaths appear to be the ma-
jor causes of hatching failure, with egg predation insignificant. A few Alaskan nests have been found de-
stroyed by bears and wolverines (Gulo luscus). Banko (1960) reported one probable instance of renest-
ing following nest destruction.

Vos (1964) noted that for the first few weeks a youngster was closely guarded, with the two parents
placing themselves on either side of the cygnet. However, the female was generally more closely asso-
ciated with it, and usually when swimming the female led the cygnet, with the male following behind.
Griswold reported that by the age of about three months a captive female had attained a weight of 14.5
pounds. Four males weighed from 13.5-16 pounds, and collectively averaged about 15 pounds. Banko
mentioned a 19-pound cygnet of preflight age, and Hansen ez a/. (1971) stated that such a weight can
be attained in as few as 8-10 weeks.

Banko (1960) summarized data indicating that the fledging period is probably normally from
100-120 days, with known minimum and maximums of 91 and 122 days. A very similar range, from
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90—105 days, has been reported for Alaskan birds (Hansen ez al., 1971). According to Banko, consid-
erable preflight mortality occurs, with possibly 50 percent or more of the young being lost during this
period. Most of this mortality occurs early in life, from apparently varied causes.

Monnie (1966) reported cygnet losses by great horned owls (Bubo virginianus), and probably also
raccoons (Procyon lotor), and Banko suspected that minks (Mustela vison) or skunks (Mephitis spp.)
might play a predatory role at the Red Rock Lakes National Wildlife Refuge. Hansen ez al. (1971)
found a rather low (15-20 percent) cygnet mortality rate in Alaska for the first eight weeks, and prac-
tically none afterwards.

Wild females have been known to live as long as 18 years, and a male reached 23 years and ten
months (Baldassarre, 2014). The apparent maximum longevity record in captivity is 29 years (Scott
and the Wildfowl Trust, 1972). Banko (1960) suspected that trumpeter swans are virtually free of most
natural enemies once they have fledged and speculated that only coyotes (Canis latrans) or golden ea-
gles (Aquila chrysaetos) might be of possible significance as predators.

In Alaska, non-breeding birds gather in flocks on large, open lakes and begin their wing molt al-
most simultaneously, with nearly all of them beginning and terminating their flightless period within
ten days of one another. A less regular molting pattern occurs in breeding birds. Males usually begin
their wing molt early in the incubation period, or sometimes as late as after hatching. Females begin
molting their flight feathers from 7-21 days after the clutch has hatched. Since the flightless period is
about 30 days long, both members of a pair are rarely flightless simultaneously, and both sexes regain
their flying abilities prior to the fledging of the young.

In Alaska, some young may still be unable to fly at the time of freeze-up, and the birds seem to
postpone their fall migration as long as possible, with family groups being the last to leave the breeding

Fig. 9. Trumpeter swan, adult landing
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grounds (Hansen ez al., 1971). Starvation during severe winters may be a significant mortality factor,
at least in Canada. Mackay (1957) mentioned that cygnets of a family evidently remain together for at
least the first year after hatching, since three brood-mates that were banded in Alberta in 1955 were all
shot in Nebraska the following fall.

Status. Early estimates of this species’ population were provided by Hansen ez al. (1971), who found
nearly 3,000 swans in 1968, but probably missed hundreds more during their aerial surveys. There was
then thought to be about 150 additional swans that summered in western Canada, and over 300 in the
vicinity of Red Rock Lakes National Wildlife Refuge plus Yellowstone and Grand Teton national parks.
Of these, 59 birds were concentrated in Yellowstone National Park plus the additional isolated breeding
population of about 80 breeding pairs present at Red Rock Lakes National Wildlife Refuge. There were
about 600 additional birds in other U.S. refuges and zoos in 1970, suggesting that over 4,000 trum-
peter swans then existed in North America.

Trumpeter swans have increased remarkably since the 1970s. As an amazing example of conserva-
tion success, the currently expanding Pacific Coast population, which breeds from Alaska to northwest-
ern British Columbia and the Northwest Territories and winters from southern Alaska to Washington
and Oregon, numbered 26,790 birds in 2010 (Groves, 2012, Baldassarre, 2014), or seven times the to-
tal estimated 1968 North American population! The Interior Population, which once bred across the
Great Plains and eastward to the Great Lakes, was totally extirpated during settlement times, but has
recently been recreated by transplant programs. These birds now breed from the High Plains to On-
tario and New York. By 2010 the High Plains component of this population was centered mostly in
Nebraska and South Dakota, and numbered nearly 600 birds.

Other restorations in Minnesota, Ontario, Wisconsin, Michigan, Ohio and Iowa have resulted in
nesting flocks. As the Interior Population is expanding, more swans are pioneering south for the winter,
and some are congregating in winter flocks in wildlife refuges, sanctuaries, and other areas. Examples
include Riverlands Migratory Bird Sanctuary and Squaw Creek National Wildlife Refuge in Missouri,
and the Magness Lake area in Arkansas. A few swans are even venturing to their historic wintering ar-
eas on the Gulf Coast and Chesapeake Bay. There were nearly 10,000 trumpeter swans in the still rap-
idly expanding Interior Population by 2010, in widely scattered locations from South Dakota, Ne-
braska, and Manitoba east to Ontario and New York (additions and edits courtesy John Cornely and
The Trumpeter Swan Society). By 2010 the total North American trumpeter swan population was es-
timated at 46,225 birds, as compared with the 69 that were known to exist in 1932 (Groves, 2012).

Relationships. The trumpeter, whooper, whistling, and Bewick’s swans collectively constitute a
close-knit evolutionary complex collectively referred to as the northern swans, in which the species lim-
its and internal relationships are still far from clear (Johnsgard, 1974a). Given the conspecificity of the
whistling and BewicK’s swans, it seems intuitive that the trumpeter swan and whooper swan are each
other’s nearest relatives (Johnsgard, 1974a), although Livezey (1996) judged the Bewick’s swan, rather

than the whooper swan, to be the nearest relative of the trumpeter swan.

Suggested readings. Banko, 1960; del Toyo, Elliott & Sargatal, 1992; Mitchell, 1994; Todd, 1996;
Kear, 2005; Baldassarre, 2014.



Whooper Swan Cygnus cygnus (Linnaeus) 1758

Other vernacular names. None in general English use. Singschwan (German); cygne sauvage
(French); cisne gritén (Spanish).

Subspecies and range. No subspecies currently recognized. The breeding range includes Iceland
and Eurasia from northern Scandinavia eastward through Finland and northern Russia, and in north-
ern Asia from Kolymsk and Anadyr to Kamchatka and the Commander Islands, and southward through
the taiga and scrub forest zone to the Russian Altai, the lower Amur Valley, and Sakhalin. Winters far to
the south, from Great Britain and northwestern Europe east to the western border of China. The east-

ern population also winters in Japan, Korea, as well as along the Pacific coast of China.

Measurements and weights (mainly from Scott and the Wildfowl Trust, 1972). Folded wing: males,
590-640 mm; females, 581-609 mm. Culmen: males, 102-16 mm; females, 97-112 mm. Weights: males,
8.5-12.7 kg (ave. 10.8 kg); females 7.5-8.7 kg (ave. 8.1 kg). Eggs: ave. 113 x 73 mm, white, 330 g.

Identification and field marks. Length 55-65” (140—65 cm). The whooper is the only one of the
northern swans with the yellow on its bill reaching forward beyond the nostrils, and the only swan with
a partially yellow bill that has a folded wing length in excess of 580 millimeters. In the adult plumage
both sexes are entirely white, with black legs and feet and a black bill except for the large yellow bill
marking. Females cannot be externally distinguished from males. Juveniles have a variable number of
grayish feathers mixed with the white feathers of the immature plumage, and their bills are pinkish at
the base rather than yellow.

In the field, the extensively yellow bill is the best field mark, and the more trumpet-like and less musi-
cal call of this species helps to distinguish it from the noticeably smaller Bewick’s race of the tundra swan.

NATURAL HISTORY

Habitat and foods. The preferred breeding habitat is shallow fresh-water pools and lakes, and along
slowly flowing rivers, primarily in the coniferous forest (taiga) zone, but also in the birch forest zone
and treeless plateaus, but rarely in tundra (Voous, 1960). On the breeding grounds the foods of adults
probably consist mainly of the leaves, stems, and roots of aquatic plants, including algae. A considerable
amount of grazing on shoreline and terrestrial vegetation is performed; the whooper swan is thought to
consume higher proportions of terrestrial plants and animal materials than is true of the Bewick’s tun-
dra swan. In the wintering areas of Europe the birds have been found to consume such aquatic plants
as pondweeds and similar leafy foods (Zostera, Ruppia, Elodea) that can readily be reached from the sur-
face. In some areas they also graze on winter wheat, waste grain, turnips, and potatoes (Owen & Kear,
in Scott and the Wildfowl Trust, 1972). In some areas animal materials are consumed, such as midges
and freshwater mussels (Kear, 2005).

55
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Map 6. Breeding (hatched) and wintering (stippling) distributions of the whooper swan (from Johnsgard, 1978).

Social behavior. Whooper swans are gregarious and form large flocks in the nonbreeding season;
in Aberdeenshire, Scotland, flocks of 300-400 often may be seen foraging in agricultural fields. Fairly
large winter flocks also occur locally in Japan in protected sites such as Hyoko reservoir (Lake Hyo), on
the island of Honshu. These wintering flocks consist of firmly paired, courting, and sexually immature
birds, including first-year birds still consorting with their parents.

So far as is known, the process of pair formation and pair bonding in whooper swans is exactly as
in the trumpeter swan, as is the behavior associated with copulation. First-year birds remain with their
parents through the winter period and start back toward the breeding grounds with them. Since the
birds arrive on the breeding grounds in pairs, the family bonds must be broken during the spring mi-
gration period. Whooper swans leave their European and Asian wintering grounds in late February or
March, and may not arrive at their northernmost breeding areas until May.

Although essentially monogamous, divorce rates are much higher in whooper swans than in Be-
wick’s swans (Rees ez al. 1996). In one study 5.8 percent of the whooper pairs were found to have a new
mate although their earlier mate was still alive. Divorce is not obviously associated with poor breeding
success, since 25 percent of divorced pairs had bred the previous year. However, breeding success im-

proved among pairs remaining together for several years.
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Fig. 10. Whooper swan, adults landing
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Fig. 11. Whooper swan, pair performing triumph ceremony

Reproductive biology. Immediately upon the birds’ arrival on their breeding grounds, or at most
within two weeks of arrival, nest building begins. Nests are built either on dry ground or in reed beds,
often so large and with so deep a cup that the top of the sitting female may be flush with the rim of the
nest. The nest cup is extensively lined with down, and a clutch of from 4-7 eggs, most commonly five,
is laid. Average clutch sizes in Iceland and Finland are 4.5 and 4.4 respectively, with clutches in south-
ern Finland slightly larger (and cygnet morality lower) than in northern Finland (Einarsson, 1996).

Eggs are laid at approximate 48-hour intervals. In Russia, egg-laying occurs during May and June,
and in Iceland it also normally occurs at that time. Undoubtedly the time at which the nesting sites be-
come snow-free dictates the year-to-year onset of nesting in this species. The probable usual incubation

period is 35 days, although various estimates have ranged widely, from 31-42 days.
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Whooper swan post-copulatory display, male with wings lifted

Incubation is performed entirely by the female, but the male remains in very close attendance.
Typically she leaves for a short time during the warmest part of each day to forage. Some cases of sec-
ond clutches following clutch loss have been reported. Hatching of the clutch is synchronous, over a
36-48-hour period. The male also closely guards the cygnets, which in Iceland have been reported to
fledge in as short a period as about two months, but is typically 87 days (Haapenen ez al., 1973b).
Captive-raised young may fledge in as little as 80 days (Kear, 2005). The young birds eat insect larvae,
adult insects, and vegetation growing on the water surface or just below it. The juveniles remain with

their parents through their first winter. Maximum longevity record in captivity is 25 years (Scott & the
Wildfowl Trust, 1972).

Status. The total world population of the whooper swan was less than 100,000 birds in about 1970,
but nearly universal protection has been given the species. The Icelandic breeding component was then
5,000—6,000 birds, which wintered in Iceland and Great Britain. Those breeding in Scandinavia and
western Russia and wintering in northwestern Europe probably numbered about 14,000. The birds
that breed farther east in Russia wintered mainly on the Black and Caspian seas, and probably then to-
taled at least 25,000. The Far Eastern breeding component that winters along the western Pacific coast
is least well documented, but close to 11,000 were counted during a wintering census in Japan in that

same time period (Scott and the Wildfowl Trust, 1972).
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Whooper swan, female with downy cygnets

In more recent surveys, the Icelandic population was judged to be nearly 21,000 in a 2000 sur-
vey, with 30-33 percent wintering in Great Britain, 61-66 percent in Ireland, and the rest wintering
in Iceland (Kear, 2005. The Northwestern European population was surveyed in January, 1995, with
over 20,000 birds judged to present in Denmark, 14,000 in Germany, 7,500 in Sweden, over 5,000 in
Norway, and 3,000 in Poland. The total Northwestern European population was estimated at 59,000
(Laubek ez al., 1999). The species” eastern population is dispersed across Russia and northern China,
with those wintering in western Asia around the Black and Caspian seas of unknown population size,
but possibly numbering about 20,000. Those breeding from eastern Russia through China, and win-
tering in China, Japan and Korea are likewise of uncertain population size, but during the 1990s they
were estimated at about 60,000 in China and 31,000 in Japan. Perhaps another 4,000 birds winter on
the Korean Peninsula. Small numbers also winter on the Aleutian and Pribilof islands (Kear, 2005).



WHOOPER SWAN 61

Relationships. Although the whooper swan and trumpeter swan have at times been regarded as
conspecific (e.g., Delacour, 1954-65), this is not the only possible interpretation of relationships among
the northern swans (Johnsgard, 1974), and the usual present position is to consider the two as separate
species. For example, Livezey (1996) judged the Bewick’s swan, rather than the trumpeter swan, to be
the whooper swan’s nearest relative.

Suggested readings. Scott and the Wildfowl Trust, 1972; del Toyo, Elliott & Sargatal, 1992; Todd,
1996; Kear, 2005.



Tundra Swan (Whistling Swan) Cygnus c. columbianus (Ord) 1815

Other vernacular names. wild swan, whistler, Pfeifschwan (German); cygne siffleur (French), cisne

silbador (Spanish).

Range: Breeds in arctic North America from western Alaska across the northern parts of the North-
west Territories to Southampton Island, Nottingham Island, and the Belcher Islands. The North Amer-
ican population winters mostly along the Atlantic and Pacific coasts, but passes through the interior

during migrations, and varying numbers overwinter in northern Utah.

Subspecies. The whistling swan is currently classified by the American Ornithologists’ Union
(1998), Kear (2005) and Baldassarre (2014) as a North American subspecies of C. columbianus, the
tundra swan. This species, which includes the Eurasian Bewick’s swan (C. columbianus bewickii), has a
high-latitude Holarctic distribution, the North American component breeding in arctic tundra habi-
tats from western Alaska to Hudson Bay, and on Southampton, Banks, Victoria, and St. Lawrence Is-
land. Winters along the Pacific coast from southern Alaska to California, with some overwintering in-
land to Utah; also winters on the Atlantic coast, mainly from Chesapeake Bay to Currituck Sound, but

increasingly north to northern New England.

Measurements and weights (after Banko, 1960). Folded wing: Adult male 501-569 mm. (average
538), adult female 505-561 mm. (average 531.6). Culmen: Adult male 97-107 mm. (average 102.6),
adult female 92.5-106 mm. (average 99.9). Weights: males, 4.7-9.6 kg (ave. 7.1 kg); females, 4.3-8.2
kg (ave. 6.2 kg). Nelson and Martin (1953) indicated an average weight of 35 males as 15.8 pounds
(7,165 grams), with a maximum of 18.6 pounds; 42 females averaged 13.6 pounds (6,167 grams), with
a maximum of 18.3 pounds. Banko (1960) reported that seven males at least two years of age had a
maximum weight of 19.5 pounds, and 21 females of the same age class had a maximum weight of 19
pounds. Sherwood (1960) mentioned a male that weighed 19 5/8 pounds. Scott ez al. (1972) reported
the average weight of 29 males as 7.5 kilograms (range 7.4-8.8) and 39 females averaged 6.6 kilograms
(range 5.6-8.6). Eggs: ave. 110 x 73 mm, white, 280 g.

Identification and field marks. Length 48-58”(120-50 cm). Whistling swans can be confused
with trumpeter swans even when being handled; the absence of a fleshy knob at the base of the bill read-
ily separates them from mute swans. To be certain of identification, the upper surface of the sternum
must be examined to see if a protrusion near its anterior end is present, which would indicate a trum-
peter swan. Alternatively, the bird is probably a whistling swan if it weighs less than 20 pounds, mea-
sures less than 50 mm. from the tip of the bill to the anterior end of the nostril, and has bright yellow
or orange yellow spots on the lores.

The whistling swan is completely white in adult plumage, with black legs and feet and a bill that

is typically entirely black except for a small yellow area in front of the eye. However, whistling swans
62
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Map 7. Breeding (hatched) and wintering (stippling) distributions of the whistling race of the tundra swan (from John-
sgard, 1978).
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sometimes lack this yellow mark, and thus a bill length that is less than 50 millimeters from the front
of the nostrils to the tip of the bill is a better criterion for birds in the hand. Fermales are identical to
males, and average slightly smaller in size. Juveniles possess some gray feathers for most of their first fall
and winter of life, and their bills are mostly pinkish.

In the field: The neck of the whistling swan appears to be shorter and the bill profile somewhat more
concave than those of the trumpeter swan. Unless both trumpeter and whistling swans are seen together,
a size criterion is of little value in the field. Rather, the differences in their voices are perhaps the best
field mark, in association with the presence or absence of yellow coloration on the lores. If the lores are
completely black, the bird may be of either species, but if a prominent yellow to orange yellow mark
is present, the bird is a whistling swan. Further, if the voice is sonorous and hornlike, often sounding
like ko-hob, it is a trumpeter, whereas the voice of the whistling swan is more like a high-pitched bark-
ing sound, wow, wow-wow (Banko, 1960).

No external differences in the sexes exist that would allow for sex determination without inter-
nal examination. Birds possessing feathered lores and/or some grayish feathers persisting from the ju-
venile plumage are in their first year of life. Apparently the rate of sternal penetration of the trachea is
fairly constant for the first three years, and by the second winter the tracheal loop starts to rotate and
begin its expansion into the carina of the sternum (Tate, 1966). Together with the length of the tra-
cheal perimeter within the sternum, the changes in the shape of the nasal bones are good indicators of
age, according to Tate. First-year birds have a well-defined “V” groove formed by the nasal and lachry-
mal bones, which gradually alters by medial fusion with age, so that the V is nearly obliterated in old
birds. In young birds the feathers of the forehead extend forward to a point in the midline, while in
older birds this point gradually recedes until a smooth and rounded brow is formed.

NATURAL HISTORY

Habitat and foods. The whistling swan is associated with arctic tundra throughout its breeding
range in North America, and thus is an ecological counterpart of the Old World subspecies, the Be-
wick’s swan. The whistling swan has a breeding range well to the north of the trumpeter swan’s, in arc-
tic tundra. Heaviest nesting concentrations in Canada are in the coastal strip from the west side of the
Mackenzie Delta to the east side of the Anderson Delta, with sparser populations inland, especially
south of the tree line (Banko and Mackay, 1964). This Northwest Territories population evidently win-
ters on the Atlantic coast (Sladen and Cochran, 1969). In central and eastern Canada swans are usually
absent from the rocky Precambrian shield, but occur wherever typical tundra occurs, north to Banks
Island and south to about the Thelon River. In Alaska, major breeding areas include the north side of
the Alaska Peninsula and adjoining Bristol Bay, the Yukon—Kuskokwim Delta, and, to a much lesser
extent, the Kotzebue Sound area

Whistling swans winter in two widely separated areas. Approximately half the continental popu-
lation winters in the Atlantic Flyway, primarily on Chesapeake Bay and Currituck Sound. The rest of
the population winters in the Pacific Flyway, chiefly in the Central Valley of California. Some usually
also overwinter in the Great Salt Lake valley of Utah, where the yearly numbers there are influenced by
the severity of the winters (Sherwood, 1960). Normally their winter habitat includes sufhicient aquatic
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Fig. 12. Whistling (tundra) swan, pair in flight
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plant life to provide adequate food, but during unusually severe winter conditions feeding in cornfields
has been observed (Nagel, 1965).

Preferred wintering habitat in the Chesapeake Bay area consists of open and extensive areas of brack-
ish water no more than five feet deep (Stewart, 1962). January counts in that region indicated the fol-
lowing percentage usage of available habitats: brackish estuarine bays, 76 percent; salt estuarine bays, 9
percent; fresh estuarine bays, 8 percent; slightly brackish estuarine bays, 6 percent; and other habitats,
1 percent. Freshwater areas are used primarily by early fall arrivals.

Foods taken on the breeding grounds are not yet well studied, but in migration and wintering areas
the birds usually feed extensively on such aquatic plants as wild celery (Vallisneria), wigeon grass, bul-
rushes, and pondweeds. The tubers of arrowhead (Sagittaria) are favored foods, and in brackish waters
the birds may feed to some extent on mollusks, especially clams. Some grazing on agricultural lands is
performed by wintering birds, which may consume grain and waste potatoes (Owen & Kear, in Scott
and the Wildfowl Trust, 1972).

Like other swans, the whistling swan feeds predominantly on vegetable materials from aquatic
plants. Martin ez al. (2011) listed grasses and sago pondweed (Potamogeton pectinatus) as major food
for both the eastern and western populations, and additionally list wild celery (Vallisneria), lady’s
thumb (Polygonum persicaria), horsetail (Equisetum), and bur reed (Sparganium) as important foods
in one region or the other. Sherwood (1960) reported that tubers and seeds of sago pondweed were
the exclusive food of twelve specimens obtained in the Great Salt Lake valley, although other aquatic
foods were available.

Since these swans typically feed on or closely adjacent to their nesting areas, they normally are not
forced to move about extensively in search of food. Thompson and Lyons (1964) noted that pronounced
diurnal foraging flights were not characteristic of the spring flock of whistling swans they studied and
noted that average midday counts were only about 200 birds fewer than average morning or evening
counts (749 and 771, respectively). Sladen and Cochran (1969) observed that swans rarely reached an
altitude of 1,000 feet during local movements.

Edwards (1966) noted the presence of wintering whistling swans in the flock of resident mute swans
at Grand Traverse Bay, Michigan. Martin ez /. (1951) and others have suggested that whistling swans
may despoil the supply of duck foods in some areas, and certainly the preferred foods such as sago
pondweed and wigeon grass are also used by many ducks. Wigeons and canvasbacks are species with
habitat preferences and foods similar to those of whistling swans in the Chesapeake Bay region (Stew-
art, 1962). Sherwood (1960) mentions observing a considerable number of species of geese and swans
feeding among swans without any visible intolerance on the swans’ part. He suggested that the swans
may actually increase the forage for the ducks, both by pulling up more food than they actually con-
sume and by possibly creating new sago beds by dissemination of seeds and tubers as well as by “culti-
vation” of the marsh bottom.

Stewart and Manning (1958) and Stewart (1962) reported on the winter foods of whistling swans
in Chesapeake Bay and found that birds foraging in the preferred brackish estuarine bay habitat relied
largely on wigeon grass (Ruppia) and to a lesser extent on sago pondweeds, with bivalve mollusks (Mya
and Macoma) also being taken in considerable amounts. Four birds collected in fresh water estuaries
had been feeding almost exclusively on wild celery, and four from estuarine marsh ponds had been eat-

ing wigeon grass, three-square (Scirpus), and grasses.
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Whistling (tundra) swan, adult swimming

@‘

Whistling (tundra) swan, adult swimming, front view
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Social behavior. Flock sizes in wintering areas and during migration are often large, and may num-
ber in the hundreds or even in the thousands, although the birds are strongly territorial and well scat-
tered during the breeding season. The birds have a relatively long migratory route, often of more than
2,000 miles between wintering and breeding grounds. Counts made during spring in Wisconsin indi-
cate that most flocks consist of units of up to as many as about 13 birds that remain together on local
foraging flights. Thus, families and pairs are the obvious unit of substructure in whistling swan flocks.
By the time they reach their breeding grounds these flocks have broken up and the birds spread out
widely over the tundra, often in densities of only about one or two pairs per square mile. Pair forma-
tion probably occurs in wintering flocks, presumably when the birds are in their second or third winter.

Very little reliable information is available on the age of sexual maturity in whistling swans. They
have been bred only rarely in captivity; Delacour (1954) reported breeding by a five-year-old female
with an older male, and Robert Elgas (pers. comm.) successfully bred a pair of hand-reared whistling
swans when they were six years old. Two pairs of swans hatched from wild-taken eggs nested initially
when they were four years old (William Carrick, pers. comm.). Scott (1972) believed that the con-
specific Bewick’s swan may normally breed initially at four years. There seems to be no record of cap-
tive whistling swans breeding before their fourth year, but it is uncertain that this age is typical of wild
birds. The triumph ceremonies and behavior associated with copulation are nearly the same in this spe-
cies as in the trumpeter swan, although the speed of movements and associated vocalizations differ ap-
preciably (Johnsgard, 1965).

During the nonbreeding season whistling swans are highly social, with flock sizes often number-
ing in the hundreds. Thompson and Lyons (1962) made observations on a flock of 1,022 swans dur-
ing spring migration in Wisconsin and counted the birds in groups making local movements to and
from foraging areas, mostly on fallow fields nearby. Nearly 35 percent of the flock counts were of pairs,
with units of 35 birds also fairly common. This would suggest that yearling birds often remain with
their parents during spring migration, although no attempt was made to distinguish young birds from
adults. Apart from a small percentage of single birds, the remaining flock sizes gradually diminished
in frequency up to a unit size of 13 birds. Among the Bewick’s swans wintering at the Wildfowl Trust,
up to three seasons’ of young have been observed associating with their parents, producing flock units
of 13—15 birds. Thus, it is apparent that even large flocks of swans have a well-developed substructure
that is related to family bonding.

Whistling swans are to be found in flocks consisting of aggregated pairs and family groups at all
times except during the nesting season. Such groups often merge in “staging areas” at various points
along their migration routes; these areas provide a combination of abundant food and relative safety
from large predators. Fall flocks of 10,000-25,000 swans have been reported in Alberta and Utah (Banko
and Mackay, 1964). Staging areas often consist of temporarily flooded fields or permanent water areas
no more than about five feet deep.

The low densities of swans on their breeding grounds is probably a reflection of territorial tenden-
cies. Lensick (1968) reported nesting densities of from 130-320 hectares per pair (0.8-2.0 pairs per
square mile) in western Alaska. Swan densities based on aerial surveys in the Northwest Territories were
estimated from 1948 through 1953. In the wooded delta of the Mackenzie River densities averaged 1.5
swans per square mile. In the area between the Mackenzie and Anderson rivers, the comparable aver-

ages were: coastal tundra, 1.7; upland tundra, 1.3; and transition zone to coniferous forest, 0.3 swans
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Whistling (tundra) swan, adult head profile.

per square mile (U.S. Fish and Wildlife Service, Special Scientific Report: Wildlife —No. 25). In 1950 the
area from the Annak River to Kent Peninsula was also surveyed and found to have a swan density of
0.16 per square mile, while southwestern and southeastern Victoria Island had a much lower density
of only 0.007. It would seem that a maximum density of about one or two pairs per square mile might
be expected in very favorable lowland tundra habitats.

Reproductive biology. Little is known of the pair-forming behavior of whistling swans, but it is
probably comparable to that of the better-studied Bewick’s subspecies. Peter Scott (1966) noted that
two-year-old birds spent quite a lot of time in courtship display during the winter months. However,
Dafila Scott (1967) mentioned that many of the pair bonds formed during second-winter birds were
only temporary and usually were broken by the following winter. As with the other swans, pair forma-
tion is a gradual and inconspicuous process, with a major aspect being the tendency of males to defend
mates or potential mates and, after expelling intruders, to return to the female, where they join in a
mutual triumph ceremony (Johnsgard, 1965). Differences in the head shape and bill patterning are ap-
parently important bases for individual recognition among the arctic-breeding swans, and it is highly

probable that individual differences in vocalizations may also play a role in mate recognition.
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Like the trumpeter swan, copulation in whistling and Bewick’s swans is preceded by mutual head-
dipping movements that closely resemble those of bathing birds. Unlike the mute swan, preening move-
ments do not playa role in precopulatory behavior. As treading is terminated, the male releases his grip
on the female’s nape as both birds extend their necks strongly upward and utter loud notes, usually si-
multaneously extending and waving their wings (Johnsgard, 1965).

Arrival on the nesting grounds of western Alaska occurs in late May, and nesting is usually under-
way by the first of June. There is a high degree of synchrony of nest initiation in individual areas, so
that most hatching occurs over a period of only three or four days. Most pairs choose nest sites on the
shore of a lake or a pond within 20 yards of water; somewhat fewer nests are built on islands or points
of lakes, and even fewer on tundra or in other locations. Elevated sites, such as hummocks, are favorite
nest sites and are also among the first areas to be snow-free in spring. There are marked year-to-year dif-
ferences in average clutch sizes, but they usually range from 3—5 eggs, with smaller average clutch sizes
associated with late, cold springs. Incubation is normally performed by the female, although a few ob-
servers have seen males sitting on and apparently incubating the eggs.

The nests of whistling swans are usually mounds of moss, grasses, or sedges and are from one to two
feet high (Banko and Mackay, 1964). Nests of whistling swans are typically well scattered over the tun-
dra. Banko and Mackay (1964) reported that nest sites vary in location from the edge of water to the
top of low hills a half-mile from water, with small islands in tundra ponds being preferred locations.

The female usually assumes all the incubation duties, as with other white swans, but the male re-
mains close by and actively guards the nest. Egg-laying begins shortly after arrival at the tundra breeding
grounds in late May or early June, and hatching occurs in late June or early July (Banko and Mackay,
1964). In southeastern Victoria Island, at the northern edge of this subspecies’ species’ range, the nests
are constructed in as little as five days or less, and in one case a nest was built and three eggs were de-
posited in no more than eight days (Parmelee ez a/., 1967). According to Banko and Mackay (1964),
four eggs constitute the normal clutch, with as many as seven at times. Lensick (1968, and in Scott ez
al., 1971) reported that five eggs were the normal clutch size in good springs, but only three or four
eggs usually present in cold, wet springs. The average clutch size of 297 clutches was 4.3, with a mode
of five and a range of 1-7.

An incubation period of 30-32 days is typical; Banko and Mackay (1964) estimated the whistling
swan’s average incubation to last about 32 days. Robert Elgas (pers. comm.) noted a 30-day incubation
period for Alaskan whistling swan eggs incubated under geese. Hatching there begins in early July, and
young are probably still about into September. No doubt a critical relationship exists between the time of
fledging and the first freezing weather, which may greatly influence breeding success during some years.

Most broods remain within 100-400 yards of their nest for some time, and the young grow at a
very rapid rate, reaching weights of 11-12 pounds in 70 days, and fledging at about the same time, at
60-75 days of age. Banko and Mackay reported that hatching occurs in late June or early July, while
fledging occurs about the middle of September, suggesting an approximate 75-80-day fledging period.
In Alaska the adults undergo their flightless period in July and early August, and non-breeders begin
to regain their power of flight in late August. About 85 days after the peak of hatching, families with
fledged young begin to join the non-breeders for the fall flight southward (Bellrose, 1976).

Little quantitative information is available on hatching success, but Banko and Mackay (1964)
estimated that an average of only two or three cygnets per hatched clutch survived until fledging in
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Fig. 13. Whistling (tundra) swan, adult landing

autumn. By counting the percentage of the distinctively plumaged juveniles during fall and winter, es-
timates of productivity and mortality can be attained. Chamberlain (1967) noted that the percentage of
young birds in the 1964-1965 winter flocks on Chesapeake Bay ranged from 9.46-13.9 percent, while
in 1965-1966 they ranged from 8.22—12.1 percent. The percentage of young was highest during Janu-
ary counts because of the relatively later arrival of family groups than of non-breeders.

For comparison, average brood sizes typically range from 2.55-2.63 young per pair in Alaska and
the Northwest Territories. Winter brood counts have ranged from 2.15-2.63 cygnets/pair, suggesting a
cygnet mortality of about 18-25 percent. During the eight-year period between 1964 and 1971, the per-
centage of juveniles in the Atlantic coast wintering population ranged from 4.8-14.6 percent (ave. 11.1)
and the average number of cygnets per family varied from 1.54-2.24 (ave. 1.93) birds (J. J. Lynch, in
unpublished “Progress Reports of Productivity and Mortality among Geese, Swans, and Brant”).

Information on adult mortality rates in whistling swans is sparse, since few are banded and they have
been legal game in only a few states. Hunter kills in the eastern population averaged 3,382 birds from
2000-2008, and 1,057 birds in the western population from 1994-2010 (Baldassarre, 2014). Based on
sightings of nearly 6,000 neck-banded birds, survival in the eastern population was judged to be 92 per-
cent for adult males and females, 81 percent for juvenile males and 52 percent for juvenile females (Nich-
ols ez al., 1992). Wild females have been known to live as long as 23 years (Baldassarre, 2014).

The postnuptial molt of the adults occurs while the young are still flightless, the female becoming
flightless about two weeks after the young hatch, while the male molts about the time the female re-
gains her flight (Banko and Mackay, 1964). Assuming each may be flightless for about a month, the
adults should both have regained their powers of flight by the time the young are about 80 days old,
or nearly fledged themselves.
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At that time, or mid-September, a fairly leisurely fall migration southward begins through the in-
terior of northwestern Canada along the Mackenzie River valley. By early October large concentrations
of birds occur on Lake Clair and Richardson Lake in northeastern Alberta. When the flocks reach east-
ern Montana and western North Dakota the combined eastern and western population splits into two
groups, depending on whether they will fly southwest across Montana and winter in some of the west-
ern states, especially California, or turn southeast, crossing North Dakota and southwestern Minne-

sota, toward wintering grounds along the mid-Atlantic coastline.

Status. The North American population of whistling swans probably consisted of somewhat less than
100,000 birds in the 1970s, judging from federal surveys. Slightly over half of the total North American
population nests in Alaska. There has been an approximate doubling in estimated whistling swan num-
bers over the past half-century; the western population had increased to more than 105,000 by 2009,
and the eastern population to nearly 97,000 by 2010 (Baldassarre, 2014). There have been regular al-
beit limited and localized hunting seasons for whistling swans since 1962, but the present hunting mor-

tality levels of a few thousand birds have seemingly not had any measurable effects on the population.

Relationships. The likely evolutionary relationships of the northern swans have been discussed ear-
lier (Johnsgard, 1974a). Although the current consensus is that the Bewick’s and whistling swans are
conspecific races of the tundra swan, there are some conflicting points that do not entirely support this
merger, whereas in contrast to some earlier opinions the trumpeter and whooper swans are now con-

sidered two distinct species.

Suggested readings. Scott & the Wildfowl Trust, 1972; Bellrose, 1976; del Toyo, Elliott & Sar-
gatal, 1992; Limpert and Earnst, 1994; Todd, 1996; Kear, 2005; Baldassarre, 2014.
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Bewicks (front) and whistling (rear) tundra swan adults.



Tundra Swan (Bewick’s Swan) Cygnus columbianus bewickii Yarrell 1830

Other vernacular names. None in general English use. Zwergschwan (German); cygne de Bewick
(French); cisne de Bewick (Spanish). The collective term “tundra swan” is generally used to designate
the entire Bewick’s swan—whistling swan complex, based on the current evidence that they consist of a

single Holarctic species.

Subspecies and range. The Old World breeding range extends from the Pechenga River, near the
Fenno-Russian border, eastward along the north Siberian coast to about 160 degrees East Longitude,
as well as on Kolguev Island and southern Novaya Zemlya. Besides the North American race, an east-
ern Siberian race, jankowskii, has sometimes been recognized for birds breeding east of the Lena River
delta. Winters in two widely separated areas: Europe (especially the Netherlands) and eastern Asia
(China, Japan, and Korea).

Measurements and weights (mostly from Scott & the Wildfowl Trust, 1972). Folded wing: males,
485-573 mm; females, 478—543 mm. Culmen: males, 82-108 mm; females, 75-100 mm. Weights:
males, 4.9-7.8 kg (ave. 6.4 kg); females, 3.4-6.4 kg (ave. 5.0 kg). Eggs: ave. 103 x 67 mm, white, 260 g.

Identification and field marks. Length 45-55” (115-40 cm). This is the smallest of the north-
ern swans; it is the only one with a partially yellow bill that has a wing measurement of less than 575
mm in adults, and the yellow markings of the bill do not extend below and beyond the nostrils. Fe-
males are identical to males, and juveniles have mottled gray and white plumage for most of their first
fall and winter of life. With increasing age, yearling and older birds gradually become indistinguish-
able from adults.

In the field, the relatively small size and high-pitched musical call of this species provide useful field
marks. The extent of yellow on the bill may be useful for close-range identification. It is also substan-

tially smaller than the whooper swan.

NATURAL HISTORY

Habitat and foods. The breeding habitat of this species consists of shallow tundra pools with
abundant submerged vegetation and a luxuriant growth of shoreline vegetation (Voous, 1960). Vir-
tually no specific information on breeding-grounds foods is available, but in Russia the birds are re-
ported to consume a variety of aquatic plants and grassy territorial plants. As with the other north-
ern swans, the leaves, roots, and stems of pondweeds are favored foods on migration and in wintering
areas, and the roots and rhizomes of eelgrass (Zostera) are also an important food. Various pasture

grasses (Glyceria, Agrostris, etc.) are grazed extensively when they are wet or flooded in England, and

74



TUNDRA SWAN (BEWICK'S SWAN) 75

Map 8. Breeding and wintering (stippling) distributions of the Bewick’s race of the tundra swan (from Johnsgard, 1978).

sometimes grazing on grasses of drier pastures is also done (Owen & Kear, in Scott and the Wild-
fowl Trust, 1972). During the early 1960s at the Wildfowl Trust, Bewick’s swans typically roosted
on the mud flats of the nearby Severn River and few in twice daily to the Trust grounds to eat the
grain put out for them. At times they would stay at the Trust all day, returning to the river only af-
ter the late afternoon feeding period.

Social behavior. Probably more is known of the social behavior of this swan than any other of the
northern swans, as a result of extensive observation of individually identified birds at the Wildfowl Trust
(currently known as the Wildfowl and Wetlands Trust) in England. Like other swans, the pair bonds of
this species appear to be strong and potentially permanent. Peter Scott (1972) reported that there had
been no observed cases of “divorce” among hundreds of individually recognizable Bewick’s swans over
seven years of observation, and up to three years had been required for bereaved swans to take a new
mate. Dafila Scott (1967) reported that some swans have left in the spring with one mate and returned

the next fall with a different one, suggesting that mate replacement sometimes occurs during a single
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breeding season. Some tentative pairing may occur during the second winter, but in six of seven cases
she observed, these pairings had broken up by the following winter. Peter Scott (1972) noted, however,
that some swans may remain with their parents for their second or even third winter of life.

Through this work it is known that pair bonds are strong and permanent, without a single known
case of “divorce” among hundreds of pairs studied. Birds that lose a mate may take up to three seasons
to find a new one, but some establish new bonds much sooner. Further, family bonds persist in im-
mature birds even up to the third winter of their lives, resulting in the association of up to four gen-
erations of related birds. Some tentative pairing may occur in birds as early as their second winter of
life, but nearly all these bonds are broken by the following winter, and probably initial breeding does
not occur in this species until the birds are nearly four years old (Scott and the Wildfowl Trust, 1972).
As in the other swans, pairs are formed and maintained by mutual displays such as the triumph cer-
emony; copulation probably plays little if any role in such pair-bond development as it rarely if ever
occurs among wintering flocks. Bewick’s swans winter at great distances, usually well over a thousand
miles, from their breeding grounds, and their departure from England for the breeding grounds oc-
curs during January and February. Arrival on the breeding grounds of Siberia may not occur until
May, and is associated with the onset of thaws and the appearance of flowing water in rivers (Demen-

tiev & Gladkov, 1967).

Reproductive biology. These swans spread out greatly on reaching their breeding grounds and se-
lect nest sites immediately. These sites are usually small hummocks on the tundra providing good vis-
ibility. The nests are constructed of tundra vegetation, especially sedges and mosses, with a lining of
down. It is typical that the pair uses an old nest site after some refurbishing, with the female lining the
nest with down or other feathers (Dementiev and Gladkov, 1967). The first eggs are laid on Novaya
Zemlya at the end of May or early June, and clutch sizes are reportedly only 2-3 eggs there, although
elsewhere 3—4 eggs are probably a more typical normal range for the clutch. Other observations have
indicated a mean clutch size of 3.62 eggs, with a range of 1-6, with year-to-year variatidons depending
on climate and food conditions (Kear, 2005).

The female alone incubates, and the normal incubation period is 29—-30 days, or slightly shorter
than in the other northern swans (Evans, 1975). Although a fledging period of only 30-45 days was
once reported for this species (Dementiev and Gladkov, 1967), this is very doubtful in view of the
nearly 70-day fledging period known to occur in the similarly tundra-breeding and conspecific whis-
tling swan. Captive-raised birds also fledge in 60—70 days, which is comparable to the typical fledging
period of whistling swans. Nonetheless, since the breeding territories are abandoned in September, the
cygnets can be little more than 80-90 days old before they must begin their thousand-mile southward
migration (Dementiev & Gladkov, 1967) Observations on wintering birds at the Wildfowl Trust indi-
cate that offspring will rejoin their parents until as long as their fifth winter of life, and will depart with
them in the spring (Kear, 2005).

Some information on the Bewick’s swan relative to annual survival can be obtained from the re-
turns of individually recognized birds to the Wildfowl Trust in later years. Evans (1970) provided a
listing of such sightings for a seven-year period for birds that were adults or second-year birds when
first sighted and recognized individually. Of a total of 792 identifiable birds, 287 were seen the subse-

quent winter season, indicating a minimum annual survival rate of 36.2 percent. However, 33 percent
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Bewick’s (tundra) swan, adult wing-flapping

returned seven years after initially having been first identified. This astonishing number of birds at least
nine years old indicates that the survival rate of these swans is quite high, in spite of local hunting dur-
ing their long migration. Sightings of birds returning in the third and subsequent seasons suggest an
annual survival rate of 87 percent, and a maximum known longevity of 27 years has been reported for
captive birds (Kear, 2005).

Status. The population of Bewick’s swans that breeds in eastern Russia and winters in northwest-
ern Europe numbered in the early 1970s about 6,000-7,000 birds. Of these, about half wintered in the
Netherlands, about 1,500 in England, 500-1,000 in Ireland, 700 in Denmark, and 300 in West Ger-
many. By 1990 the western breeding population had increased to about 29,000 birds, while the eastern
Asian population totaled some 86,000 (Rose and Scott, 1994; Wetland International 2002). The west-
ern wintering populations have been stable in recent years, and wintering in England has increased ap-
preciably with local protection and management. Although the birds are protected everywhere, illegal
shooting results in about one fourth of the live birds carrying lead shot in their bodies. The restricted
winter quarters for this population make it susceptible to future reductions, and the extensive tundra
breeding grounds of the species are perhaps not yet in immediate danger, although global warming ef-

fects in the arctic will be an increasing problem for all arctic birds.
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Relationships. The Bewick’s swan and whistling swan are currently (2016) classified as conspecific by
most authorities, but this interpretation may be an oversimplification of the evolutionary history of this
group of swans. The similar small size of these two forms may simply reflect evolutionary convergence to
comparable arctic tundra environments from separate stocks, rather than prove conspecificity (Johnsgard,
1974a). For example, Livezey (1996) judged the Bewick’s swan to be the whooper swan’s nearest relative.

Suggested readings. Dementiev & Gladkov, 1967; Scott & the Wildfowl Trust, 1972; del Toyo,
Elliott & Sargatal, 1992; Todd, 1996; Kear, 2005.



Coscoroba Swan Coscoroba coscoroba (Molina) 1782

Other vernacular names. None in general English use. Koskorobaschwan (German); cygne

coscoroba (French); cisne coscoroba (Spanish).

Subspecies and range. No subspecies recognized. Breeds in temperate South America from about
45 degrees South Latitude southward to Cape Horn and occasionally to the Falkland Islands, where it
has rarely bred (Woods, 1975). Winters variably northward, with some birds reaching central Chile,
northern Argentina, Paraguay, Uruguay, and extreme southern Brazil.

Measurements and weights (mostly from Scott & the Wildfowl Trust, 1972). Folded wing: both
sexes 427-80 mm. Culmen: both sexes 65-70 mm; females only, 63—68 mm. Weights: males, 3.8-5.4 kg
(ave. 4.6 kg); females, 3.2—4.5 kg (ave. 3.8 kg). Eggs: ave. 91 x 63 mm, whitish cream, 185 g.

Identification and field marks. Length 35-45” (90-115 cm). Coscoroba swans are both swan-like
and goose-like; the adult plumage is entirely white except for the distal portion of the primaries, which
is black. The head is feathered in front of the eyes, as in geese, but the bill is duck-like in shape and
bright pinkish red, while the feet and legs are fleshy pink. The iris is yellow to reddish in adult males.
Females have a dark brown iris color, as do immatures. Juvenile birds have a distinctive brownish pat-
tern on the head and upper parts, and their bill is grayish. Some gray or brownish feathers may persist,
especially on the wings, until the second year of life.

In the field, coscoroba swans somewhat resemble large white domestic geese, but their black wing-
tips (often scarcely visible except in flight) and bright pinkish red bills are distinctive. Both sexes have
a loud cos-cor-000 trumpeting call, uttered in flight and when on water.

NATURAL HISTORY

Habitat and foods. The favored habitats of the coscoroba swan are the lagoons and swampy areas
of Chile’s southern (Magellanic) region, where they are often found with black-necked swans. Weller
(1967) found them to be very common on a large fresh-water marsh with its shallow areas dominated
by bulrushes and cutgrass (Zizaniopsis). These birds normally feed by swimming or wading in shallow
water, but rarely also come ashore to graze along the water’s edge. These foraging traits, in conjunction
with the duck-like bill structure, must effectively reduce competition with the black-necked swan for
food. However, little is known specifically of their food; Johnson (1965) stated that they eat various
plants, aquatic insects, fish spawn, and apparently sometimes also small crustaceans. Todd (1996) saw

birds apparently feeding on marine invertebrates along the coast.

Social behavior. Coscoroba swans seem most often to be seen in small numbers; rarely are flocks

numbering in the hundreds ever mentioned. Weller (1967) reported loafing groups of 60—100 along
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Map 9. Breeding or residential (hatched) and wintering (stippling) distributions of the coscoroba swan (from John-
sgard, 1978). Increasingly migratory northward in the southern parts of the range. Occasional to rare on the Falk-

land Islands.
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Coscoroba swan, adult and cygnet

Coscoroba swan, adult pair
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Coscoroba swan, head and bill detail

the shore of an Argentine lake; probably the species’ greatest numbers are reached on various mid-sum-
mer molting grounds. It is presumed that these flocks consist primarily of paired birds, and that the pair
bonds of this swan are permanent. Little is known definitely of sexual maturation rates; although cap-
tive birds have been known to breed at four years, it is assumed that the normal period to sexual ma-
turity in the wild may be only two or perhaps at most three years. Unlike the typical swans, coscoroba
swans seemingly do not have a triumph ceremony by which pair bonds are established and maintained.
A simple greeting ceremony of calling does exist, and a threat display resembling that of the mute swan
also occurs, but the means and timing of pair formation remain obscure. In further contrast to the other
swans, copulation occurs while the birds stand in shallow water, after the male performs head-dipping.
Afterwards both birds call as the male partially raises his folded wings. In this respect, and in lacking
a triumph ceremony, the coscoroba swan strongly resembles some of the whistling ducks, such as the

black-bellied (Johnsgard, 1965a).

Reproductive biology. The coscoroba swan nests in the austral spring; in Chile the breeding season
extends from October to December (Johnson, 1965), whereas Gibson (1920) reported nesting in the
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Fig. 14. Coscoroba swan, adults in flight

vicinity of Buenos Aires during the period of June to November. Although normally the bird is a soli-
tary nester, he mentioned finding 16 nests in an area measuring 400 square yards. Johnson (1965) de-
scribed the nest site as usually a bulky mound of soft vegetation placed among reed beds, in long grass
close to water, or, if possible, on small islands. The nest cup is provided with an extensive down lining
and, although only the female incubates the nest, the male closely guards it. The clutch size ranges from
4-7 eggs and probably averages about six. It has been reported that the female usually leaves her nest
to forage for only about an hour in the morning and afternoon during incubation, and before leaving
carefully covers the eggs with down or even twigs.

Incubation requires approximately 35 days, and all of the cygnets normally hatch on the same
day. They differ from those of typical swans in being more distinctly patterned, with head markings
slightly suggestive of those of whistling ducks. Adult coscoroba swans have never been seen carrying
their young on their backs. They probably normally brood them on shore and thus back-carrying is less
likely than in the black-necked swan. The fledging period in captivity is about 14 weeks, with wild birds
flying when only 13 weeks old. The flightless period of the adults appears to be fairly variable; Weller
(1975a) reported seemingly flightless birds on Tierra del Fuego in January or February, and elsewhere
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in Argentina they have been collected from mid-November to mid-April. The period to sexual maturity
is uncertain, although one captive pair bred at three years of age, The average life expectancy in captiv-
ity is 7.3 years (Kear, 2006), but the maximum longevity record for captive birds is 20 years (Scott &
the Wildfowl Trust, 1972).

Status. The coscoroba swan is not extremely abundant anywhere in South America, but neither
is it obviously declining. As with the black-necked swans, loss of its favored temperate marsh habitats
might be the most serious threat to its continued survival. It is not particularly sought-after by hunters,
although some trampling of nests by cattle probably occurs locally. Up to 15,000 were once seen on a
single marsh in the Mendoza Province of Argentina (Todd, 1996). It is apparently becoming more nu-
merous on the Falkland Islands, where it is considered a rare visitor (Woods, 1975), and is known to
have very rarely nested there. Recent population estimates suggest a stable world population of more

than 25,000 birds (Rose and Scott, 1997; Wetlands International, 2002)

Relationships. It is impossible to neatly pigeonhole this species taxonomically, since it exhibits an
unusual combination of goose, swan, and whistling duck characteristics (Johnsgard, 1965). Its skeletal
anatomy suggests that it is a swan with some gooselike characteristics (Woolfenden, 1961), and except
for the apparent lack of a triumph ceremony, its behavior is generally swan-like. A study of its feather
proteins using electrophoresis data (Brush, 1976) indicated that the coscoroba swan should be retained
within the tribe of geese and swans (Anserini), rather than being considered an evolutionary link with
the whistling ducks (tribe Dendrocygnini). Livezey (1996) also concluded on morphological grounds
that Coscoroba is a sister-group to Cygnus.

Suggested readings. Johnson, 1965; Weller, 1967; Scott & the Wildfowl Trust; 1972; del Toyo,
Elliott & Sargatal, 1992; Todd, 1996; Kear, 2005.
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