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ECONOMIC IMPORTANCE OF DUCKS

"t is difficult to overrate the economic importance of ducks, and
. Joubtedly their esthetic and recreational worth is fully as great.
e mergansers are sometimes condemned because of their fish-eating
swelivities and are not highly prized as game, but most of the other
cies are of great economic value. As game birds, they help main-
1 trade in guns, ammunition, and sporting goods and bring custom
trade to country hotels and boarding houses as well.  In the devel-
nent and maintenance of duck clubs and shooting preserves, com-
ree and industry ave stimulated, so that dirvectly and indirectly the
iting of these birds affords worthwhile employment. In certain
dons of the country the gathering and preparation of the down of
eiders is an :wportant industry., During the pioneer and settle-

lubmitted for publicatlon June 27, 193B.
102031 *—38—1. 1
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ment days of our country waterfowl afforded an important source of
fond, and they still contribute to the sustentation of the aborigines of
far northern regions. Formerly the food value of waterfow! taken in
the United States reached several million dollars annually.

The recent precipitous decline in the abundance of waterfowl has
been alarming. Drought, encroachment of man into their nesting
territory, drainage, reclamation, overshooting, and perhaps the in-
crease of crows on their nesting grounds are some of the factors
responsible. Tt is hoped that the preseat efforts toward restoration
and conservation will halt this decline and cause a return of ths birds
to more satisfactory numbers.

One of the fundamentals of any restoration and game-management
nlan is to shape the environment to fit the needs of the animals con-
sidered. Food and cover are the primary essentials. The fallibility
of field observation alone in determining what is taken as food by
various forms of wildlife has been demonstrated innumerable times
to workers in economic biology. The only safe guide in ascertaining
the food requirements of any :necies is to find out, by stomach analy-
ses, what is actually eaten by that species under varying circumstances
and in different localities.

PURPOSE AND METHOD OF THE STUDY

The Biological Survey has been engaged in food-habits studies for
more than half a century. In its Food Habits laboratory it has
accumulated great numbers of stomachs, including gizzards and gul-
lets, of birds of wany groups, many of which have been examined.
An appreciable number of diving duck stomache have been analyzed
by W. L. McAtee, W. F. Kubichek, D. C. Mubbort, and the writer.
Reports on food habits of North American shoal-water, or river,
ducks by McAtee (57, 88)° and Mabbott 153) and on ducks of the
genus Nyroca by Kubichek (47) have been published. The present
bulletin ® deals with o study of the food Labits of North American
diving ducks, exclusive of mergansers. It is hased both on field studies
and on the analyses of the stomach contents (including both gizzard
and gullet) of 6,665 adults and 140 juveniles.

In accordance with the standard followed for many years, the food
percentages in this bulletin have been computed by the volumetric
method, described by the writer * as follows:

When the individunl stomach examination is completed, the results are tah-
ninted on & card and filed systemnticnlly, While the numbers of oceurrences of
individuals of each specific item in the stomach are recorded, the final results
are expressed In percentages of volume. In general, bulk or volume percentgges
have been found to be much more reliable and tore rapidiy computed than those
hased on weight. Where the ltems in a stomach are of suflclent volutne, the

= Italic numbers In parentheses refar to Liternture Cited, p, 133

3 Gretefe]l peknowledgment ts made fo officialy of the National Museum of Canada,
patticularly to B A, Taverner, for submltting goowdl serles of stomachs of juvenile birds
and ef the moere northern divicg dueks, without which this study would have been very
Incomplete ; to members of the T. 8 National Mussum, especially to P'aul Bartsch and
Willlam B, Marshall, of the Dlvision of Mellusks and Cenuzole Iavertebrates, and to
Waldo L. Schmitt. Clatence Shoemaker, Mary J[. Rathbun, and Jemes Q. Mnloney, of the
Divislon of Marine Invertebrates, for expert service in jdentifring questionable mollusks
and crustaceans; und tn FPhoebe Knappen, Lois E. Graham, and other members of Food
Habits ataff for willing and eficient assistance In campiling tabulations and compuling

reentages.
e Cmi.\{. CLABENCE—ECOHNOMID ORNITHOLOGY AND THE COERELATION {IF LABOHATORT
AND FIELD METHQDS, T, 8. DBur. Biel. Surver Wildlife Resegreh and Mangt. Leaflet
B840, Jannary 1936, [Mimeographed.]
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components are usnaily measured in & vial of appropriate size and computed on
the basis of 100 percent. If, for example, the stomach contents consisted of but
four items and measured 3, 10, 15, and 20 mm, respectively, they would obviously
represent 10, 20, 80, and 40 percent, respectively of the food content of the par-
ticular stomach. Gravel is frequently found, and among certain species of
waterfowl it is ustally greater both by weight and volume tham the food.
It is, therefore, first computed as a percentage of the total stomach content;
then the food proper, after exeluding the gravel, is computed also on the
basis of 100 percent.
In figuring the percentages, each month was considered as a unit to
prevent undue emphasis being placed on a larger series of stomachs
taken at any one period of the year. A given month was ignored if
too few stomachs were taken to make the figsure representative,

For marsh and aquatic plants the nomenclature adopted by Hotch-
kiss ® has been followed.

SYSTEMATIC POSITION AND DESCRIPTION OF DUCKS

North American ducks are members of the family Anatidae of the
order Anseriformes. This order includes about 230 species and varie-
ties of birds that inhabit all parts of the world, of which North
American species, including 17 extralimital ones, number 77,

The ducks have lamellate bills, that is, the edges of both mandibles
have toothlike projections that alternate above and below, interlocking
when closed to form an effective sieve that enables the birds to strain
out from the water the necessary foed items, often including rather
minute plants and animals. The bill has a distinet nail, or dertrim,
at the end and is more or less flattened except in mergansers, in which
it is rather slender and rounded and toothed. The tongue is thick
and fleshy, with a naillike or horny tip, and is fringed along the
edges. The three front toes arve fully webbed, but the hind toe, or
hallux, which is slightly elevated, is free and reduced in size.

Most species of ducks go through an incomplete postnuptial meolt
in midsummer. All flight feathers (except the inner secondaries)
and all tall feathers are lost almost simultanecusly, during which
time—a period of 8 or 4 weeks—the birds are flightless and the males
are said to be in eclipse plumage, as they lose their brightly colored
dress and approximate the plumage of the females.

There is considerable diversity in the nesting habits of the various
species. Although most of them build their nests in marshes or on
the adjacent uplands, a few nest in stumps or holes in trees. The eggs
are plain white, buffy, or olive in color and oval in shape. The young
are eminently precocious, leaving the nest as soon as hatched.

Most of our ducks, including all the more highly prized game spe-
cies, are more or less migratory, although individuals of certain spe-
cies may be found in a given locality at all periods of the year. Evi-
dence indicates thai i~ their flight the birds adhere more or less to
their ancestral flyw ys. In distribution they are found from the ice-
bound arctic regions te tropical Mexico and Central America, and
even to South America, where three species oceur. Different species,
however, inhabit different parts of the country. Some of the eiders,
for example, are restricied epiirely to the arctic region, whereas

5 HOTCHEISS, NEIL—CHECK-LIST OF MARSIT AND AQUATIC PLANTS OF THE UNITED STATES,
7. B, Byur. Blel. Burvey Wildlife end Research Mangt, Leaflet BE 72 December 1334,
[Mimeographed.]
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others breed in the far north and winter in the United States and
Mexico. Some species are predominantly coastal, but cothers prefer
the inland lakes, marshes, and streams.

The North American diving ducks are known also as deep-water,
sea, or bay ducks. The 22 forms discussed here are members of 2 sub-
families of the family Anatidae, namely, the Nyrocinae, with 21
native and 5 extralimital forms, and the Erismaturinae, with 2 rep-
resentatives. The Nyrocinae group inciudes some of the choicest
game species—the canvasback, redhead, ringneck, and scaups—as well
as specles of only slightly less value, including the goldeneyes, buffle-
head, harlequins, old squaw, scoters, and eiders. In the United States
the subfamily Erismaturinae has one representative that is commeon,
the ruddy duck, and one that is only an occasional visitor, the
masked duck, which is restricted otherwise to lands south of the
United States, including the West Indies. This bulletin is limited to
the native North American diving species, because the extralimital
forms are birds native to other lands that have occurred in the United
States, Canada, or Alaska as rare visitors or accidentals only, and
consequently there are but few data and few stomachs available for a
determination of their food tendencies here.

The most obvious external character that distinguishes the divin
ducks from the nondiving, or shoal-water, species is the expanded,
flaplike membrane forming the lower part of the hind toe. Other
identifying characters are relatively larger toes, with broader webs,
and somewhat shorter legs placed farther back on the body, both
adaptations that facilitate a more active and continuous life in the
water. The divers leave the water with more difficulty and at a
slower slpeed than do the other waterfowl, although they fly swiftly
and well. As would be expected they are the species most commeonly
observed at sea and in the more open and broad expanses of water.
They usually feed entirely submerged, commonly in water 1 to 15
feet deep, but at times some of them undoubtedly feed deeper;
whereas the dabbling ducks as a rule merely tip or feed on surface
material and therefore usually feed in shallow water or in marshes,
immersing not more than the fore part of their bodies.

PREDOMINANTLY PLANT FEEDERS
NYROCA

The members of the genus Fyroca, which in North America com-
rises the redhead, ring-necked duck, eanvasback, and greater and
esser scaups, are among our most prized game ducks and certainl

represent the most important sporting birds of the diving-duc
groups. It isin hunting them that the sink box and battery have had
their greatest use—and abuse. Modern punning practices—exscessive
use of bait, decoys, battery, sink box, scuil boat, and repeating guns—
probably would not have been serious had each been used separately,
but their use in combination has without doubt proved tuo heavy a
drain on these rafting inland divers, and the present crisis with re-
spect to their scarcity is in a measure chargeable to the so-called
sportsman who too frequently insists on almost unrestrained or
unlimited gunning for himself but is in favor of the brand of con-
servation that does not affect him.
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It should be pointed out, however, that gunning has been only oue
of the factors responsible for the diminution of this genus. Exten-
sive drought has been perhaps the most serious and devastating single
factor in recent years. If was estimated that in the summer of 1934
about 100,000 square miles of some of the best nesting territory for
these birds was practically obliterated by drought. The serious
effect of this on the redhead is apparent when it is realized that fully
three-fourths of its hereditary nesting grounds was virtually dried
up and destroyed at that time. Ancther major factor that has been
militating against these birds has been the encroachment of man with
his excessive and often unwise reclamation and drainage projects that
destroy their nesting territory. Crows, too, have probably become
progressively more important in accelerating the decline of water-
fowl populations, as along with a reduced duck-nestin population
there has been an increasing overnbundance of these pregators on the
duck-breeding grounds.

All members of the genus Nyroce are, of course, closely related;
consequently it is not surprising that they possess many character-
istics in common. Collectively and as individual species they are
frequently referred to as raft ducks, because of their tendency to
form compact flocks during the greater part of the year. They are
not only gregarious with members of their own kind but readily and
often join flocks of other related divers. Most of them have a pro-
nounced bump of curiosity that often gets them into trouble. They
are all readily attracted by bait, and despite the fact that there are
marked differences among the various species, as a unit. they are far
less wary and more easily atiracted by decoys than perhaps any other
group of waterfowl.

AIF are inland breeders, and some, including the redhead, have a
surprisingly restricted breeding range. The center of breeding abun-
dance extends from the North Central States to the southern half of
the prairie Provinces of Canada, thongh the scaups (particularly
the greater) breed considerably farther north. In winter the greater
seaup is largely restricted to the coasts, the ringneck, even when
normally abundant, is uncommon in the northeastern part of the
TUnited States, and the other species are usually widely scattered
ihronghout the United States, extending southward te the Gulf of
Mexico and beyond,

All these birds are most at home on broad waters. All are excellent
divers and obtain their food largely beneath the surface of the water
and well away from shore, though they may occasionally be seen
dabbling in very shallow water near the margin. Most of their
feeding 1s done by day, though they are said to feed sometimes during
bright moonlit nights. In their food habits they have much in com-
mon with the surface feeders (Anatinae)} in that they are all pre-
dominantly vegetarian with the exception of the greater scaup, and
even this species often draws most of its food from the plant king-
dom. In general, they take more of the subterranean parts of the
plant, that is, winter buds, tubers, and rootstaiks, and of the green
vegetative parts, than of the seeds. '

Because of the flocking tendencies and inherent “dumbness” of the
members of the genus ¥yroca, the excessive gunning carried on under
modern practices has been more devastating to them than to most
other waterfowl; certainly it has wrought more serious and alarm-
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ing consequences to this group than to any of the other divers, except
possibly the ruddy duck.

As =zen in flocks, ducks of this genus may be locally abundant, yet
in considering the country as a whole they may be alarmingly scarce
and seme species even on the verge of extinction. Consequently,
local shooters are not always cognizant of the entire sitnation, Fre-
quently the duck hunter who sees only a very local concentration
insists on applying this Utopian abundance to the country at large
and too often therefore will not practice reasonable conservation
measures. As an example of local concentrations, a gunning club
on Chesapeake Bay reported an abundance of canvasbacks vet a
grave scarcity of redheads and scaups. At the same time, another
club scarcely 2 miles distant reported almost no canvasbacks but
an abundance of redheads and scaups. These particular flocks, or
rafts, of ducks had become accustomed to feeding on bait near
particular points and blinds and consequently did not shift far in
their daily movements. Naturally club members felt that because
certain species were present at their baited blinds in sufficient num-
hers to afford good shooting there must be an unlimited supply of
these birds throughout the country. They were alarmed only to
the extent that certain species were rare or absent in the vicinity
of their particular shooting boxzes.

By the use of bait and decoys, the birds of this genus can often
be brought almost to the point of a gun barrel. Fear, caution, and
natural wariness vanish. Even in the presence of a bounteous supply
of natural food, bait in the form of most grains is readily consumed
and eagerness on the part of the birds to obtain it makes good shoot-
ing possible at least every other day when the fowl are at all common.
A marked difference in regard to bait is noticeable in most other
waterfowl, particularly black ducks, pintails, mallards, and golden-
eyes. During a baiting experiment conducted at an important shoot-
ing area in Cﬁesapeake Bay it was frequently noted that birds coming
to a baited ground did little cireling and often alighted within 25
feet of a blind plaed conspicuously on stilts nearly 300 yards from
shore. Scaups were the least cautions and most stupid. On one
oceasion they circled the blind within easy shooting distance and
after three of their number had been dropped flew off a hundred
yards or so and returned dirvectly over the same shooting stand at close
range, where they received a second bombardment. Canvasbacks
were noticeably much more cautious than scaups but vastly more
trusting and less wary than black ducks, wigeons, or goldeneyes. In
wariness, redheads and ringnecks seem to stand about midway between
canvasbacks and scaups.

REDHEAD (Nyroca americana)

(Pl 1, faclng p. 8}

Perhaps no species of waterfowl has decreased in the past 20 years
more alarmingly than the redhead. Many competent observers be-
lieve that it is in imminent danger of extinction, and it seems already
to have been extirpated throughout a large part of the country. The
species has been perhaps more seriously affected than other members
of the Nyrocinae because its breeding territory is more restricted and
becanse the major part of this was largely destroyed during the
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drought period. Furthermore, practically all of its breeding range
lies within the agricultural belt of the United States and the southern
prairie Provinees of Canada, where the birds have been unfavorably
affected successively by reclamation, settlement, and agricultural oper-
ations. Moreover, the redhead’s confiding disposition, meriting for it
at times the name “fool duck,” together with the undisputed savor
of its flesh, has invited incessant persecution.

Originally its principal breeding areas included a section of north-
ern Utah, California, Nevada, eastern Washington and Oregon,
northern Nebraska, eastern North Dakota and South Dakota, southern
Saskatchewan, Manitoba, Alberta, and a strip in British Columbis.
Normaily it winters in the Pacific-coast region from northern Wash-
ington and southern British Columbia to southern California; in the
Atlantic-coast region from New Jersey to northern Florida; in the
Mississippil Valley from Kentucky southward into the Gulf-coast
region west to southern Texas; and in western Mexico. On the wintez-
ing grounds it is perfectly at home inn fresh, brackish, or salt water
and in this way seems to occupy an ecological niche midway between
the true sea ducks and the inland puddle ducks.

In distribution the redhead is often erratic, as it sometimes appears
in numbers in a given area and then for a few years almost deserts it,
only to reappear there later in goodly abundance. Unlike most of the
surface feeders i& restricts its nesting sites to dense vegetative areas
comparatively close to rather deep water. Like the ruddy, it is a bird
of the channels and the deeper shallows instead of the mud flats and
meadows.

The redheads are truly gregarious, often feeding and milling about
in extremely dense flocks. In migration, they often fly high in
V-shaped flocks or long irregular lines; on the feeding groundbs, the
flock “boils up™ in what appears to be a most bewildering and un-
coordinated manner. The birds are most active in the early morning
and late evening and, if disturbed, rest during much of the midday.

The appearance of the redhead is unmistakable, although it is often
confused by many gunners with its more celebrated congener, the
canvasback. The shorter bill and the prominent forehead, as well as
the noticeably darker color of the back, readily distinguish it,
however.

Focp OF ABULTB

The redhead is predominantly a vegetarian, as about nine-tenths
of its food came from the plant kingdom and more than two-thirds of
the birds fed on plant material exclusively. As is common among
vegetarian species, gravel was taken in quantity, often equaling the
food in volume and averaging 34.71 pereent of the stomach contents.
Feathers were occasionally consumed, though. less frequently than by
most of the true sea ducks.

To show what a voracious feeder the redhead may sometimes be-
come, the results of the laboratory examination of one adult bird
taken on Oak Lake, Manitoba, may be of interest. Fragments of the
following, each expressed in percentage of total food, were found:
11 red-legged grasshoppers (Melanoplus femur-rubrum), 40; 1 Melan-
oplus species, 3; 1 clear-winged grasshopper {Camnwla pellucida),
4; 26 undetermined grasshoppers, 48; eggshell, trace; T water boat-
men, 2; 1 six-spotted leathopper {(Fcadula sexnoiata), trace; 3 ground




PLATE 1.—~INLAND DIVERS.

CANVASBACKE

Adult male
Adult female

REDHEAD

Adult female
Adult male

Ruppy Duck

Adult male

Adult female
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beetles, 1; 1 dung beetle {Aphodius), trace; 1 leaf beetle, trace; unde-
termined beetles, trace; 1 fungus gnat (Seciara), trace; 5 adults and
several larvae of midges (Chironomus) of two species, 1; 2 seeds of
bulrush {Scirpus), trace; wood pulp and undetermined plant fiber, 1.
In addition to the food, several gizzard worms (nematodes) and fine
gcravel formed 5 percent of the bulk of the stomach content.

For a determination of the food habits of the adult redhead, 402
stomachs were available, but only 364 were sufficiently full to be used
in the computation of food percentages (tables 1 and 8). The stom-
achs were obtained from 26 States and 5 Canadian Provinces and were
taken each month except May and August, British Columbia con-
tributed 85 stomachs; Texas, 52; Utah, 48; Wisconsin, 33; North
Carolina, 27; Colorado, 24; Arkansas, 11; Virginia, 10; and the
remaining States and Provinces, smaller numbers.

Tapre 1.—Redhead (Xyroca americana): Food, by volume percenfages, of 364
adulis taken during 10 monthy of the year

Percent- ! Fercent-
Kind of fpod ageol Elad of food age ol
foad i food
BLANT FoOp (38.66 percent) PLANT FOOD (§0.08 percent)}—continued

Pondwesds (Nnjmlacene) oo ___.__. $2.27 || Duckweeds (Lo am oo ccem e ace e 1.33

Sape pondwecd (Polamogelon pre- Waterlilies (Nymphaenceae) . ..o, 1,31

tinatus) 0.00 || Coontail (Ceratophyiinin demersum). ... . 1.2

Qther Potamogeton Species_. 15.54 || Smartweeds (Palygonum) . cmeemivnnnan . D6

Wigeongrass | Ruppin marifime) ... .. 530 (| Miscellaneous plant food. ... 12,86
WNoinds (i) o 1.32

Miscellaneous. - - 1.05 ANIMAL TOOD (1031 pereent)

Muskerns,. and other algne_ . - 23,17

Aluskgrass {Characene) b R | I T U b 8D

Mliseelinneous algae. . 1.73 Orasshoppers (Ccthaptern) . 1.8

Sedges {Cyperacene}__. 7.7 Alidges {Chironomidae).._- - 1.8

BGulrushes (Seirpua).- 8. 50 Cadilisflies {Trichoptern)_ - 1.9

Miscellapeous ...a-.. . - 122 Aizcellaneous. oo oo - i.37

Giyasses (Gramineas) . ........ 8.2% || Mollusks.oe. -~ - 388

W ldrice (Zizenie egualica) e o on oo 1,80 (instropods__ 2.8%

Whitetop (Flumined fextucacea) . 1.74 Teleeypods....— .7

Papicuins (FPanicem) oo 1.60 Undetermlned ... _. . ]

P FET o E T T R 1.02 || Mizcelloneous animsl food. . on.o- . .59
2.70

Wilderlery {Vallisneria apirafia)__

PLANT FOOD—30.60 PERCENT

Plants formed nearly 90 percent of the food of the redhead and
made up the entire meal of more than 70 percent of the birds. This
species feeds Iess on buds and tubers than the canvasback and more
on submerged leaves and stems.

Pirnie (82, p. 308) found that pondweeds were the principal food
of 16 redheads collected in Michigan, although muskgrass, wildcelery,
bulrush, and cultivated barley had been freely consumed, along with
smaller quantities of dogwoadl berries and burreed and coontail seeds.
Mayfly and caddisfly larvae and a few univalves and bivalves were
also taken.

Pondweeds (32.27 pereeni) —Najadacene contributed about a third
of the redhead’s food and formed a part of most of the meals. They
were taken in each of the 10 months. Frequently the entire meal
was drawn from a single species. Underground rootstalks, seeds,
and green vegetative parts were ingested.

Nearly half the 364 birds (176, or 48.35 percent) had fed on one
or more species of Pofamogeton. Sago pondweed (P. pectinatus)
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(9.06 percent) and other tuber-producing species were eagerly taken,
and many others (15.54 percent), including undetermined species,
were eaten, Almost 600 seeds, along +with macerated parts of tubers
and leaves, of sago pondweed, more than 600 seeds of 2. pusillus, and
1,242 miscellaneous Potamogeton seeds were found in individual
stomachs. A considerable number of the birds hiad consumed more
than 100 seeds at a single meal. Claspingleaf pondweed (P. per-
foliatus), or redhead-grass or tealeaf, as it is locally known in the
Chesapeake area, was important in furnishing a bounteous supply
of seeds and green vegetative material. The nodes of the stems
seem to be almost as readily sought as the seeds. On a number of
occasions the writer has seen small, washed-up windrows of drifted
leaves and internodes of this plant that had been uprooted and
rather finely snapped off by the mandibles of feeding rafts of red-
heads and canvasbacks in their efforts to obtain the harder and meore
luscious nodes, Some of the leaves and basal underground portions
of the plant had also been taken. The leaves of the more finely
dissected species, such as P. pectinatus, P. filiformis, and P. pusillus,
seened more acceptable than the wider- and coarser-leaved varieties.

Wigeongrass {Ruppic maritima) (5.30 percent) in the form of
seeds, rhizomes, and leaves had been eaten by 78, or 21.43 percent,
of the redheads and supplied the sole article of food for a number, 1
bird having obtained 1,400 of the distinctively marked black seeds.

Naiads (1.32 percent), including at Ieast Najas fewilis, N. guad-
alupensis, and N. marina, had been taken by 17, or 4.67 percent, of
the redheads, 1 bird having consumed approximately 2,000 and others
1,600 and 1.200 seeds.

Miscellaneous pondweeds (1.05 percent) comprised horned pond-
weed (Zannichellic palustris) (074 percent) and eelgrass {Zosters
maring) (0.81 percent). Though not taken by many redheads, they
formed the major or sole food item for a few, 737 seeds with fiber of
horned pondweed and 593 seeds with rhizomes and leafy material
of eelgrass having been found in individual stomachs.

Muskgrass and other algae (2317 percent) ~It was somewhat of
@ surprise to find that the fruiting bodies (oGgonia}, bulblets, and
other vegetative parts of muskgrass formed such a high percentage
(21.44) of the food of the redheacd and miscellaneous identifiect and
undetermined algae 1.73 percent. Of the 364 birds, 100, or 27.47
percent, had fed on these materials. That muskgrass is an entirely
acceptable food may be shown from the fact that of the redheads that
had obtained it, two-thirds had made it their entire meal, even in
many areas where other excellent duck foods are abundant. One bird
taken on Currituck Sound, N, C,, had ingested 71.600 otgoenia of o
species of Chgre, which made up 76 percent of the meal. Doubt-
less these had been taken with considerable plant material but, heing
tougher, had persisted in the stomach even after every other trace of
the plant had disappeared. Of the 55 redheads taken during Jan-
nary, 47 were from Okanagan Landing. British Columbia, and Chara
supplied approximately 94 percent of their food. During February,
it. formed more than 80 percent of the food.

Sedges (7.72 percent) —Cyperaceae of 15 or more species were
taken in varying numbers by nearly half the redheads. Consumption
was restricted almost entirely to the seeds. Apparently the vegeta-
tive growth is too tough and fibrous. Seeds of several species of
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Seirpus (6.50 percent) were identified in 112, or nearly 31 percent,
of the stomachs, the most important of which were the inland alkall
bulrush (S. paludosus) (2.76 percent) and the common three-square
(8. americanus) (1.77 percent). Other species identified were S.
acutus, S. robustus, 8. validus, 8. fluviatilis, S. etuberculatus, and §.
debilis. More than 1,800 seeds were taken by one bird and 1,600 by
another. Miscellaneous sedges (1.22 percent), in order of impor-
tance, included Cares, Eleocharis, Cladium, and Cyperus. One bird
had consumed 2,775 Carex and 670 Eleocharis seeds,

Grasses (8.25 percent).—Seeds and a limited quantity of vegetative
growth of many species of grasses were taken by the redhead, yet
only three—wildrice (Zizania aguatica) (1.8% percent), whitetop
{ Fluminen festucacea) {1.74 percent), and species of Panicum (1.60
percent )—amounted to as much as 1 percent of the food each. Wild-
rice had been eaten by 13 birds, with a maximum of 135 seeds in a
single stomach; and 118 whitetop and 800 panicum seeds were found
in individual stomachs. The whitetop is here undoubtedly given.un-
due importance, because it occurred as an important food m a lim-
ited series of birds taken in July. A more representative and larger
series of stomachs would almost certainly show it to be of less
importance.

Among the miscellaneous grasses (1.02 percent) was wild millet
{Echinochloa crusgalli), 800 seeds of which were found in e single
stomach. Bait in the form of both wheat and corn was alsc recog-
nized, but it amounted to much less than 1 percent because very few
of the birds were obtained in a baited area at a time when baiting
was practiced. In brackish or salt-water aveas at least, redheads will
talke bait in preference to the best natural food.

Wildeelery (270 percent) —Wildcelery {Vallisneria spiralis), a
fall and winter footﬁ supplies luscious winter buds and seeds that
are at times consumed in such quantity as to form the only article
of diet, but the fact that only 17 birds had fed on this plant shows
that the redbead is not dependent upon it and that it is not taken to
the extent that popular opinion would indicate. In areas whers
abundant it seems to be the staple diet, but the range of the redhead
is more extensive than that of the plant. Warren (91, p. 42) exam-
ined the stomach contents of 21 redheads killed on the celebrated
wildcelery beds of Susquehanna Flats, near Havre de Grace, Md,,
and found that the birds had subsisted entirely on plant material,
mast of which was wildcelery.

Duclnveeds {1.33 percent). —The presence of these floating plants in
the stomachs of the redheads is convincing evidence that part of
their food is obtained without diving. In November Lemna com-
prised 12.45 percent of the food of the 40 birds collected and was
the principal item in the food of the 10 taken in Arkansas. ~

Waterlilies (131 percent).—The banana waterlily (Castalia flava)
was the most important of the Nymphaeacese as a redhead food.
This cne species formed from 60 to 100 percent of the meal of 8 birds
collected in Texas, and during December it contributed more than
& percent of the food of 76 birds. Seeds of the watershield {Brasenia
schrebert) and of both the white and yellow waterlilies (Castalia and
Nymphaea) were also taken. Maximum numbers of waterlily seeds
found in individual stomachs were 160 ('. odorata and 76 B. schrebert.
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Cooniail (1.29 percent) —~Seeds and plant fiber of Ceratophyllum
demersum. were taken by 21 redheads. They reached their highest
value mn April, when they supplied 6.52 percent of the food, in one
ins{tiance forming the entire meal. A single stomach contained 60
seeds,

Smartweeds (0.96 percent). —Seeds of several species of Polygonaum
were ingested by many of the redheads, usually in rather small num-
bers, although one bird had taken 700 seeds of P. lapathifolium. The
species most frequently taken were P. lapathifolium, P. amphibium,

. hydropiper, P. hydropiperoides, P. pensylvanicum, P. persicaria,
and P. sagittatum. The seeds were consumed in largest numbers in
March and April, supplying 4.18 percent of the food in March and
4.74 percent in April.

Miscellancous plant food {12.66 percent) —Undetermined plant ma-
terial (11 percent) formed a comparatively high percentage of the
redhead’s food, because the bird is to some extent a browser and after
the- tender aquatic stems and leaves eaten have been subjected to
gastric digestion they soon become unrecognizable. Many plants or
their seeds were often very important for single meals yet were of
slight value in the total intake. Large numbers of seeds found in
individual stomachs include 5,000 pigweed (Amaranthus), 280 water-
milfeil (Myriophyllum spicatum}, 46 giant burreed (S’pargam‘um
eurycarpum}, 70 burreed (S. americanum.), and 25 ragweed (Ambrosia
artemisiifoliay. Tt is of interest that three birds had fed on seeds of
the poisonous waterhemlock {Cicuta), one having taken 90. Other
important miscellaneous plants include marestail (Hippuris vulgarss),
arrowhead (Sagittaria), wild grape (Vitis), dock (Rumer), sweetflag
{Acorus calamus), willow (Saliz}, heliotrope (Heliotropium), vervain
{Verbena), bedstraw (Galium), rose (Rosa), white clover (Trifolium
repens), mermaidweed (Proserpinace pectinata), and dodder (Cus-
cute). Audubon (3, v. 4, p. 199) states that large acorns and beech-
nuts are also taken.

ANIMAL FOOD—10.24 PERCENT

The extent to which animal matter is consumed by the redhead
has often been overrated, Of the birds examined, only 0.8 percent
{three birds) had fed exclusively on animal matter and only slightly
more than 8 percent had made it as much as half their meal or more.
It consisted mostly of insects and mollusks, but the kind and quan.
tity taken varied considerably with the season and the locality. In-
sect food, prominent during summer and fall, was of only slight
value during the rest of the year; whereas molluscan food was unim-
portant except during the winter when many of the birds fed in
tidal bays along the coasst. The quantity of animal food consumed
ranged from 0.07 percent in February to 27.09 percent in December,
averaging 23.87 percent in June and 19.80 in July.

Insects (589 percent)—Only three groups of insects—grasshop-
pers and their relatives, midge larvae, and caddisfly larvae—con-
tributed more than 1 percent each of the food. Grasshoppers (1.85
percent) formed nearly a fifth (18.20 percent) of the food of five
July birds, and the adalt bird taken on Oak Lake, Manitoba {p. 7},
had its gullet and gizzard gorged with grassho spers or their re-
mams. 1t is thus apparent that orthopterous fooc} is readily accept-
able, but as its availahility for waterfow! can be depended upon only
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infrequently, it is probably more important in this tabulation than
a larger and more representative series of stormiachs wonld indicate.
Midge larvae (1.38 percent), which are ingested by many inland
waterfowl, often in large numbers, had been fed upon to a Limited
degree during 8 of the 10 months and formed 13.31 percent of the
food of 16 redheads taken in Jupe. Two birds from the Athabaska
Delta had eaten 750 and 300 midge larvae. Caddisfly larvae (1.29
percent) were procured in considerable numbers by several birds and
during June and September supplied 6.56 and 5.55 percent, respec-
tively, of the food. _

Miscellaneous insects {1.37 percent) represented 73 different species
or groups and included adults or larval forms of many beetles,
aquatic bugs, two-winged insects, dragonflies and damsel flies, May-
flies, stone flies, and lacewing insects.

Mollusks (3.86 percent) —These were obtained mostly in Novem-
ber, December, and January, when the redheads were most abundant
along the coast in brackish waters. Gastropods (univalves) (2.85
percent} supplied the bulk of the molluscan food, but not one of
the 49 species identified amounted to as much as 1 percent of the
food, although several were important for certain months. As a
rule, the smaller shells were taken, sometimes in surprising numbers.
More than 2,400 flat-coils {Plancrbis parvus), 1,000 Bittium alter-
natum, 400 dove-shells (Mitrella Tunata), 275 valve-shells (Velvata
tricarinata), 170 dmmicola limosa, and 45 Anachis avara were found
in single stomachs. The prineipal pelecypods (bivalves) (0.73 per-
cent) taken were Anomalocardia cuneimeris; short razor clams
(E'nsis) s gem clams (Gemma gemma) ; nut-clams {Nucula proxima) ;
pea-shells (Pisidium), which formed 70 percent of the meal of one
bird; and mussels. Some undetermined molluscan species (0.28 per-
cent) were taken.

Miscellaneous animal food (0.59 percent) —Although seven kinds
of crustaceans were taken, amphipods were the most Important and
supplied the bulk of the miscellaneous percentage, One redhead
taken at Tomales Bay, Calif.,, had made 93 percent of its meal on a
species of Allorchestes. Those whe have claimed that crustaceans
form an important or necessary part of the redhead’s diet have obri-
ously overestimated their value. Small, worthless fish were noted in
but four stomachs, and in only one meal did they form as much as
20 percent of the food. Other miscellaneous animal foods, none of
which formed more than a trace of any menl, included water mites
(Hydracknidee), spiders and harvestmen, clamworms {Nereis), bry-
ozoans, hydroids, and fresh-water sponges. Andubon (3, ». 4 p
199}, who often stressed unusual food items, writes of the redheads:
“T have found their stomach crammed with young tadpoles and
small water-lizards, as well as blades of the grasses growing around
the banks.” In Louisiana he found them eating small fishes.

Foop oF JUVENILES

It is unfortunate that only three juvenile redheads {(downy young)
were available. They were obfained in Utah, Manitoba, and Sas-
katchewan. From the analyses of the stomach contents it appears
that young redheads are highly aduptable and accept whatever food
is available within size limits. Two of the birds had made their
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entire meal on the seeds and suceulent herbaceous growth of plant
material; and the third, 98 percent of its meal on animal food. .

The plant food taken {69 percent) is summarized in the following
groups and percentages: Pondweeds (Potamogeton), $3.33; alkall
bulrush (Seirpus paludosus) and common three-square (S. ameri-
canus), 30.67; watermilfoil (Myriophyllum}, 0.34; W1geongrass
{Buppic maritima), a trace; and undefermined glant debris, 4.66.
More than 300 alkali bulrush seeds and 89 pondweed seeds were taken
by individual birds.

A summary of the animal food (31 percent) by groups and per-
centages is as follows: Water boatmen, 16.66; beetles. ineluding dung
beetles {Aphodius), leaf beetles, and undetermined Scarabaeidae and
Histeridae, 5.32; grasshoppers, 2.67; nymphs of damsel flies, 2.34;
hymenopterans, 2; water mites, 1; miscellaneous crustaceans and
bryozoans, 1.01.

RING-NECHED DUCK (Nrroca collaris)

{PL 2, faciag p. 16}

Although resembling the scaulps in superficial appearance, the ring-
necked duck, or ringneck, locally known as ringbill, bluebill, black-
jack, marsh bluebill, ring-necked blackbird, pond bluebill, tufted
duck, and black duck, has closer anatomical affinities with the red-
head. 1In the field, the adult male may readily be distinguished from
the scaups by its gray speculum and noticeably darker back and from
the redhead by its dark head and banded bill and the crescent-shaped
white marks in front of the bend of the wing. Under favorable
conditions the female ringneck also is distinguishable.

Though its geographic distribution is somewhat similar to that of
the lesser scaup, the ringneck is typically a fresh-water duck of the
interior, being uncommon along the coast and in the northeastern sec-
tion of the United States and most adjacent parts of Canada. It
breeds in the interior from the northern United States to central Brit-
ish Columbiz, and from the Prairie Provinces to western Ontario, with
outlying stations in New Brumswick and eastern Maine. During
the winter it frequents somewhat more southern regions than the
greater scaup, extending southward into Mexico. The ringnecks
seem to prefer the marshes and sloughs to the open lakes and sfreams
and therefore are less common in broad open water than are any others
of their tribe. They fly in smal} flocks and feed in more seattered
groups than do their more gregarious congeners.

The ringneck is decidedly more nervous and alert than the scaups
and in its food habits has more in common with the redhsad and
canvasback, although it forages in somewhat shallower and more
marshy situations and subsists to a larger extent upon seeds of both
submerged and marsh plants. It is a good diver and well able to
obtain food at considerable depths. It swims rapidly and lightly
and seems to rise with more ease and speed than other American
members of this genus. Its swift and sometimes irregular flight
makes 1t g challenge to the skill of the best marksman. It s decoyed
easily and in comparison with most of the surface feeders cannof be
classed as particularly wary.

During recent years this choice game bird has experienced a pre-
cipitous decrease in numbers and is now common in only a few
localities. As a table bird it is one of the best, undoubtedly superior
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to the scaups, but perhaps not quite so choice as the celery-fed
canvasback.
Foop oF ADULTS

That the ringneck is adaptable or has a wide-ranging appetite may
be shown from the fact that the average meal consistec o? more than
1,100 items of nearly 7 species, the number of species taken in a meal
racging from 1 to 22. When an acceptable food was discovered, it
frequently formed the entire meal. Nearly 9 percent of the birds had
made their meal on single species or closely related groups of species,

Of the 733 available stomachs of adult ringnecks, collected in 20
States and 5 Canadian Provinces during 9 months of the year, 742
were full enough to be used in computing food percentages (tables 2
and 8). The distribution 1s less general than it appears, as 423 of
these stomachs were taken in Florida, 148 in Lousiana, and 64 in
Arkansas—17 stomachs taken in Virginia being the largest number
obtained in any of the remaining States or Provinces—and as 126
were collected 1n November, 204 in December, 208 in January, and
148 in February—I18 being the maximum taken in any remaining
month. Consequently, the results are more indicative of the bird’s
winter food in the Southern States than representative of its feeding
tendencies throughout the year over the whole country. The fact
that each month is considered as o unit in deriving percentages does,
however, prevent extreme emphasis being placed on the large number
of birds collected in Florida and other southern States during the
winter months, when most of the coliections were made. On the other
hand, two few stomachs for a given month may unduly stress the
importance of minor items. It is probable that a larger and more
representative series of stomachs coliccted hetween March and Sep-
tember will change, to some extent, the figures herein given for tlll)e
total consumption.

Tanre 2 —Ring-necked duck (XNyroea callaris): FPood, by volumie pereentages. of
742 adults taken during 3 months of the year

Percent- Percent-
Kind of fond age af Kind of [pod asge of
food tond
FLANT 30O (51.47 pereent) FLANT F0OD (§1.47 per cent)-—contd.

Waterlilies (Nymphasacesel ___........ 14 58 1| Muskygrass (Characeas} and other nlgae . 4. 83
Watershield (Brosenio schreberi) ... 10. 55 (| 1relta duckpctuto (Sagittaric platyphyife-
Sgntterdnck (Nymphaee macrophylia). 1,79 and other Sagitierie.. . . ... . . .. ... .73
“Waterlily (Costalic edorate)__ . ___..... 1.21 1| Coontail (Ceratophyitum demersum). .. 3.58
Miscellanrous____ . ..., - L 01 || Burreeds {(Spargunium). .coceeeeeacenn.. LM

Pondweeds (Wajadooece) ... - 13. 45 §) Miscellaneous plant feod..___.__........ 17.13
FPoadweeds (Potamogeton) .. 1147
Naiads (MNefas) oo 110 ANTMAL #00D {15.53 percent}

Miscell ans_____ .38
Sedpes (Cyperaceae) ... e M- I 67 L Uy 10,73
Jointed spikerush (Eleschariz inler- Drragonilies and damsel fies (Odonatas 3.8
BEEACHE) e eosm e e v et e o n 2,65 Ceddisfles (Trichoptera).......... - 2.3%
Bulrushes (Seirpus) oo oeeee.. 4.45 Midges (Chironomidae). .. ... 118
Miseell w—— .- 1,16 Water bugs (Hemiptera) .. ___._ 1.0

Grasses (Graminese). ..o oo B 13 Bestles (Coleopters). . )
Wildrice { Zizania aquotica). 533 Miscellaneous. ... 1.3
Miscellaneous. .. .o...... 275 || Mollasks. .. _._ 597

Amartweeds (Peiygorum). ... 84 River shells {(Geniobar 1,03
Swamp smartweed (FP. & (ther pastropods. . .30

[T TR, 204 i Miscellnheous oo .o ... 2, 44
Lnrgesged smartweed (P. pensyiran- i Miscellaneons anfmel feod ... .. 1.BL
FEUTY oo ncsamae s aem———— 1.33
Water smartweed (P, amphitizm)__.. 109 E
Miscellpnecns_ e eean 105§
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PLATE 2.—INLAND DIVERS.

Lesser Scavr Duck

Adult female

Adult male

GreaTBR Scaur Duck

Adult female
Adult male

Rina-NEckeED Duck

Adult male
Adult female
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PLANT FUOD—51.47 PERCENT

That the ringneck usually prefers plant to anima! food may be con-
cluded from the fact that more than 70 percent of the birds had
fed exclusively on plants. In the average meal, 14 species of plants
each amounted te more than 1 percent—a larger number than was
found in the diet of any other diving duck. Green vegetative parts,
as well as underground rootstalks and tubers, were freely consumed.

Pirnie (82, p. 309) found that nine ringnecks taken in Michigan
had been feeding on plants similar to those found in the present
study. Eight of the birds had each made all or part of their meal on
seeds or p%ant fiber of the pondweeds; two, on bushy pondweed;
two, on burreed seeds; three, on sedge seeds; and two, on bulrush
seeds; two each, on seeds of yellow waterlily and watershield; one
on coontail seed; and two, on undetermined plant material. Howell
(44, p. 62} reported that 10 ringnecks taken in Alabams had been
subsisting on pondweeds (Najas, Potamogeton, and Ruppia), wild-
rice, coontail, watershield, and sour gum, along with caddisfly larvae
and snails.

Waterlilies (1456 percent) —Watershield (Brasenia schrebert)
(10.55 percent) entered into the diet of the ringneck most promi-
nently during the winter, forming nearly a third (31.88 percent)
of the food of the 208 birds collected during January. It made up
the entire meal of 16 birds, and its rather large seeds—often with a
limited quantity of plant material—were noted in more than half
(33 percent) the stomachs, 920 having been ingested by a single bird.
The writer (18, p. 38) found that 41.4 percent of the food in 192
full stomachs of ring-necked ducks collected in Florida during the
winter consisted of waterlilies, of which the watershield was the most
important. These stomachs were examined in the Food Habits labo-
ratory of the Biological Survey and are included in the percentages
given in this bulletm.

Seeds of Florida spatterdock SNymp?zaea macrophylla) (1.79 per-
cent) had been taken by more than 9 percent of the birds, and the
white waterlily (Castalia odorata) (121 percent) was found in 211
stomachs. Miscellaneous waterlilies (1.01 percent), including the
banana vwaterlily, were taken less frequently, probably because few
of the birds were collected where they occur. They were the sole
item consumed by 16 birds.

Pondweeds (1345 percent) —~Najadaceae, which during Noveraber
supplied more than a fourth (26.22 percent) of the food of the ring-
necks, consisted largely of species of Potamogeton (11.97 percent%.
Considerably more than half of the birds had fed on seeds, root-
stalks, tubers, or green vegetative material of this genus. 2. illinocen-
sts and sago yondweed {£. pectinatus) appeared to be the most im-
portant, supplying 1.74 and 1.51 percent, respectively. Other species
included teaieaf, or claspingleaf pondweed (. perfoliatus), P. pusil-
tus, P. foliosus, whitestem pondweed (P, praelongus), variableleaf
pondweed (L. gramineux), P. friesii, P. filiformis, ribbonleaf pond-
weed (P. epihydrus), longleaf pondweed (P. americanus), and float-
ingleaf pondweed (P. natans). Large numbers of seeds noted in
mdividual stomachs included 1.520 P, perfoliafus, 510 P. foliosus, 250
P. pectinatus, and 620 miscellaneous potamogetons. Naiads {1.10
percent), mostly northern naiad (¥ajas fexilis) und southern naiad

102231°—39——2
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(N. guadalupensis), were second in importance in the pondweed
family. More than 200 seeds, along with considerable plant material,
were taken at a single meal. Miscellaneous Najadacene (0.38 per-
cent) included wigeongrass (Ruppia maritima), shoalgrass (Halo-
dule wrightit}, and horned pon({)weed {Zannichellia palustrisy. It
was a surprise to find 3,200 wigeongrass seeds in n single stomach.

Shoealgrass is listed in botanical books as being restrictad to south-
ern Florida and Ctuba, but it has been found growing abundantly in
favored areas on the Gulf coast to southern Texas and north on the
Atlantic coast to New River, N. C.  Although it has not been recog-
nized as a valuable waterfowl food in the past, recent field observa-
tions along the Gulf and Atlantic coasts where it occurs huve con-
vinced the writer that it is of major importance in this saline tidal
zone. Tour ringnecks collected near Bayou La Batre, Ala, had all
feasted on its rhizomes and Jeafy material. Becanse the ringneck
is less abundant, however, in the salt- and brackish-water urea along
the coast, shoalgrass is probably of Iess value to it than to Canada
geese, seaups, and black ducks.

Sedges {8.26 percent} —It was interesting to note that the jointed
spikerush {Zleocharis interstincta) {2.65 percent) was the most im-
portant species of the sedge family in the ringneck’s diet. It formed
a part of the meal of 208 of the 742 birds and the entire meal of 1.
One bird had ingested 1,380 seeds at 1 meul; another, 1,340, As the
seeds are so similar to those of the squarestem spikerush {£. quad-
rangulaia), it is probable that some of them were really of the
latter species. In the southeastern part of the United States both
of these sedges are obviously of high value and merit encouragement
in & waterfowl habitat.

Bulrushes are of value to all inland dacks and even o a few of the
typical sea divers. Seeds of various Seirpus species (4.45 percent)}
were obtained in all parts of the country by about half the ringnecks
and were fed upon exclusively by three. The common three-square
(8. americanus) and the swamp bulrush {8. etuberculatus), a south-
eastern species, were taken most frequently, the latter by 134 birds.
Approximately 2,800 common three-square seeds were taken at a sin-
cle meal. Seeds of all of the other common larger-seeded bulrushes
were also taken, though net so often.

Miscellaneous Cyperaceae (1.16 percent) included species of all the
common sedges not already Iiste(], those of highest value being of
the genera Curex, Cladium, ('yperus, Rynchospora, and Fimbristylis.

Grasses {8.13 percenty —Wildrice {Zizania aquatica)} (5.38 per-
cent) supplied the major part of the grass food, and seven birds taken
in September had made nearly 88 percent of their meal on its seeds.
Ist is probably & major food item of ringnecks in the North Central

tates.

Miscellaneous grass foods {(2.75 percent) were of many specles.
Seeds of the giant cutgrass (Zizaniopsis miliacea), a weed pest in
that it erowds out more desirable plants, were obtained by a few birds.
Other grasses of some importance included wild millet {Eehinochloa,
mostly £. crusgalli), panicum (Panicum), pigeongrass, or setaria
(Setaria), rice cutgrass (Leersia oryzoides}, dropseed (Sporobolus).
crabgrass (Digitaria), mannagrass {Glyceria}, and paspalum {Pus-
palum). More than 450 seeds of Sporobolus gracilis, 150 seeds of
Panicum, and 128 seeds of Setaria lutescens were found in single
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stomachs. Bait in almost any form was readily consumed when avail-
able. It formed the entire meal of 1 bird, and more than 230 rice
seeds {Oryze sative) were found in 1 stomach and kernels of corn
and other cultivated grains in others.

Smartweeds (6.44 percent)—Seeds of Polygomum, of which 12
species were identified, appeared to be acceptable whenever available.
Because the ringneck 1s much more of & marsh duck than any of its
close relatives, it more often finds these seeds. The swamp smartweed
* (P. hydropipercides) (2.94 percent) was taken most frequently, hav-
ing been ingested by 203, or 27.4 percent, of the 742 birds and having
comprised 12.38 percent of the food of the 208 birds collected in
January. Almost incredible numbers of seeds were taken by indi-
vidual birds, 8,840 at one meal and only slightly smaller numbers at
several others. Largesced smartweed (P. pensylvanicum) {1.83 per-
cent) and water smartweed {(P. amphibium) (1,09 percent) were also
important. The principal miscellaneous species (1.08 percent) in-
cluded the dotted smartweed (P. punctatumy, waterpepper (P. hydra-
piper), marsh smartweed (P. muhlenbergii), smartweed (P, portori-
cense) , and nodding smartweed {P. lapathifolium).

The mixed contents of several ringneck stomachs collected in eastern
South Carolina and submitted to the Biological Survey for identifica-
tion gave the following groups and percentages of food: Polygonum
hydropiperoides, 80; P. pensylvanicum. 10; Brasenia schreberi, 2;
Eckinochloa crusgalli, 2 Eleocharis quadrangulata, 1; seeds of Com-
meling, Zizaniopsis miliucea, and a species of Myrica, each » trace.

Mushgrass and other algae (4.83 percent) —Muskgrass (4.36 per-
cent) was of frequent occurrence. gix birds collected during April
had made it nearly a third of their food. One stomaeh contained
35,000 obgonia, or reproductive bodies, along with considerable plant
fiber, and another 11.000, and three ringnecks had made their entire
meal on such parts. Rockweed (Fucus) and various green algne were
of considerable importance {0.47 percent) to a number of birds.

Sagittaria {3.75 percent)—Like many southern birds, the ring-
necked duck feeds extensively, when opportunity permits, on the delta
duckpotato (Sagittaria platyphylle). This was the only species of
Sagittaria identified in this study. but a small quantity of food of the

enus (0.46 percent) could not ge identified as to species. Only the
ﬁirds collected in the coastal States had obtained this food, which
consequently was taken only during November, December. and Jan-
uary. The tubers of the plant were obtained by 84 birds, 2 of which
had fed on them exclusively. Although the evidence thus indicates
that the tubers of 8. platyphylla are of considerable value, the more
northern species of the genus are of little consequence as a food for
the ringneck,

Coontail {358 percent)—Because of ifs ad:t})tahility and its
abundance in so many bodies of water, Ceratophyllum demersum is
often considered somewhat a weed species, as it frequently crowds
out the more desirable duck-food plants. The large seeds and dis-
sected leaves scem to be more ncceptable as food to the ringneck than
they are to most other waterfowl: 2 of the birds had fed exclusively
on the seeds, 138 had included them in the meal, and 1 had ingested
200 of them along with considerable diseected leafy material. The
plant entered into the diet each of the 9 months. It formed 13.29
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percent of the food of 7 September specimens and 17.74 percent of
that of 51 birds taken at Menusha, Ark., 89 of them having fed rather
extensively on it,

Burreeds (1.3 percent)—The hard seeds of five species of
Sparganium were of frequent occurrence, usually in comparatively
small numbers, but in a few instances comprising the major part of
a2 meal. Nine ringnecks collected in July had fed on them to the
extent of 5.23 percent of their food.

Miscellaneous plant food (17.13 percent).—In addition to vege-
table material too far digested to be longer recognizable (12.30 per-
cent), a heterogeneous assembly of plants was found in the ringnecks’
stomachs. It consisted of many species taken either in small num-
bers or infrequently. some of which were important in loenlized areas,
The duckweeds were of most value (0.99 percent}, and species of
Lemna (0.70 percent) comprised about 2.50 percent of the foad of the
birds taken in November and December. More than 100 plants were
ingested at one meal. The sonthern duckweed, wolffiella (mostly
Wolfiella fovidana). was of slightly less value (0.29 percent} but
ocenrred in about equal frequency. Mcdtes (55, p. J) found that 13
ringnecks taken in Arkansas in November and December had con-
sumed duckweed to the extent of 21.7 percent of their food.

Watermilfoils (Myriophyllum) (0.92 percent) were of considerable
importance to a relatively few birds, although they were taken to a
slight extent by a fair number. More than 7.760 seeds were foundd
in a single stomach, and the seeds and plant fiber comprised 5 percent
of the food during July. Marestail (Hippuris vulgaris) was of con-
siderably less value, although it oceurred in the meals of zeveral
birds.

Wildcelery (Vallisneria spirelis) (0.28 percent) is obviously less
important to the ringneck, even in the north, than it is to the redhead
and canvasback. It was of most value during January, when it
formed slightly less than 2 percent of the food. The species of celery
occurring in Flovida, where the greatest number of birds were col-
lected, is an extremely broad-leaved variety (V. americana) that does
not commonly form prominent winter buds as does the northern form
(V. spiralisy. This southern form apparently has little food value,
as it was not recognized in any of the stomach contents. Froghit
(Limnobiwm spongic) (0.48 percent), another member of the Hydro-
charitaceae family. seemed to be more valuable to the ringneck than
wildcelery. It supplied 4.35 percent of the food of 204 birds taken in
December. McAtee (55. p. &) found that it formed 35 percent of the
food of 25 hirds ccﬂleetm{7 in Louisiana in December.

Creeping waterprimrose (Juwssiaca diffusa) (046 percent) is of
considerable significance and readily accepted at times at least, as it
formed 4.19 percent of the food of the 204 December birds and 4 of
them had made {heir entive meal on it. It is of greatest value in
the South Central States in areas that alternate irregularly between
a submerged and an emergent condition.

Tt was somewhat surprising to find that the seeds of ramweed
(dmbrosia artemisiifolia). eaten by 16 birds in March, averaged
0.66 percent for the 9 months and that buttonbush seeds (Ceplalan-
thus) were of frequent occurrence and averaged 042 percent. The
presence of such foods is doubtless largely attributable to drift.
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Dodder (Cuscuta) was found in 13 stomachs, and wild grapes in
21. Although roundleaf waterhyssop {Bacopa rotundifolia) was not
of frequent occurence, it was of considerable value to a few ring-
necks, one of which had consumed more than 10,000 of its tiny seads.
Leaves of the plant are freely taken by many species of duck, and
this easily propagated plant is particularly valuable on newly cre-
ated ponds.

The pine family was represented in 11 stomachs by the seeds of
loblolly pine (Pinus taeda) (0.02 percent). A few cones of bald-
cypress (Tazodium distichum) were found in two stomachs. Cy-
press galls {0.09 percent) were taken by a number of birds.

The more important remaining miscellaneous plants eaten by the
ringnecks include pickerelweed (Pontedaric cordata), planer tree
{(Planera aguatica), sumac (Rhus), centella (Centella astatica), sour
gum {Vyssa), buttonweed (Diodia teres), bedstraw {Galéum), float-
mgheart (Nymphoides aguaticum), and plumeless thistle (Carduus).

ANIMAL FOOD—18.5% PERCENT

Animal food was of greatest value to the ringneck during the
summer months and consisted mainly of inseets and mollusks. Many
miscellaneous animal species were taken, but none was of appreciable
importance in the average meal.

Insects (1075 percent)—The nymphs of dragonflies and damsel
flies (3.83 percent} were of first importance to the ringneck and formed
nearly 14 percent of the food of 18 birds taken during October. One
bird Kad eaten 20 in 2 single meal. Caddisfly larvae and cases §2.39
gement) were next in order and supplied more than 11 percent of the

ocod during July. Following, in relative importance, were the midge
larvae (1.16 percent); water boatmen and other water bugs (1.07
percent) ; beetles (0.96 percent), consisting of diving beetles {Dyti-
scidae) and others, 27 different kinds having been iaentiﬁed; and a
large number of miscellaneous insects (1.34 percent).

ollusks (.97 percent) —Mollusean food, which ‘was taken almost
entirely during the winter months, consisted largely of gastropods
{3.53 percent) of many species, only one of which—river shells
(Gonicbasis) (1.03 percent)—supp]ictf as much as 1 percent of the
total food. In February they made up 3.04 and in March 6.25 percent
of the food. The 68 ringnecks taken in November and December
had fed on species of Neritina, one bird having consumed 47; yet this
mollusk averaged but 0.50 percent of the food for the 9 months. The
other most important gastropod shells included dove-shell (Mitrella),
Anackis avare, flat-coil (Plunorbis), lathe-shell (Aeteocing canali-
culata), Physa, Turbonilla, Bittium, dog whelk {(Nassarius), Man-
gilia, and Amnicola. In individual stomachs were found 280 dove-
shells, 228 Amnicole floridana, and 194 fat-coils. Miscellaneous mol-
lusks (2.44 percent} included pelecypods (8.06 percent) and unidenti-
fiable species {2.38 percent).

Miscellaneous animal food (1.81 percent) —Many species of animal
forms were represented, but none was of appreciable importzuce in
the average meal. Undetermined animal matter. fish, spiders, water
mites, crabs, water fleas, amphipeds, annelid worms, bryozoans, and
fresh-water sponges were taken. Fish consumption was surprisingly
low (0.11 percent}, and the fish eaten had no sporting value. Traut-
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man {89) found that a ringneck taken in Buckeye Lake, Ohio, in
December, was gorged with gizzard shad (Doresoma cepedianum)
and even had two in its throat. These fish are abundant in the lake,
and weather conditions at the time made them easily procurable.

Ringnecks are reporfed to feed also on tadpoles, as well as on min-

nows and snails. Audubon (3, 2. 3, p. 260} writes that while in ponds
they eat snails, all kinds of aquatic insects, and seeds of grasses and
that—
When on rivers their nsunl food consists of small fishh and erays, the Iatter of
which they procure &t the bottom. A male which I shot near Louisville, in the
beginning of May, exhibited a protubernnee of the neck so very remarkable as
to induce me to cut the skin, when I found o frog, the Lody of which was pearly
4 inches long, and which had almost choked the bird.

Munro (69, p. 148) reports that two birds taken on southern Van-
couver Island, British Columbia, in December, contained 3 dragonfly
numphs, 1 chrysomelid beetle (Donacia provima), 14 bivalves
{Pigidium variabile}, api)roximately 30 seeds of yellow pondlily
{Nymphaea), nnd rootstalks of horsetail (Equisetum palusire).

FoUuB OF JUVENILEA

The stomachs of 10 juvenile ringnecks, taken in Alberta and On-
tario, 9 in July and 1 in September, were available for laboratory
analysis {table 3). Although the exact ages of the birds were not
known, it appeured that the younger ones had adhered more com-
pletely to an insect diet. Each developing chick had ingested insects,
seeds, and plant fiber and had taken an avernge of 14.4 species, and
each had swallowed considerable fine sand, which measured as much
in aggregate bulk as did the foed consumed.

Tanry 3.—Ring-necked duck {(¥Nyroca collarig): Food, by volume perecentages, of
I¢ juveniles, @ laken in July and 1 in September

Percent- Percent-
Klnd of food nge of Find of food oge of
food food
PLANT POOD (63.10 perocnt) ANIMAL FOOD (36.00 percent)
Whdrica {Zizenic aquatical.oomnronaeoo-- 28, 10 || Dragonflies (Liholiulidae) ... . .._... 4.10
Burrecds (SpargaRium)...... - 13.00 || Dragonfies (Semeatochiora). .. .. 2.90
M uskgrass (Characened .. - 6. 10 |} Dimngonflies {Hoyeria) ... ... 1.00
Sedges (CYPeIacene). _.oi.oieiaaianan. 5.80 |] Other Antsopters snd Zygoptera . 14,40
DBrirnshes (Scirpua). ... . . 1,70 it CaddlsMles {Trichoptera) .. oaoominenns 4.0
Sedpes (Corex) and miscelinneous. ... 4. %0 |t Bectles (Coleoptera): Diviog (Dytls-
Spatterdock (Nympheee airena) 4.00 chine) and others. cooo oo e caeas 370
Porndweeds { Polomogeion}.. 2,30 | Water boatmen {Corixidae) and back
AMlsceilaneous pinnt food __ 3.30 swimutets {(Noforecta) oo .. 2.50
Miscelinneons Insocts. oo 4,10

PLANT FoOD—0U.10 DPPERCENT

Manv of the same species of plants were eaten by both juvenile
and adult ringnecks. Seeds of wildrice (Zizenia aquatica) (28.10
percent} were first in importance in this limited series of juveniles,
6 of the 10 birds having made this the principal article of food.
Seeds of three species of burreed {Sparganiwm) (13 percent) were
taken by 8 birds, 6 of which had each taken from 135 to considerably
more than 400 seeds. Fruiting bodies (ofigonia) and plant fiber of
muskgrass {6.10 percent} were third in importance, although they
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contributed to the meals of but four birds and in two of these
amounted to only a trace. One bird had ingested more than 11,000
obgonia. Sedges (5.0 percent), which formed a part of the meal
of every fuvemle examined, consisted of seeds of Scirpus (1.70 per-
cent) and of Carex and miscellaneous sedges, mostly Cladium {4.20
percent), Seeds of the spatterdock (Nymphaes advena) (4 percent)
were obtained by six birds. Seeds and plant fiber of eight species
of Potamogeton (2.30 percent) were identified in seven stomachs.
Of the miscellaneous plants (3.70 percent), 2.90 percent was supplied
by unidentified plant debris and drift and 0.80 percent by arrow-
wood (Viburnwm), marestail (Hippuris wulgaris), watermilfoil
{Myriophyllum), crowberry (Empetrm nigrum), undetermined
grass, and moss,
ARIMAL FOOD—16.90 PERCERT

Aside from a few Daphnidae ephippia, statoblasts of Bryozoa, and
a trace of unidentifiable miollusks, all the animal matter eaten by
the young ringnecks consisted of insects. QOdonata nymphs (22.30
percent }—dragonflies and damsel fliess—were obtained by each bird
as follows, expressed in percentages: Libellulidae, 4.10; Sematocklora,
2.80; Boyeria, 1; and others, 14.40. Larvae of caddisflies (4.20
percent) formed 30 percent of the meal of one bird. Beetles (3.70
percent) consisted of predaceous diving beetles (Dytiscidae) and a
few others. Water boatmen and back swimmers {Notonecta) {2.60
percent) and miscellaneous insect food (4.10 percent), including
grasshoppers (Acrididae), larvae of nerve-winged insects {Chryso-
pidae and Sialidae}, moth larvae, ants (Myrmica), and a limited
amount of unidentifiable material; made up the remaining animal
food.

CANVASBACK (Nyroca valisineria)
('L 3, focing p. 8)

The lordly canvasback, a distinctly Nearvetic species, is perhaps to
the epicure the most celebrated of ducks; certainly 1t is the most
prized of the divers. It is the wariest of the ¥Nyroca group, and
therefore more skill Is required on the part of the hunter to bag it
than to take any of its near relatives. It is supposed to aecquire its
delectable flavor from the wildecelery buds (Veallisneria spiralis)
from which it has been given its specific Latin name. Undoubtedly
the pondweeds, upen which it feeds most extensively, and perhaps
many other submerged aquatics are just as efficacious in helping to
produce the pleasing flavor. Huntington (45, p. 173) writes that
on the Pacific coast the birds feed on wapato {Sagittaria variabilis),
which renders their flesh equally as delicious as that of the celery-fed
birds of the East. According to Forbush (33, ». 237) and Dawson
and Bowles (23, p. 793}, however, the canvasback on the Pacific
coast sometimes feeds on deeaying dead salmon and so becomes unfit
for human food; and Grinnell, Bryant, and Storer (38, p. 154)
state:

In Californin the Canvasback portakes of more animal food, for wid celery
does not grow in this state. On the ghallow waters of the tidelands and
marshes, it feeds extensively on crustaceans and shellfish, thereby acqoiring a
“fishy” taste and thus becoming undesirable as a tabie bird. The stomachs of
some Canvasbacks coliected on San Pablo Bay contained clams (fyu arenaria),
and soails {Odostomie sp.}; one stomach from Tia Juana Slough, near San
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Diego, contained periwinkles (Cerithidea colifornica}, and another from the
same place contained grass-blades, stems and rocts. A stomach from Guadalupe,
San Luis Obispo County, was filled with burley, there being 22 whole kernels
and many hulls * * *

The canvasback is more tolerant of cold weather than either the
ringneck or redhead, yet, late as is its departure, it migrates even into
Mexico. Its flight, though apparently labored, is strong, rapid, and
well sustained. In migration and in daily aerial movements it is
often seen in Jarge wedge-shaped flocks, and it gathers in Jarge flocks
on the bays or broad inland waters during the middle of the day and
night to rest and sleep. Its long neck, ﬁu‘ger size, white back, and
characteristic flock movements readily distinguish it from its near
relatives, with which it often consorts. It frequents much the same
habitats as the redhead except that it is better adapted to deeper
water and adheres more consistently to fresh-water areas. It is an
expert diver, descending at times, it is said, to depths of 25 feet to
obtain its food. It is perhaps more a digger of roots and other sub-
terranean plant parts than any other of its tribe. It swims low on
the water like a grebe and dives quickly, throwing itself upward and
forward, apparently to gain impetus in the descent. It often swims
long distances under the water and is veported to use wings as well
as feet in this process.

Foop oF AnvnTs

Canvasbacks are greedy feeders. During a baiting experiment per-
formed on the Chesapeake, a flock was {}ermitted to feed in about

10 feet of water at a haited shooting blind similar to all others in the
neighborhood for 3 to almost 5 minutes, during which time not more
than five short dives for grain were made. Three birds were killed:
one had 20 kernels of corn, 2 kernels of wheat, and a few pieces of
eelgrass In its gullet; another had swallowed 29 kernels of corn, 1
kernel of wheat, and a little eelgrass; and the third {a female) had
obtained 20 kernels of corn and a little eelgrass.

As further indication that the canvasback is often a glutton, it may
be stated that as many as 23 species of food were taken ab a single
meal. On the other hand, 79 birds (more than 18 percent) had made
their entire meal on only 1 species, 62 on a single plant, and 17 on &
single animal, indieating that when a satisfactory food 1s found it is
often taken in quantity. The average meal was composed of 188
individual items ecomprising 5.64 species.

Of 461 available stomachs of aduit canvasbacks, only 427 were full
enough to be used in computing food percentages {tables 4 and 8).
The stomachs were obtained in" 25 States, Alaska, and 5 Canadian
Provinces in every month except July and August, as follows: 162
came from Louisiana, 38 from Maryland, 36 from Texas, 34 from
Wisconsin, 23 from Utah, 15 each from Alberta and Virginia, 14
from Colorado, 12 each from Washington and Oregon, 10 from North
Dakota, and smaller numbers from Alaska and the remaining Prov-
inces and States extending from Maine and Alaska to Alabama and
Nevada. With the exception of the unusually large number taken in
Louisiana—mostly during January and February—the collections
could be considered very representative of the range of the species.
The winter months from October to March were well represented
with 379 stomnachs, but only 48 stomachs were taken in the summer
months, April, May, June, and September.
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Taoy 4.—Cenvasback (Nyroca valigineria) : Food, by volume percentages, of 427
edults teken during 1 monihs of the year

Percant- Percent-
Kind of food apEe ol Kind of fovd age of
food food
PLANT FoOb (30.50 percent) PLANT FOOD (30,50 per centi—continued
Pondweeds (Najadnceae)._..__________ - £9.88 || Burreads (Sparganium) oo .. .___ 2.5
Bago pondweed (Polamogeton pecti- Watermllfoils { Myricphpilum)  and
L ETE ) I . 12.53 marestall (Hippurisralgeriab___ .. 2.08
Claspingleat pendweed (Polamogeion Muskigrnss (Characens) sod other nigao. . 1, 50
perfolialusy LIt || Bllscellanecus plant food .. _____._ 10. 20
ther Pol 14.85
Miscellaneoqs.. . .... L 40 ANIMAL FOOR (19.41 percent)
Wildeelery { Vailieneria spiradia) . ... ___ 8.81
Delta duckpotato (Segiltariz platyphylia) Mollusks. e e g, 40
and cther waterplantaing {Alistna- Muaroma shells. ... 2.895
ceag - - 7.7 Other peleeypeds_ ... _____..___0_ 1.48
Qrosses (Gmamineasy ___ ... 7,61 Nereting recliveto 2.21
Wildrice {Zizanin aguatieg)....___....__ 5 14 QOther gastropada_.__ .48
Miscellaneous, Ineluding hait_ —— 2,37 Undetermined .. .onrmeeeccecmemee BT
Bedges (Cyperaceas) .30 |t Inseets.___________.._... . 813
Coemmon three-square Caddisflics ttTrlcllJIclz]ptem) .............. 5. 20
canuy) . 1.27 Mldges (Chironomidpe).o..ccae ... 1.05
Other Seirpus spec 3.27 Miscellaneons. ....______ 1.B3
Miscallaneous L 76 |{ Fishes (Plsces) [ 20
Banana waterlily (Cuatalis finea) and Miscellanenis anlmal food.. ... . __ .45
other waterlllles (Nymphaeacens) . __ 4,06

PLANT FOQD—30.59 PERCENT

Of the 427 canvasbacks, 185 (43.33 percent) had made their entire
meal on plant foods, the kind and quantity varying greatly with the
season and locality, Even though availability within limits appeared
to be the principal factor governing selection, some degree of selec-
tivity was manifest, as 62 birds had made their entire meal on a
single plant species as follows: 20 on the seeds, tubers, and green
vegetative growth of sago pondweed (Potamogeton peciinatus); 16
on undetermined Potamogeton species; 6 each on bulrush (Seirpus)
seeds and banana waterlily (Castaliz flava); 5 on wildcelery (Val-
lisneria spiralis) ; 4 each on muskgrass (Chare) and Sagittaria; and
1 on wigeongrass (Ruppie maeritima). Subterranean parts of the
¥lants, such as tubers, succulent rootstalks, winter buds, or other

ood-storage organs, scemed to be preferred to the green vegetative
growth or even to seeds.

Pondweeds (29.88 percent).—Perhaps beecause of their wide distri-
bution in the localities and habitats most frequented by the canvas-
back, Najadacese supplied nearly three-tenths of the entire food.
They were eaten in each of the 10 months and formed 28.02 percent
of the winter and 82.71 percent of the summer foed. Tubers, seeds,
underground rootstalks, and green vegetative growth were all taken.

Perhaps because the, canvasbacks are predominantly fresh-water
inhabitants, most of those examined had fed on some species of
Potamogeton (28.48 percent), which furnished more than 95 percent
of all pondweed food and more than three-fourths of the food for
September. Sago pondweed (P. pectinatus) (12.53 percent) was
found in more than a fourth of the stomachs and during September,
October, and November comprised 40.55, 28.78, and 25.16 percent
of the food, respectively. More than 500 seeds were found in 1
stomach and 324, 212, and 175 in others; and 1 gizzard and gullet
contained 53 tubers and another 57, some of which measured one-
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half inch in thickness and three-fourths of an inch in length. Clasp-
ingleaf pondweed (P. perfolictus), known also as fealeaf and red-
head-grass, appeared to be the second most important pondweed
(1.10 percent}, although many other related species {14.85 percent)
entered into the diet. In a single stomach, 2,500 miscellaneous
Potamogeton seeds were found.

Miscellaneous pondweeds of other genera {1.40 percent) in the
order of importance included wigeongrass (Fuppia), nearly 2400
seeds of which were found in a single stomach; naiad (Najas) ; eel-
grass (Zostere marina); and horned pondweed (Zannichellia
palustris).

Nuttall (75, p. 437) mentions finding both eelgrass and wigeon-
grass in the stomachs of birds he examined and regarded these foods
as being very important. Kumlien and Hollister {48, ». 22) con-
cluded that the abundance of pondweeds was the chief factor regu-
lating the numbers of canvasbacks, as well as the length of their
stay, In Wisconsin. Pirnie (82, pp. 307-308) found that sago pond-
weed or other potamogetons had been taken by seven of eight birds
collected in Michigan, naiad by one of the seven, and muskgrass and
sedge seed by another. Barley, probably taken as balt, was the sole
item in the stomach of the eighth bird. Two of the birds had also fed
on Mayfly larvae and snails.

Wildcelery {881 percent) —That wildcelery (Vallisneria spiralis)
i an important canvasback food is shown by the fact that it averaged
a little more than a twelfth of the food for the 10 months, although
only about 1 out of every 7 birds had obtained it. Five of the birds
taken in winter had made it their entire meal, and others had drawn
upox it for most of their meal. Winter food-storage buds aleng with
smaller amounts ¢f underground rootstalks, green basal vegetative
leaves, and seeds were eaten. At least 93 buds were found in a single
stomach. Four birds taken on the Susquehanna Flats near Havre
de Grace, Md., and examined by Warren (97, p. 43) had fed exclu-
sively on this plant. Many writers speak of the importance of wild-
celery as a canvasback food.

Wildeelery has a limited distribution, occurring little beyond the
confines of eastern United States, and therefore is not available for
the birds in the western half of the country nor for any of the birds
on their breeding grounds, In the present study, not a bird collected
between the last OET April and early October had obtained even a trace
of it. Where it does occur, there is probably no better food for the
canvasback, and there is probably no other food that helps to pro-
duce a better quality of flesh. Therefore, the canvasback is most
highly prized in those sections of the country where this plant
s#hounds, At a number of lakes where wildcelery occurred, however,
pondseeds formed the only article of diet, indicating that wildcelery,
though admittedly an excellent food species, is not superior to some
of the pondweeds and is not always taken in preference to a pumber
of other foods.

Delta duckpotato and other waterplantains (7.77 percent}.—The
Alismacese found in the stomachs of the canvasbacks consisted largely
of Sagittaria (1.32 percent), although a small quantity (0.45 percent)
of Alisme and Demusoniwm was present. The only species of
Sagittariz identified was z southern form, the delta duckpotato
(S, platyphylla), all the occurrences of which were in the stomachs




FOOD HABITS OF NOHTH AMERICAN DIVING DUCKS 27

of birds taken in Louisiana, practically all in an area on the Missis-
sippi Delta. Because considerably more than a third {162) of the
stomachs came from Louisiana during December, January, and Feb-
ruary, it would seem, however, that the rating here given is some-
what high and that a more equitably distributed series of stomachs
would undoubtedly show this plant to be of less value for the coun-
try as a whole. For the Mississippi Delta of Louisiana it is obvi-
ously of outstanding merit, and it should be considered in any water-
fow]l management plan for the Mississippi-Gulf coast region. As
most of the birds taken during February were from this area, the
delts duckpotato supplied more than half the food for that month,
38 tubers having been taken at a single meal. Furthermore, nearly
all the canvasbacks collected in this area had fed on this plant, 103
of 113 birds obtained near Triumph, La., having made it more than
66 percent of their meal. The use of this food is illustrated in
plate 3, 4, ¢ and 4.

Grasses (751 percent)—Of the various Gramineae eaten, wildrice
seeds (Zizania aquatica) (5.14 percent) were most important. They
had been obtained by 26 birds, 1 having ingested 198 and another
116.  As a local food, wildrice seed proved to be very important in
Wisconsin.

Miscellaneous grasses (2.87 percent) consisted largely (1.46 per-
cent) of species of Panicum and Setaric and of wild millet
(Eehinochloa crusgalli}, more than 340 seeds of the latter having
been obtained by 1 bird. Bait in the form of corn, wheat, and rice
aggregated nearly 1 percent. It does not rate high because com-
paratively few birds were taken in a baited area, but as previously
mentioned, it is accepted readily and usually in preference to an
abundant natural food. Wilson and Bonaparte (96, p. 224) noted
as early as 1831 that the canvasback would readily feed on grains,
especially wheat, and Phillips (87, ». 3, p- 131) wrote of the wreck
of a vessel of wheat on Lake Erte, stating that canvasbacks lived
almost entirely on the cargo during tle following winter,

Sedges (6.50 percent).—Cyperaceae, particularly several species of
Scirpus (4.5% percent), were of frequent occurrence in the canvas-
hack’s food. About 8 of every 10 birds had fed on the seeds of the
common three-square (S. americanis) (1.27 percent) (pl. 3, 4, a),
a surprisingly large number of which swere taken occasionally, 5228
having been found in a single stomach. Other Seirpus species (3.27
percent) of outstanding value included the alkali bulrush (8.
paludosus) ; river bulrush (8. Auwviatilis), 1 bird having taken 480
seeds at a single meal; Olney’s three-square (5. olneyi), 2 birds hav-
ing ingested 3,200 seeds apiece at one meal; saltmarsh bulrush (S.
robustus) ; and the hardstem and softstem bulrushes (S. acutus and
8. validus). Miscellaneous sedges (1.76 percent) of several species
were taken, as a rule the seeds only, but occasionally the more tender
barts of the green vegetation. Unidentified C'arex species were taken
%)y 27 birds, and 850 seeds were found in 1 stomach. Seeds of spike-
rushes (£leocharis) were of slightly less value.

Banana waterlily and other waterlilies (406 percent).—Locally
the Nymphaeaceae are of major importance. In the coastal area of
the Gulf States, the banana waterlily (Custalie fara) (3.96 percent)
is one of the outstanding duck foods. McAtee (56, p. 37) reported
that 37 canvasbacks collected in December at Lake Surprise, Tex.,
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had eaten various parts of this plant to the extent of 71.6 percent
of their diet. Of the canvasbacks examined for this bullefin that
were taken during December, half were collected at the snme lake
and half from parts of the country where the banana waterlily does
not occur, yet this species supplied nearly 40 percent of the food
for the month. Seeds of the white waterlily (Castalia), watershield
(Brasenin schreberi), and spatterdock, or yellow waterlily
(Nymphaea), were of importance to a few birds, huving been taken
by 19, 3, and 1 individuals, respectively.

Durveeds (2.50 percent).—Species of Spargenium had been eaten
by 36 canvasbacks, 14 of which had fed on the giant burreed
(8. curyearpum}, 1 bird having consumed 296 seeds. . Several birds
had drawn most of their meal from these plants.

TWatermilfoils {206 percent) —Seeds and dissected plant leaves of
Myriophyllum (1.99 percent) entered into the diet of 46 birds, mostly
during the early spring and summer, 1.224 seeds havring been ingestetl
at a single meal and more than 1000 at another. The only other
member of the watermilfoil family taken was Hippuris culgaris
(0.07 percent).

Muskgrass and other algue (1.50 percent} —The canvasback differs
markedly from the redhead in its comparatively light consumption
of these foods. Usualiy only a relatively small quantity was taken,
yet four birds had made their entire meal on the small bulblets,
otgonia, and green plant fiber.

Miscellaneous plant food {1020 percent) —Decause of the difficulty
in accurately identifying partly digested tubers, rootstalks, or green
vegetative material, 8.59 percent of the food was classified as unidenti-
fiable vegetabla debris. The identified miscellaneous plant food (1.61
percent) was drawn from a large variety of plants, the more im-
portant of which were smartweeds {(Polygonum}, coontail (Cerafo-
phyllum, demersum), bedstraw (Galium). wild grape {T7é/s). dog-
wood (Cornus), poosefoot (Chenopodium), duckweeds (Lemna and
Spivedele polyrhiza), waxmyrtle (Myrica), water buttercup (Ranun-
ewlus), beggarticks, or sticktights (Bidens), and baldeypress (Taro-
dium distichum). Some of these formed the principal items of
several mesls yet were taken infrequently; others appeared as a trace
or a very low percent of many meals. One bird had taken more
than 1,600 plants of duckweed; another, 1,450 goosefoot seeds
(Chenopodinm) ; and a third, 380 waterpepper (Polygonum hydro-
piper) and 50 waxmyrtle seeds.

A report from Rehoboth Ba?’, Del., indicates that the canvasbacks
in company with other raft ducks frequently feed on tomato-seed
waste thrown cut into the bay by a canning factory. Lowery (52,
p. 18) comments that in Louisiana this species feeds on acorns.

ANTMAL FOOD-—1%¢.41 PERCENT

Animal food, which in summer comprised 21.49 percent of the
intake and in winter 18.02, was almost equally dividerl between
molinsks, consumed principally during the winter, and insects,
prominent in the summer bill of fare. Fish and miscellancous animal
matter supplied the remainder.

As evidence that the canvasback is able to subsist entirely on animal
food, at least for short intervals, it may be stated that 30 birds (7.03
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percent) had fed exclusively on such food and that more than half
these had made the entire meal on a single group of aquatic creatures
as follows: 10 on Macoma shells; 6 on other mollusks; and 1 on caddis-
fly larvae.

Mollusks (8.80 percent).—Of the pelecypods {(4.44 percent), Ma-
coma shells (2.95 percent) seemed to be the most acceptable. The
were not avallable to many of the birds, however, as the canvasbacf;
does not. normally occur in numbers in a salt-water habitat. Of the
19 birds that were able to obtain these mollusks, 10 had made them 100
percent of the meal and 9 had eaten them almost exclusively. The
principal other bivalves (149 percent) taken were Mactra, gem clams
{Gemma gemma) and other Veneridae, and Astarte.

Of the gastropods (849), Neritina reclivata (2.21 percent) was the
most impertant. It was taken by 112 of the birds collected in Louisi-
ana. The principal other univalves (1.28 percent) were flat-coils
(Planorbis), dove-shells (Mitrella), Anackis, dog whelks (Nassarius),
lathe-shells {dcteocina canaliculata), Bittéum, Lymnaea, Turbonilla,
and flood-shells (Fluminicola).

Undetermined mollusks averaged only 0.87 percent of the food for
the 10 months.

Insects (813 percent) —Although many species of insects wers
consumed, yet nearly two-thirds of the volume of food drawn from
this large order consisted of caddisfly larvae and their cases (5.20 per-
cent). One bird had made its entire meal on them; and four birds
taken in May, 28 percent of their meal. Midge larvae (1.05 percent)
supplied 4.12 percent of the food in March, Miscellanecus insects
{1.88 percent) consisted primarily of diving beetles (Dytiscidae) and
other beetles; nymphs of Mayflies; dragonflies; damsel flies; various
water bugs, principally water boatmen, back swimmers (Votonecte),
and water striders {Gerris); and undetermined hymenopterans.

Fishes (203 percent)~—Small fishes occurred in 32 of the 427
stomachs yet were considered unimportant because they were species
of relatively little economic value. Trautman (&9) reports finding
gizzard shad (Doreosoma cepedianwm) in the stomachs of canvasbacks
taken in Buckeye Lake, Ohio, in December.

Miscellaneous animal food (0.45 percent}.—The tooth of a rat and
the vertebrae and tooth fragments of a muskrat (Ondatre rivalicia)
were noted in stomachs. These unusual items were probably picked
up as gravel. Annelid worms (0.29 percent) supphed 1.33 percent
of the January and 1.64 percent of the February food. Crabs (pl. 8,
A, b) and other crustaceans {0.07 percent) were consumed by rela-
tively few birds.

Audubon (3, v. 4, p. 3) wrote that when wildcelery is unavailable,
the canvasbacks—
are obliged to have recourse to fishes, tadpoles, water-lizards, leeches, snalls,
and melluse, as well as such seeds as they can meet with; all {of] which huave
bean iu greater or less quantify feund in thelr stomach.

Lead shot pellets are sometimes picked up by these ducks as they
feed. This is altogether too common an occurrence in baited areas
where large numbers of shot are expelled over a limited area where
the birds repeatedly feed, with the resplt that large numbers of
birds experience a lingering death and that those that do recover
probably become sterile. The writer found 96 shot {lead pellets) in
a single gizzard of this species.
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Foon OF JUVENILES

Eight juvenile canvasbacks from Alberta and Saskatchewan were
available for food habits study. Three were taken early in Septem-
ber and had apparently grown out of the downy stage, although
{hey were still unable to fly. Nearly two-thirds of the total food of
the group was plant material, and on an average 19.62 species of food
were eonsumed in one meal, Gravel formed 12 percent of the stomach
confents.

The three older birds had drawn practically all of their food from
pondweeds (Potamogeton) and bulrushes (Scirpus). As a rule, the
five younger birds appeared to have been more indiscriminate in their
feeding. More than half their food consisted of animal matter (56.20
percent), and four of them had stressed insect food, even though
they had consumed considerable vegetable material.

PLANT ¥0OOD—G4.1§ PERCENT

'The plant food consumed by the juvenile eanvasbacks may be sum-
marizeg by groups and percentages as follows: Pondweeds (Potamo-
geton), 86.63; bulrushes (Scirpus), 5.12; sedge (Carex), 1.13; com-
mon spikerush (Eleocharis palustris), 1; burreeds (S8parganium},
6.62; watermiifoil (Myriophyllum) and marestail (Hippuris vui-
garis), 426; bugleweed (Lycopus lucidus), 2.88; miscellaneous plants
and vegetable debris, 6.74, the more important of which include
smartweeds (Polygonum), goosefoot | Chenopodium), dock (Rumex),
water buttercup (Rununculus), bedstraw (Geliwm), muskgrass, and
grasses.
ANIMAL FOOpP—15.02 PERCENT

Insects (35.26 percent) supplied all but a fraction of the animal
food in the following groups and percentages: Caddisflies, 19.01;
water boatmen, 8.38; various water beetles (mostly Dytiscidae). 3.63;
midge larvae, 1.50; miscellaneous insects, including pymphs of vrag-
onflies and Mayflies, ants and other Hymenoptera, and various two-
winged flies, 2774. Mollusks and crustaceans composed the 0.30 per-
cent miscellaneous animal food.

GREATER SCAUP DUCK {Nyraora marils)

('l 2, facing p. 10)

The two American species of scaups, the greater scaup duck
(Nyroca marila) and the lesser scanp duck (N. gffinis), also variously
known as blackheads, bluebills, broadbills, or raft ducks, are almost
indistinguishable under ordinary field conditions, although when both
species of the same sex are together within range they can usually
be separated. Under optimum light conditions the adult male greater
scaup shows greenish instead of purplish reflection on its liead. Full-
plumaged adults of both sexes may be distinguished from their lessec
cousins by a white or near-white mark on the outer web of the inner
primaries. Not infrequentiy. however, intergrades are found, which
make the separation more difficult. Because these two closely related
species often appear to merge in size and color they are frequently
confused by field workers, and as many of the stomachs used in
this study were obtained from field cooperators it is not improbable
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that a limited number have been improperly classified. Care has
been taken, however, to keep the records as accurate as possible.

The greater scaup, as its name implies, is the larger of the two
species, It is the more northern in distribution and adheres more
persistently to the salt-water buys along the coast. Because it is
relatively uncommon inland duriug the winter season it is frequently
referred to as the bay blackhead, bay broadbill, bay bluebill, or bay
scaup, It is a common breeder in the northern parts of North
America, Europe, and Asia. In North America it nests from the
arctic tundra near the coast southward at least to the international
boundary. Its winters are spent primarily along or near the Pacific
coast from the Aleutian Islands to northern ﬁaja California and
on the Atlantic coast from New England to southern North Caro-
lina. Limited numbers of birds also extend far beyond these limits.

These ducks are able divers and usually feed in deeper water than
any of the preceding species, although at times they may be seen dab-
bling in the mud along the shore with the surface feeders or feeding
on the drift canght in the tide. They are readily attracted to a boun-
teous food supply, whether bait or the natural growth of pondweeds,
wildrice, or \v]lc?ce]ery. They often feed in rather laree flocks and
may be seen diving separately. indiseriminately, or all in unison.
They are truly raft ducks and frequently join mixed flocks of other
species of this genus. In their dally movement they seem to go in
and out with the tide, Tf persistently persecuted they often go to sea
and retarn to the feeding grounds at night. This is said to be par-
ticularly true during bright moonlight nights.

The greater scaup is naturally a confiding bird although perhaps
less trusting than its smaller relative. It dives quickly and, when
wounded and pursued, swims long distances under water or with only
the beak protruding in order to obtain air. In common with other
divers, it 1s said that as an act of last resort in its efforts to escape it
will seize underwater vegetation in its bill and hold on tenaciously
until death. Many a hunter has pursued a cripple and completely
lost track of it after a single dive,

This species has undoubtedly experienced a tremendous reduction
in numbers during the past decade, but it has obviously held up far
better than any other member of the tribe, probably owing to the
fact that it is more northern and more coastal in distribution. Al-
though acceptable as a table bird, it is regarded as second-rate in
comparisen with the preceding species, except when fattened on the
luscious parts of willcjlcelery, pondwecds, wildrice, or other choice
vegetable foods.

Foop oF AptiTs

These scaups are the most omnivorous of the American Nyroca
group and seem content and at home in an area where either vegetable
or animal food abounds. It seems to muke little difference to them
whether mollusks, crustaceans, pondweeds, wildrice. or other foods
are present so long as there is a bounteous supply. The birds exam-
ined had subsisted almost equally upon animal and plant foods, but
those taken inland during the winter months usually showed a prepon-
derance of plant material, whereas the coastat birds more often derived
most of their food from mollusks and other pelagic or littoral forms
of life. They seemed to have grown equally fat on an almost exclu-
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sive animal or almost exciusive plant diet. Nearly half the birds
(48.14 percent) had made their entire meal on animal foods and
nearly a fourth {(21.54 percent) on plant foods. It is also significant
that although many species of food were consumed, yet individual
meals were often derived from only one or twe, 1 bird in every 8
{12.5 percent) having made its entire meal on a single animal species
and 1 in every 17 {3.85 percent) on a single kind of plant. Conse-
quently there was an average of only 6.33 species of food & meal.
Gravef was taken freely and formed 17.83 percent of the total bulk.

Pirnie {82, pp. 309511 examined the stomachs of 12 greater
scaups collected in Michigun. Eight had fed on pondweeds and
bushy pondweeds, four rather extensively. The distended stomach of
a bird that had suffered from lead poisoning contained 1,000 seeds of
the latter. Six birds had fed on wildcelery. Muskgrass, water-
shield, and burreed had each been taken once. Caddisfly larvae and
clams were found in four stomachs; snails, in six; beetles, in {wo;
and a dragonfly nymph and a waterbug in one.

John J. Lianch ¢ reported a number of greater scaups taken in Rhode
Island that were suffering from acute lead poisoning. Typical of most
birds suffering from such poisoning, which is altogether too wide-
spead, their stomachs were greatly distended, owing perhaps to par-
tial or complete paralysis of the intestines and ,t_rizzardp. which caused
retention of food in the stomach. One bird had its gullet filled, 80
percent of the contents being Potamogeton pusillis and 20 percent
beetles and snails. Six other birds had made from a frace to 90
percent of their meal on this same pondweed. Sago pondweed (F.
pectinatus), coontail {Ceratophyllum demersum). :mcl grass blades
appeared in other stomachs. Beetles, mostly whirligigs (Gyrinus)
and diving beetles (Dytiscus) were also noted.  Mollusks, comprising
5 and 75 percent of two stomachs, were identified as sphere-shells
(Sphaerian) and species of Physa, Bulima, and Planorbis.

rom reports of European writers it appears that the Old Workl
forms of the greater scaup {considered a separate subspecies by <onte
and classed as identical with the American form by others) have feed-
ing huabits that closely parallel those of the American birds.

The stomachs of 832 adult greater scaups, collected in 25 States,
Alaska, and 7 Canadian Provinces in every month except August.
were analyzed in the laboratory, but only 752 were sufficiently full
to be used in the computation of food percentages (tables 5 and 8).
These collections could hardly be considered a normal distribution, as
310 stomachs came from Oyster Bay, Wash,—all but a few on or near
oyster beds—in an effort to ascertain the relation of the greater scaup
to the oyster industry. Other areas supplying rather lurge numbers
of birds included British Columbia, 70; North Carolina, 67: Utah,
513 Massachusetts, 35; Wisconsin. 81; Alaska, 23: and New York, 21.
As would be expected. most of the birds were obtained during the
winter months, 168 having been taken in November and only 58 from
April to September, a number insufficient to show more than trends
in food habits.

A fatter in fles of 1. 8. Blolugieal Survey from Jebo J. Lynch, Newport, B, 1, dated
Aprfl T, 1835,
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Taswe b.—Greater seanp duck (Npyroca marila): Food, Dy volume percentages,
of 752 adults taken during 11 months of the year

Percent- Percent.
Kind of food age of Kind of food npe ol
fond food
PLANT FOOO (46.52 percent) ANIMAL FOOD (3345 percentl)—oeontd.
Pondweeds (Majad ) 16, 88 || Mollusks—Continned.
Popdweels (Patamogelon) .. ooooeeeno 12,16 Blue mussel {Mytidur edudiny_ ... .11
Wigeongrass (Ruppia marifima)_ ... 4.88 Macomashells. .. ... __.___ a7
Nainds (Najaa) and miscellaneous . 1.82 Roek ¢lata { Protothaca slemine? - 3,03
MMuskgrass (Charncese) 5.41 Other pelecypods an
Watermuilinils {(Haloragidacese).. 4% Dog whelks 3.48
Murestail (Hippuris eulgeria). 341 Lymngea shells LX)
Watermilfoils (AL priophpfium) 1,50 Carnpeloing shells_ 1.6
Sedies (Cyperscese). . .omvuvmaeres 3.4%8 Other gastropods... 6.37
Bulrushes (Scirpus)__ 3. 48 Undetermdned ... _______ 1.34
Sedges (Carer). ... - L 16 .15
Miscellaneous. . ________ .63 2.61
Wildrice { Zizania apuafice) anit other 1.32
prosses (Grominene).. . . - .03 1.31
Wildderlery (Valfisneria xpiraté 1.52 1.91
AMliscellaneous jHant food 8. 58 || Crust - .84
Amphipods__ 2.17
ARIMAL FOOD (5318 percent) Mnd erpbs (Hemigro 1.4
Barnacles (Bolanidae 1. &7
Motusks. .o e ecia———————— 8. 12 Miscellaneous. .. ... 1.20
Oyster (Qatreg furide)_ _.___.___ . __.__ 4. 97 | Miscellaneous unimasl food | .37

PLANT FOOD-—-4(.02 PERCENT

Pondweeds (18.86 percent).—The greater scaup, like all others of
its tribe, is partial to the pondweeds, subsisting on seeds, subterra-
nean roofstalks, and green vegetative fiber. Most important of the
pondweeds were 11 or more species of Potamogeton (12.16 percent), of
which sago pondweed (P. pectinatus) furnished 3.92 percent, 1,600
seeds having been ingested at a single meal. Wigeongrass (Ruppia
maritima) (4.88 percent), the most important pondweed species, en-
tered into the meal of one out of every five birds and furnished the
entire meal of six. One bird had consumed 1,350 seeds and plant
material. Naiads (1.27 percent) were taken by 37 of the 752 birds
and formed the entire meal of 1. Miscellanecus pondweeds (0.53
percent), including eelgrass (Zostera marina), surfgras (Phyllo-
spadiz), and horned pondweed {Zannichellic palustris), were taken
by fewer birds.

Muskgrass (547 percent) —Although only 1 bird in 7 had obtained
muskgrass, it apparently was avidly consumed when avaiinble, as it
contributed 100 percent of the meal of 26 greater scaups. McAtee
(o4, p. I} found that three-fifths of the food of 35 big bluebills taken
in Currituck Sound, N. C., in November 1909, consisted of *musk
erasses,” and Kubichek 747, p. 7118) found that the stomach of one
bird taken in the same locality in February contained 83,000 whole
obgonia and pieces of about three times as many more, making u
total for one meal of about 332.000 items—the greatest number known
{0 have been taken by any bird. Obviously these ovoid reproductive
bodies were not picked up individually or in groups off the piants
but were ingested with plant fiber and being more resistant remained
in the gizzard after the vegetative parts had been digested and passed
on into the intestines. Kubichek found also (47, p. 718} that 52 of 67

reater scaups taken at Okanagan Landing, British Colimbia, from

November to February had fed on Chare, some of them extensively.

102231°—39——3
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It may be added that practically all other ducks, except mergansers,
taken at this locality had drawn heavily upon this food.

Watermilfoils (4.94 percent).—It was somewhat surprising to find
that both seeds and plant fiber of Hippuris vulgaris (8.44 percent)
and species of Myriophyllum (1.50 percent) entered so prominently
into the diet of the greater scaup. It is possible that a larger and
mors representative series of birds taken during the snmmer months
would reduce the relative rating of these plants, all but a trace of
which were obtained as summer food, largely from Alaska and
Canada. Eight birds taken in May had made 81.53 percent of their
meal on them, and for the five summer months April to September,
exclusive of August, marestail amounted to 2.81 and watermilfoil
to 9.55 percent. Slightly fewer than 1,000 seeds were taken at a
single meal.

edges (328 percent) —It is not surprising that a diving duck that
usuzlly feeds in broad expanses of water should obtain so small a
part of its food from such marsh plants as the sedges. Although
seeds of many species of Cyperaceae were ingested, those of Scirpus
(1.49 Hercent) and Carex (1.16 percent) were most frequently taken.
Miscellaneous species (0.63 percent) supplied the remainder of the
sedge food. Large numbers of seeds taken in one meal include alkali
bulrush (Seirpus paludosus), 156; 8. debilis, 211; saltmarsh bulrush
(8. robustus), 89; other Secirpus species, 181; Carex, 808; and spike-
rush {Eleocharis), 372. Two birds had made their entire meal on
sedpe seeds.

Wildrice and other grasses (2.93 percent) —The seeds of wildrice
(Zizania aguatica) (2.02 percent) furnished 12.30 percent of the meal
of 10 greater scanps taken in September, 1 bird having consumed
more tﬁ;n 275. Panieum seeds (Panicum) supplied 4 percent of the
food of 24 birds taken in April. Seeds of burl grass, or paspalum
{Paspalum), wild millet (Echinochloa), green foxtail grass (Setaria
viridis), rice cutgrass (Leersie oryzoides), bluegrass (Pog), fescue
{Festuca), and saltgrass (Distichlis spicata) were taken by a fair
number of birds. [%gdoubtedly any grass that produces sizable seeds
is acceptable. Bait, both wheat and corn, was found in limited quan-
tity, although from field observation it is apparent that these birds
accept bait of almost any variety., They are known to feed on peas,
beans, and cultivated rice and will probably accept other vegetables.

Wildcelery (1.52 percent) —Wildcelery (Vallisneria spiralis) en-
tered into the meal of 49 greater scaups, but in only comparatively
few instances did it form the major item. It was entirely a winter food
and supplied 11.70 percent of the food of the 168 birds taken in No-
vember, & goodly number of which were from Currituck Sound, N. C.

Miscellaneous plant food (958 pereent)—In addition to inde-
terminable, finely comminuted vegetation (35.40 percent), seeds and
vegetative fiber of a great many identified plants entered into the
diet of the greater scaup, although individually they were of minor
significance except to a few hirds or in localized areas. The most
important include crowherry (Empetrum nigrum), which was of
value for inland nesting birds and formed more than 2 percent of
the food for each of 3 summer months: 10 or more species of smart-
weeds (Polygonum), consumed in small numbers by 64 birds; coon-
tail (Ceratophyllum demersum), taken by 42 birds; arrowhead (Sag-
ittaria}, obtained by only 8 birds yet forming the sole stomach con-
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tent of 4; burreeds (Sparganium} of four species, taken by 24 birds;
acnida {Adenide) ; duckweed (Lemna); bedstraw (Galivm. trifidum);
cloudberry (Rubus chamaemorus); glasswort (Salicornia); water
buttercup (Ranunculus); watershield {Brasenia sc?w‘e?)cri{ ; wax-
myrtle (Myrica); dock (Rumez); beggarticks (Bidens); dogwood
(Cornus) ; pepperwort (M arsilea); spalterdock {(Vymphaea); but-
tonbush (Cephalanthus occidentalis) ; centella (Centella asiatica);
and moss plant fiber, Lm‘ge numbers of seeds that occurred in indi-
vidual stomachs included 7,680 glasswort (Salicornia ambigua), 222
crowberry, 300 ladysthumb (Polygonum persicaria), 157 water smart-
weed {P. amphibium}, T burreed, 65 zenida, and 100 waxmyrtle
{Myrica ce-rz'/em).
ANIMAL FOOD—50.48 PERCENT

Mollusks (39.12 percent). —Phillips (81, v. 8, p. 262} states that
the scaup often comes to the surface with a large mollusk, holding
it midway between the mandibles, and, after adjusting it to the cor-
rect position by rapid jaw motion, quickly swallows it, taking a few
sips of water at the same time; and Wilson and Bonaparte (96, p.
227) quote Willonghby to the effect that this duck feeds on a certain
small shellfish called scaup from which it derived its common name.
In this study, molluscan food contributed the largest percentage of
the total food of the greater scaup and constituted 84.78 percent of
the food of the 310 birds collected at Oyster Bay, Wash., from April
to Qctober,

Because so many of the birds were collected at or near important
oyster beds along both coasts—particularly the 310 at Oyster By,
Wash.—it was not surprising to discover that oysters constituted an
abnormally large percentage of the food (9.97 percent), and that
nearly one-third of the birds had the remains of oysters in their
gizzards or gullets and 65 (8.64 percent) of the birds had fed ex-
clusively on them. DBecause the west-coast oysters (Qstrea Turida)
are smaller than the eastern or introduced Japunese species, they
are more frequently ingested by the birds. Depredations upon them
are less serious than upon the larger varieties.

Kubichek (47, p. 119} has well summarized the degree of depre-
dations on oysters at Ovyster Bay, Wash, as follows:

Orsters {Ostrea lurida) formed 41.58 per cent of the food of the ducks taken
there; 231 out of the 31} contained this item of food and fragnests repre
senting 48, 40, 30, 36, 34, 30, 24, 22 and on down were found in individual
stomachs. These Jarge numbers very probably represented several meals, for
the dingnostic parts ure hard and not as rendily crushed ns the rest of the
shell, The largest oysters remaining whole in the stomachs measured as follows:
196 x 137, T%" X 1%, 1% x 17, 1%’ = 1"’

Although these studies show the bird at its worst rather than under
average conditions, they indicate that at times and places control may
be necessary. Further discussion of shellish depredations in general
and defails regarding control measures are given under the white-
winged scoter {p. 116).

Other commercial shellfishes were inconsequential as food for the
greater scaup. A single small hard-shelled clam had been taken by
each of 2 birds, a soft-shelled elam by 1, and from I to 3 scallops by
each of 18, averaging 0.03 percent, trace, and 0.17 percent, respec-
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tively, of the total food. The fact that a considerable number of the
birds were taken in areas where these shellfishes are common in
order to determine their relation to the shellfish industries indicates
that under normal conditions the birds are not a serious menace to
such industries. On the Massachusetts coast, 24 birds, taken mostly
over scallop beds, had fed on scallops to the extent of only 3.17 per-
cent of their food, indicating that the damage to this industry is
probably negligible under all but the most unusual circumstances.

Of the peﬁecypods (23.20 percent), the blue mussel {Mytilus edulis)
{4.31 percent) was second in importance. It occurred in 180 of the
752 stomachs, in 2 of which it was the sole food item. Single stom-
achs contained 96 and 80 of these abundant mussels in various stages
of disintegration. Obviously most of these were small specimens,

Shells of the genus Macoma {3.76 percent) and the hard rock clam
(Protothaca stan ‘nea) (3.03 percent} were found in 100 and 1069
stomachs, respertively, many of which were procured in the same
arens as the cjsters. Six birds taken on the west coast had fed
exclusively on Macome shells, and Norton {74, p. 439) reporied that
a greater scaup taken on Fox Islands, Maine, in winter had fed
extensively on shells of 3/, balthica. Fragments of 70 rock clams
were taken from a single stomach.

The more important other pelecypods taken {2.13 pereent) included
Mulinig lateralis, 146 shells having been found in 1 stomach and 3
birds having made their entire meal on it; nut-clam {(Nucule proe-
ima); ark clams &Ama}; pearl clams (Uﬂiom‘dae%[; sphere-shells
(Sphaerium) pea-shells (Pisidium}; horse mussel (M odzolus); gem
shells (Gemma gemma) ; scallops (Pecten}, cockleshells (Cardium) ;
Mactra shells; hard-shelled clams (Venus mercencria); and giant
saxidome {(Saxidomus giganteus).

A great many gastropods (14.58 percent) were taken by the greater
seaup, yet only three genera—~Nassurius, Lymnaea, and umpeloma—
averaged as much as 1 percent each of the total food. The first,
the dog whelks (8.48 percent), being abundant coastal shells, entered
more commonly into the winter food. They had been taken by 132 of
the 752 birds and furnished the entire meal of 7. A single gullet
and gizzard contained 285. The second, Lymnaea ({3.09 gercent),
was an important summer food, forming 21.80 percent in July and
8.13 in April, yet it was of only slight value in winter, The im-
portance of (‘ampeloma (1.0%¢ percent) is undoubtedly overempha-
sized, as it occurred as an important food item only in July, when
but five birds were taken, a number too small to be more than sug-
gestive that such fresh-water mollusks are acceptable.

Practically all of the other gastropods taken {6.37 percent} entered
into the winter diet exclusively. No species averaged as much as 1
percent of the total food, yet some were of frequent occurrence and
occastonally were taken in large numbers. One meal was composed
entirely of shells of Amnicola cincinnatiensis, 128 whole ones and
fragments of many others. Dove-shells (Mitrella) were taken b
65 birds, 1,100 at a single meal; small Bitiium shells, by 54. the al.
most incredible number of 3,000 having been found in one stomach;
lathe-shells {(dcteocina canaliculata), by 29, one stomach containing
1,700 individuals; dove-shells {dmnachis) by 40; periwinkles (ZLit-
torina) by 3R: rock shells (Thais) by 32; limpets (domaea) by 19;
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Triforis adversa by 11, one stomach containing 745; and the oyster
drill (Urosalpina cinereus) by 7, one stomach containing 21 indi-
viduals. The other more important gastropods taken included Man-
gilic plicosa, river-shells {Goniobasis), moon shells (Polinices),
slipper-shells (Crepidula), tower-shells (Pleurofoma). top shells
(Margarites}, risso-shells (Alvania), Nitidelle gouldi, flat-coll {Plan-
orbis}), Neriting, chinl-shells {Zucuna), Odostomia, Turboniila, and
olive shells (Olivella).

Undetermined species (1.34 percent) formed the remaining mollus-
ean food.

Insects (715 percent)—These were the second most important
animal food and were taken largely in summer. Caddisflies, midge
larvae and beetles—mostly diving beetles (Dytiscidae)—vere the
principal victims. Caddisflies (2.61 percent) entered into the food
of 153 of the 752 greater seaups and supplied 20.46 percent of that
of 11 taken in June. Mandibular remains of 344 were noted in a
single stomach. Midges (1.32 percent) were eaten by 37 birds, 433
larvae having been ingested in a single meal. Miscellaneous insects
(1.91 gercent) consisted mainly of aquatie bugs (mostly Corixidae)
and of larvae of dragonflies, damsel flies, crane flies (Tipule), salt
flies and Majyflies, although many other species were present. Water
boatmen were taken by 26 birds, and 43 were noted in one stomach.

Crustaceuns (6.84 percent}—Amphipeds (2.17 pereent) were the
most important crustacean food. West coast mud crabs of the genus
Hemigrapsus (1.74 percent) were ingested by 82 greater secaups,
1 of which had gorged itself on 19 small ones. Barnacles (mostly
Balanus glandula) (1.67 percent) occurred in the stomachs of 134
birds. They appeared at times to have been taken incidentally with
other food, yet cccasionally they formed the major part of a meal
and two birds had gorged themselves solely on these hard-shelled
crustaceans.

Miscellaneous crustaceans (1.26 percent) included east coast mud
crabs—which were of slightly less value than the west coast ones
and were fed upon by 31 birds—other crabs, crawfish, shrimp, isopods,
fairy shrimp, ostracods, and undetermined soft-bodied species.
Phillips {81, ». &, p. 202) wrote of the report that some greater
scaups on the west coast of Florida were feeding on sand bugs
(Hippa} as “a very unusual feeding habit for any diving duck.”
Knight (46, p. 98) found that along the coast of Maine these birds
were feeding on “smail crustaceans of the surface swimming varieties,
alse many small mussels and {other] meliusks.”

Miscellaneous animal food (037 percent)—This group included
fishes of several kinds, a field mouse {Microtinae), a lermming (LZem-
mus), sea urchins (Strongylocentrotus drébachiensis), water mites,
spiders of three species, amiphictenids, nereids und other polychaete
worms, bryozoans, hydreids, sponge, and foraminiferans. Bruette
{14, ». 331% wrote that in the summer time the greater scaups “are
apt to feed nearer the shore line, taking food in shallower water
where tadpoles, snails and small fishes may be had in abundance.”
Trautman (89} found them feeding on gizzard shad (Doresome
cepedignum) in Ohio in December.




3% TECHNICAL BULLETIN 648, U. 8. DEPT. OF AGRICULTURE

Foop oF JUVENILES

Only three juvenile greater scaups, all taken on July 10, at Igiak
Bay, Alaska, were available for stomach analysis. The food of the
three was almost identical in kind bur varied in quantity, averaging
7.5 species to a stomach. One bird, labeled “very young,” had made
55 percent of its meal on animal food; the two others, 39 and 32
percent,

A summary of the plant food (58 percemt) by groups and per-
centages is as follows: Pondweeds (Potamogeton), 2.67; crowberry
(Empetrum nigrum), 3; marestail (Hippuris vulgaris), 2; and mis-
cellaneous and undetermined plant material, including seeds of
spikerush {Eleccharis), 50.33.

The animal food (42 percent) is summarized in the following
groups and percentages: Bladocera-ns, 23.38; caddisfly larvae, 15.67;
hymenopterans, 1; and miscellaneous and undeterniined insects, 2.

LESSER SCAUFP DUCK {Nyroca affinis)
{11 2, fnelng p 16}

Unlike its larger relative, which it closely parallels in habits and
characteristics, the lesser scaup is distinetly an American bird. For-
merly it was much more sbundant than its near relative, but in
recent years it has witnessed an alarming deeciine in numbers. It
is much more southern in distribution than the greater scaup, whose
range extends along the coast, yet it is more Wi%ely' distributed and
much more common in the interior., It is the common inland breeder
in the southern Prairie Provinces, British Columbia, and the North
Central States, although its breeding range extends northward into
Alaska and the region of the Mackenzie and Anderson Rivers and
westward to Hudson Bay and southern Ontaric; and in winter it
migrates as far south as Mexico and occasionally evern Panama. It
is usually fornd on broad eannses of water, although individuals
not infrequently inhabit small ponds and marshes. Its autumnal
migration is considerably well In advance of that of the greater
scaup, whereas the northward spring flight is often much delayed.
Its flight is speedy and usually straight, often in compact mass
formation.

Lesser scaups are less enthusiastically hunted than others of their
tribe and usually are less acceptable to the epicure than most of the
surface feeders, although when fattered on bait or the better varie-
ties of fresh- or brackish-water plants they become thoroughly ac-
ceptable as table ducks. The same methods of hunting are employed
to obtain these birds as are used to bag others of the genus ¥Myroca.
They are perhaps the most easily taken of any, because they are
naturally more confiding and slower to learn from experience that
man 1s their worst enemy. That they respond quickly to protection
and feed and may be brought in sizable numbers even within large
cities is witnessed by the annuazl conceniration at Lake Merritt in
Oakiand, Calif.

Although they are good divers and well adapted to an aquatic
environment, they usually feed in comparatively shallow water, but
at times they may be found feeding in water 15 to 20 feet deep. On
Pungo River, in coasral North Carolina, the writer (79) found a
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flock of approximately 325 lesser scaups diving almost in unison,
with only 2 to 6 birds left on the surface, presumably to serve as
sentinels, The water was more than 18 feet deep, and the birds
remained under the surface about 1 minute at each dive. Dives in
water 8 to 10 feet deep are usually less than half that duration.

POISONINGS INCIDENTAL 0 [PEEDIRG
LEAD POISONIRG

In sreas where excessive shooting is carried on, the lesser scaup
frequently swallows lead shot. Perhaps its method of feeding on
bottom ooze accounts for its ingesting more shot than other species
of waterfowl that inhabit the same general area. Because of the
hingering nature of the illness induced by lead poisoning, the losses
from this cause are perhaps more extreme than has been generally
realized. As would be expected, ingestion of shot is more common
in spring after the gunning season than earlier in fall, when a
blaniket of sediment has covered the shot. The serious part of this
trouble lies in the fact that the better and more attractive lakes where
food is most plentiful are the places where the birds are normally
most concentrated and where consequently duck shooting is more
common and more lead shot expelled into the water over the feeding
grc&mds. Probably the shot is taken both as gravel and as weed
seeds,

Of 477 birds taken in the gunning season in April 1909 (before the
cnactment of a Federal law prohi%iting spring shooting) on lakes
in the vicinity of Marquette, Wis., it was found that 865 {more than
76.5 percent) had consumed a total of 4,191 lead pellets—an average
of 11.5 shots per bird—and that individual stomachs contained from
1 to 58 shot pellets. It is probable that some of the birds that had
no lead in the gizzard had passed this poison into the intestines and
had become affected by it. Obviously the shot that had preduced
the most damage was not visible, as it had disintegrated. The seri-
ousness of lead poisoning was clearly shown by Wetmore (93, pp.
7-8} in experimental work demonstrating that the ingestion of six
pellets of No. 6 shot always proved fatal to a duck. It is well known
that lead acts as an abortifacient in mammalian females and produces
sterility in birds. Consequently, lead poisoning may be a factor of
considerable importance in the decline of our waterfowl,

PHOSPHORT'S POISONING

Phosphorns poisoning likewise has been a menace near three Fed-
eral army posts in the eastern United States, where during military
practice, bits of phosphorus have been expelled into the water over
mmportant waterfowl feeding grounds, causing high duck mortality
in these limited areas. It is hoped that the condition is now
corrected.

BOTULISM

A mueh more alarming cause of death of waterfowl that has been
brought about through their feeding habits is the disease originaily
called alkali poisoning, now known to be a form of botulism.  Hun-
dreds of thousands of ducks have perished as a result of this disease,
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The diving species, however, are less seriously affected than the
surface feeders because they usually feed in deeper water and there-
fore consume fewer Clostridium botulinum type C, the causative
organism, which thrives in decaying organic waste.

Foop oF ADULTS

The lesser seaup is content to feed on either plant or animal matter,
as nearly 52 percent of the birds had fed exciusively or the former
and 818 percent entirely on the latter. Although this duck is per-
haps as omnivorous & feeder as any of our waterfowl it will make
all or most of its meal on comparatively few species, when such ac-
ceptable food is sufficiently available. A single item formed the
entire meal of 7.33 percent of the birds. For the year there was an
average of 7.70 kinds of food a meal, even though one bird had
ingested 56 species. Fine gravel comprised 23.83 percent of the total
stomach content,

As Is characteristic of omnivorous feeders, these birds sometimes
become scavengers, Dawson (22, p. 1811) states that they commonly
gather in excited mobs at Santa Barbara, Calif., “to contest with the

1ls the flotsam of outfall sewers.” The writer has seen them feed-
Ing in similar situstions at s number of places slong the eastern
seaboard. Stomach examination gives further support to this feed-
ing characteristic. A small series of birds taken near Milwaukee,
Wis., and Monroe, Mich.,, had obviously fed at the mouth of 2
sewer, as they were filled with slaughterhouse debris, cow hair, rubber
bands, paper, and undetermined drift. In Rehoboth Bay, Del, a
smail flock was daily seen feeding on tomato seeds thrown out into
the bay by & canning factory.

Laboratory data on food habits of adult lesser scaups were gleaned
from analyses of 1,244 stomachs, 1,061 of which were sufficiently
filled to be used in computing food percentages (tables 6 and 8).
The stomachs were taken in widely separated localities, having been
collected in 80 States, the District of Columbia, Alaska, 5 Canadian
Provinces, and Puerto Rico, as follows: 516 in Wisconsin, 141 in
North Carolina, 92 in Florida, 51 in Oregon, 35 in Alberta, 28 in
Massachusetts, 22 in Alabama, 17 in North Dakota, 15 in Maryland,
14 in Louisiana, 13 each in Saskatchewan and Texas, 12 in Tllinois,
11 in Pennsylvania, and smaller numbers in the remaining localities.
The birds were obtained each month of the year, but because only six
were taken in August, the August birds were grouped with those
taken in September. The distribution during the various months
was fairly representative with the exception of April, when 507 were
collected, 477 in Wisconsin—mostly in wildrice lakes in the vieinity
of Marquette.
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Tauly 6.—Lesser scenp duck (Nproce afinis): Food, by volumc perconlages, of
1,051 adults tuken during 12 moniths of the year

i FPoreent- E Percent-
Eizod of foed ageof | Kind of fopd uie of
food F fooad
FLANT FOOb (3953 percent) ANIMaL FooU (40.43 Bercout)

18,36 ¢ Motlusks. oo i 24. 93

10. 52 Amnicetashells, . _______ 1. %

524 Keel-ahell { Curinifer newberry. 1.63

1.25 Flat-enils (Planorbis). ... _. 1.55

Horned pondweed (Zennichellia patus- Dog whelks (NVNassarius) ... 1.0

fris} and eelgress (Zoslera tarinn) . 1.32 Other gnstropods weee o maaaaa Q.72

Grasses (Gramineas) - 9. 82 Peleeypods. oo 3.85

Wildrire (Zizania sguatica) T.13 Undetermined ... eees 5.30

Miscellnneons_...._.____ 2 43 || loseets. _— 12.05

Bedpes (Cyperacese)___ . B. 33 Caddisfies (Trichopiern 3.07

Bulrushes [(Seirptes) v e ceecaccecns 4,74 Dragonflies and damsal flies (Orlonata) 2,30

Miscellnneons . o oeoe e 1.58 Water boatmen {Corizidae) ooooeaanan 211

Wildeslery { Vallisnerig apim!iai_-- . - a1V Midges (Chironomidae;) 1.67

Muskernss f Chrrrceae) and other »lgue. 2.57 Beetles {Coleoptera) 1.52

Whaterlilies (Nymphaeacene). . ... .o.o... 208 Aliscellaneous. ... .78

Goontail (Ceralophyllum demersumy . 1. & CrisWeeans.. aee.- . 1.3

Watermilfoils  “{Myriophpfium}  aod Miseelloneons anjmal food - ... _.__. 213
marestail (Fippuris culgaris) .. ___. 14
Smertwesas (Folpgonpm}. . 1.23
Arrnwhends (Sagittaria) .- 1.m
Miscellaneous plaat food.. 10, 7

PLANT FOOD—30.53 PELRCENT

Plant food, consisting of a large variety of species, was eaten ex-
clusively by almost 52 percent of the lesser scaups and made up 98.8¢
percent of the food of the 507 birds tuken during April.

Pondrweeds (18.36 percent) —Najaduceae were the most important
plants consumed; and of these the genus Potamogeton (1052 per-
cent), including at least nine specles, ranked first. Considerably
more than half the birds had fed on it. More than 400 seeds were
found in a single stomach, and 12 birds taken in September had
made pondweeds of this genus 27 percent of their meal. Sago
pondweed (P. pectinaiug), in the form of seeds, tubers, or root-
stalks, occurred in about 1 of every 10 stomachs and comprised
slightly more than 1 percent of the total food.

Wigeongrass (Ruppia maritima) (5.24 percent) had been taken
by nearly a fourth of the birds. One bird lhad ingested 4,000 seeds
at a single meal, and 11 had made their entire meal on it. McAtee
(55, p. 16) found that 19 lesser scaups collected at St. Vincent
Island, Fla., in January, “had eaten it, principally the seeds, to the
extent of over 63 percent of their food,”; and Grinnell, Bryant, and
Storer (38, p. 163) stated that eight stomachs of this bird, taken
in California, contained quantities of wigeongrass seeds.

Naiads (1.28 percent) (predominantly Ngjas flexilis) entered into
the diet of approximately one-third of the birds, one Wisconsin
specimen having consumed 2416 seeds along with considerable
green vegetative fiber,

Of 19 lesser scaups collected in Michigan and examined by Pirnie
(82, p. 310) 9 had fed on species of Potumogeton and 6 on naiads.

The horned pondweed (Zannichellin palustris) (119 percent),
although less frequently consumed, supplied most of the meal of
several birds and furnished 12.53 percent of the food of 30 of the
birds collected in April. One bird had ingested more than 10,000
of the characteristic elongate horny seeds. Eelgrass (Zostera marina)
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(0.13 percent) was of frequent occurrence in limited quantity in
birds along the coast.

Grasses (9.62 percent) —Of the grass food, wildrice (Zizania aqua-
tica) (7.13 percent} was the most important. Nearly half the lesser
scaups had fed on jts seeds, indicating that this choice grain is
readily acceptable whenever available. It made up the entire meal
of 26 birds, all but a small part of the meal of many others, and
67.50 percent of that of the 507 collected during April. Its im-
portance as a food may be more fully realized when it is known
that most of the birds were taken in Wisconsin where there was an
abundance of several of the best duck foods.

Seeds and plant fiber of many miscellaneous grasses were con-
sumed (2.49 percent). Bait in the form of corn, wheat, and rice
was taken whenever opportunity afforded, but inasmuch as rela-
tively few of the lesser scaups were taken In an ares where baiting
was permitted, it contributed only 0.533 percent of the food. The
most important of the miscellaneous wild grasses were Panicum,
wild millet (Echinochloa}—more than 2000 seeds of which were
taken by one bird—Paspalum, rice cutgrass (Leersic oryzoides),
Agrostis, buffalo grass (Buchlo? ductyloides), Sefaria, and fescue
grass (Festuca).

Sedges {6.33 percent).—Bulrushes of the genus Scirpus (4.74 per-
cent) supplied the major part of the sedge food. The common
three-square (8. americanus) was identified 1n 241 stomachs, with a
maximum of 1,629 seeds in 1; hardstem bulrush (8. acufus), in 35,
with a maxtmum of 1.225 whole and fragments of many more seeds;
river bulrush (S8, Auviatilis), in 338, with a maximum of 75 seeds;
alkali bulrush (8. paludosus), in 10, with 420 seeds in 1; softstem
bulrush (8. walidus), in 7; saltmarsh bulrush (S, robustus), in 13;
8. debilis, in 1+; swamp bulrush (S. efuberculatus), in 3; and un-
identified Seirpus species, in 443. Although secds of this genus
were consumed each month, they were taken most frequently late
in summer and in fall, when they are most plentiful. They sup-
plied the major item of several meals, yet none of the birds fed
solely upon them. Usually but few seeds were obtained at a meal.

Among the miscellaneous sedges (1.59 percent), seeds of (arex sup-
plied slightly less than 1 percent of the food, yet were of frequent
cceurrence. Seeds of several species of spikerush (£/eocharis), saw.
grass {Cladium}, cyperus (Cyperus), and beakrush (fynchospora)
were important for individual birds or for short periods of the year,

Wildcelery (5,17 perce-nt} —Winter buds and 2 few seeds of wild-
celery (Vallisneria spiralis} entered into the diet of 183 of the 1,051
adult lesser scaups and composed the entire meal of 6.

Muskgrass and other algae (2.57 percent).—About 1 bird in 10
had fed on muskgrass (2.28 percent), which entered into the diet in
9 of the 12 months. Its plant fiber, bulblets, and odgonia formed
17.72 percent of the food of 180 birds collected in November: and 2
birds had fed exclusively on it, plant fiber and 630 bulblets huving
heen found in 1 stomach and 20,600 obronia in the other. McAtee
(55, p. 1) found that three-fifths of the food of T0 lesser scaups taken
on Currituck Sound, N. ., in November, consisted of muskgrass.

Tt was interesting to find that 5 birds taken in Jaunuary at St.
Marks, Fla., and vicinity, had subsisted principally upon a fila-
mentous alga (Vaucherie), which made up 98, 94, 35, 48, and 45 per-
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cent, respectively, of their meal and comprised 3.24 percent of the
food of 105 birds for the month but only 0.29 percent of the total
intake.

Waterlities {2.08 percent).—Seeds of white waterlilies {Castalic)
{1.86 percent) had been taken by 28 birds, 1 having consumed 800
and 1 having made its entire meal on them. Banana waterlily (C.
Hava) made the major item of the meal of six birds. Watershield
(Brasenia schreberi) and spatterdock {Nymphaea) entered into the
diet of 39 and 13 birds, respectively, together averaging 0.72 percent
of the total food. Waterlilies made up 8.57 percent of the food of 14
birds taken in May.

Coontail {150 percent}—About one-fourth of the lesser scaups
had )eaten the seeds or plant fiber of coontall {Ceratophyllum demer-
SUHL).

Watermilfoils (1.41 percent).—One-sixth of the lesser scaups had
ingested Myriophyllum, and some had taken Hippuris vulgaris.

Smartweeds (1.98 percent).—More than one-fourth of the birds had
taken smartweeds {Polygonum) of 12 or more species.

Arrowheads (1.01 percent)—The value of Sagittaria, eaten by 12
lesser scaups, may be slightly overrated, because it was found mostly
in stomachs of birds taken in March and May, months that are rep-
resented by few birds. If the same number of birds had eaten it
when a larger series of stomachs was collected its rating obviously
would have been lower. One bird had made its entire meal on the
tubers of this plant.

Miscellaneous plant food (10.22 percent) —Burreeds {Sparganium)
{0.82 percent) of five or more species entered into the diet of nlnost
one-tenth of the birds and occastonaily constituted a large part of the
meal; more commounly, however, the seeds served as a very minor
item. Phillips (&0, p. 199) found in the stomachs of four lesser
scaups collected in eastern Massachusetts “seeds of bur reed, bayberry,
and saw-grass (Cladium effusum), and snails {Lwnatia heros), and
ants.” The other more important miscellaneous plants, in addition
to the unidentified vegetable material, include bedstraw (Galium);
dock (Rumex); horsetail {Equisetum), one bird from Pennsylvania,
taken in March, having made 99 percent of its meal on this sup-
posedly poisoncus plant; plant fiber of waterweed (Anacharis
canadensis). taken only during April by 20 birds; duckweed {ZLemna
and Wolfiella) ; waxmyrtle (M yrice); bogbean (Menyanthes tri-
foliata) ; centelln (Centella asiutica); buttonbush {Cephalanthus oc-
cidentalis) ; dodder {Cuscuta); hickory nuts {Hicoria); moss; pick-
erelweed (Pontederia cordata); buttercup (Rununculus); rosemary
(Ceratiola ericoides); ragweed (dmbrosia); bramble {Rubus); and
glasswort (Sulicornia).

ANIMAL FNI—i0.45 PEECENT

Although animal matter was less important than vegetable in the
food of the lesser seaup, a much larger assortment of unimal species
was taken. Of the birds examined, 8.18 percent had fed exclusively
on & variety of animal foods and 2 percent had made their last meal
on a single species. During February, May, July, and December,
animal foods made up slightly more than hualf the totul content.
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Mollusks (2493 percent) —Unlike its larger kinsman, the lesser
scaup drew the major part of its molluscan food from the univalves
(gastropods) (15.69 percent). Although many kinds were ingested,
only four species or genera contributed as much as 1 percent of the
food, in percentages as follows: Admmnicoly, 1.70—obtained by only
34 birds, 8 of which had made them the entire meal; keel-shell (Cari-
aifex newberryi), 1.63—taken by only 25 birds, 6 of which had fed on
it exclusively; flat-coils (Planorbis), 1.55; and dog whelks (Vassar-
tus), 1.09,

So many other gastropods (9.72 percent), including unidentifiable
ones, were consuiped by the lesser scanp that only the more impor-
tant are here vecorded as follows: Lymmnaes shells—often taken in
Jarge numbers, 137 having been counted in 1 stomach and 1 bird hav-
ing fed on them exclusively; Bittium,; Gillia «ltilis; Alvania; flood-
shells (Fluminicola); Physa; dove-shells (HMitrella); Viviparus;
Acteocina; moon shells (Natica) ; dnachis; Neriting reclivata; river-
shells ((Foniobusis); Paludestrine; Bythinella; periwinkles (Lit-
toring) 3 horn-shells (Ceritlhidea) ; Pleurocera; Marginelle; Risson;
and slipper-shells {Crepidule). Many of these were ingested fre-
quently, yet because of their small size or because they were taken in
small numbers no one of them alone ranked high as food. Fre-
quently, however, some of them were taken in surprisingly Iarge num-
bers, examples of which are more than 1,600 Bythinelle tfenuipes,
715 Rittivm, 400 Turbonilla, 450 Mitrella lunate, 190 Physa, and 128
Neriting veclivate. Eight lesser scaups collected by Baker (8, p. 267)
in coastal Florida had all fed on mollusks, most of which were Ris-
soing cancellata.

It was somewhat surprising to find that no species or group of
pelecypods {8.85 percent) contributed as much as 1 percent of the
food. Those of greatest importance were fresh-water clums; Rangia;
Parastarte triquetra—846 having been consumed at a single meal;
blue mussel (A ytilus edulis) ; sphere-shells (Sphaerium) ; Pisidium,;
Mulinia lateralis; cockleshells (Cardium); gem shells (Gemma
gemma) ; ark shells (Area): nut-clam (Nucule) ; and Macoma.

Undetermined mollusks (3.39 percent) made up the remaining
molluscan food.

Insects (1205 percent) —Most of the nearly 150 identified species
or genera of insects eaten by the lesser scaup were taken in summer.
As with many other inland ducks, caddisflies (3.67 percent) were
consumed extensively. They were fed upon each month but entered
most prominently into the summer diet, amounting to more than 135
percent in June. The remains of 207 larvae were found in one
stomach. Odonata (2.30 percent), including both dragonflies and
damsel flies, were second in importance of insect food, 14 different
species having been identified and 47 nymphs having been taken at
a single meal. Water boatmen (2.11 percent), eaten by more than
a sixth of the birds, supplied 7.21 percent of the food of the 14 birds
collected in May. Midge iarvae (1.67 percent), ingested by 1 in
every 14 of the %irds, furnished 10 percent of the food in May, and
485 were taken at a single meal. DBeetles (1.532 percent), 70 species
of which were identified, were made up mostly of predaceous diving
forms, largely Dytiscidae, with Gyrinidae, Haliplidae, Curculionidae,
and Carabidae supplying most of the remaining volume. One bird
from Arizona had made its entire meal on snout beetles (Sphe-
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nophorus) ; one bird had consumed 185 large dytiscid larvae at a
single meal; and a third bird had eaten 72 Sialidae. Miscellaneous
insects (0.78 percent) consisted of undetermined forms.

Phillips (87, ». 3, p. 261) found that stomachs collected in summer
at the Athabaska Delta contained 55 to 99 percent animal matter,
consisting chiefly of midge larvae, water boatmen, and caddisfly and
dragonfly larvae, althongh moderate quantities of seeds of burreeds
(Sparganivum multipedunculatum), milfoil (Myriophyllium spica-
tum), and rushes (Seirpus) were also present. Wetmore (92, p. 754;
94, p. 15) found that in the lower bay of Bear River, the largest
tributary of Great Salt Lake, Ttah, the lesser scaup was feeding
extensively on brine shrimps (Arfemia fertilis) and immature alkall
flies (Ephydra hians, E. subopaca, and E. gracilis), which are ex-
ceedingly abundant there,

Crustaceans (134 percent).—Amphipods, isopods, crabs, shrimps,
crawfishes, barnacles, and numerous other small soft-bocdied forms
of many species were taken by the lesser scaup each month of the
vear, yet only rarely did they constitute the major part of a meal.

Miscellaneous animal food (2.13 percent) —This included fishes of
eight species (0.94 percent); earrion and undetermined animal! mat-
ter; water mites, with 70 occurrences; spiders; annelid worms, in-
cluding earthworms and clamworms; a leech (GHossiphoniz com-
planata) ; bryozoans: hydroids; and sponges. One bird had mads its
entire meal on a sunfish {Lepomis pallidus) and another on fish eggs,
probably salmonid. Other fishes consumed were mostly coarse and
worthless varieties, including, in the order of importance, sail-finned
killifish (Mollienesia latipinna) ; nine-spined stickleback (Pungitius
pungitius) ; sunfish ; minnows; and pike (£sox americanus). Traut-
man (89) states that four lesser scaups taken in Buckeye Lake, Ohio,
in December were gorged with gizzard shad (Dorosoma cepedi-
anwm}, numbers of which were floating at or near the surface in a
numbed and helpless condition owing to a sudden decline in
temperature.

Foop or JUVENILES

The stomachs of 1T juvenile lesser scaups collected in Alberta
Suskatchewan, and Manitoba were analyzed,

ANIMAL FOOD—S80.47 PERCENT

In contrast to the adults it was found that the juveniles fed pre-
dominantly on insects (88.31 percent), largely beetles (38.53 per-
cent). The insects consumed and the percentages they formec{ of
the food are as follows: Predaceous diving beetles (Dytiscidae},
34.77; water scavengers (Hydrophilidae), 1.48; miscellaneous beetles,
2.28; midge larvae, 16.71; water boatmen, 16.41; dragonfly nymphs,
8.42; damsel fly nymphs, £2.82; caddisfly larvae, 2.35; grasshoppers
and their relatives, 1.17; and miscellaneous insects, including Mayfly
nymphs, misceflaneous water bugs, moth larvae, larvae of two-winged
flies, and wasps and ants, 1.90.

Other animal foods (1.16 percent), in the order of their impor-
tance, included mollusks; bryozoans, largely Cristatelle mucedo;
water fleas; ostracods, water mites; spiders; and fishes.
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PLART FOOD-—10.33 PERCENT

Vegetable food (10.53 percent) of the juveniles, which consisted of
seeds and other parts of many plants, are listed in the order of
importance, in percentages, as follows: Sedges, 2.35, of which bul-
rushes (Scirpus) supplied 129 and miscellaneous sedges, 1.06;
pondweeds, 1.66, of which Potamogeton species supplied 148 and
wigeongrass (Ruppie maritima) 0.18; burreeds (Sparganium), 1.59;
watermilfoils (Myriophyllum and Hippuris vulgarss), 1.23; and mis-
cellaneous other plants, including buttercup (Fanunculus), smart-
weeds (Polygonum), bedstraw {alium), coontail (Ceratophyllum
demersum), muskgrass, waterplantain {A¥sma plontago-aquatica),
undetermined grasses, cinquefoil (Potentidie), bramble (Rubus), and
Canada thistle (Cirsium arvense), 3.70.

ERISMATURINAE

RUDDY DUCK {(Eri tars j

(Pl 1, faclng p, 8)

The ruddy duck is the only common North American representa-
tive of one of the most pecuhar and distinctive genera of all diving
ducks; and the subfamily Erismaturinae to which it belongs, although
of early origin and widely distributed, has but little in common with
other groups of ducks. The bird is one of the most interesting to the

naturalist but has slight attraction for the necomplished sportsman.
Tt is stupid and unsuspecting and chooses o escape its enemies by
diving rather than by flight.  Consequently it is easy game for the
gunmer, Its unusual, stiff, woodpeckerlike tail, huge head, short
neck, clumsy feet and legs, and characteristic flight and manner In
the water make it familiar to everyone who has once seen it. The
large air sac opening off the windpipe of the male, whick is inflated
during courtship display, is particularly distinctive, and the fact
that the plumage in winter is entirely different from that in summer
15 peculiar among ducks,
he principal T)reeding range of the ruddy includes the southern
Prairie Provinces of Canada and the North Central States, with
important nesting areas in Utah, Tdaho, and California. Straggling
airs breed at favored places across the continent. The bird winters
m the Pacific coast region from southern Oregon to southern Cal-
jfornia and in the Atlantic and Gulf coast regions from Massa-
chusetts to Texas and over much of Mexico. In comparison with
its somewhat restricted breeding area it has an unusually large win-
tering territory, which makes it particularly vulnerable to the gun-
ning public. As early as 1912 Forbush (32, p. 167) wrote: “The
species has been decreasing steadily, and is in danger of extinction
unless better protected.” He quoted J. C. Phillips to the effect that
the ruddy hac decreased 60 percent in 15 years on account of heavy
market shooting in the South. As clearly as its diminution was
evident at that time it could then be considered abundant in com-
parison with its general scarcity today. In addition to the heavy

7 This and the succeedlng species (Nomonyz dominicus) are ireated following the genus
Nyroce rather than In systematic nrder sticceeding the Ameclean scoter Oidemia ameri-
cong because of the close slmllarity in food.
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toll taken by hunters, it has had a great enemy in recent years in
the protracted drought, which destroyed considerably more than
50 percent of its normal breeding range, and it has also been ad-
versely affected by agriculture, reclamation, and drainuge. The
species 1s Indeed in a critical state and is nearing extermination. To
forestall this the Federal Government imposed a closed gunning
season on the bird in 1933,

Foob or ADULTS

As is to be expected of a species that feeds so frequently on bottom
ooze, the food of the ruddy is extremely variable, covering a wide
range of plants and animals, but the better known duck foods are
drawn upon most freely. In this study, the number of species of
food in a stomach averaged slightly fewer than 11, yet there was
great variation, 1 stomach containing 35. As is common with all
other waterfowl, gravel was a conspicuous item in most stomachs,
averaging 38.19 percent of the entire contents.

Laboratory examinations of 181 stomachs of adult ruddy ducks
were made; but only 163 stomachs were full enough to be used in
determining food percentages (tables 7 and 8). The birds were
taken in 31 States, the District of Columbia, and 5 Cunadian Prov-
inces during 9 months of the year. Too few stomachs were eollected
in Januwary, February, and August to have these months figure in
the percentages.

Taplke T—Ruddy duek (Erismatura jamaicensiz rubida): Food, by ralume
percentages, of 1600 udulls taken during 5 monthy of the year

Percant- ! Percent-

Kin of fuotl agenl | Kind of food age of
Towd | food
4 :
PLANT FOOL (7241 percent) : ANIIAL FOOD (3750 percent)

Pondweads {Nnjadaceas), 20.58 B Inwects. .. ... .. L. . ... .. 21,87
Pandweards ( Potamogeto 244 i Midges (Chireoomidae) and horseflies
Wigeongross (Fuppia tmar 458 | [Tabnoidne) . ... ... e 14, B9
Naiads (Nafsa).... .. ... .. 7Ly Caddisflles (Trichopters) ceaan b 212
Eelgrass (Zosters mering) and horoed v Water boutmen (Corixid; 1.13

pondweed {Zannichellia palusiriz) . S5 |*  Miscellanegus___.. . .08

Sedres (Uypernceael .. oo ovn ceieo 18,38 11 Mollusks_..... . 2,78
Bulrushes (Seirpus).. .. a3 E (astropods. 13
Mizcellnmeons. - voeeemanees . 268 1 Pelecypods. .. 1.32

Muskgrass (Charnceae) and other algze. SO Crustacenns .. ... .. ... 2.5

Wildcelery (Vallitneria spivatisy. ... _. 2,42 {1 Miscellaneous animaf food ... .. .. -43

Smartweeds (FPolygonem) . .., .. ..., L3

Coontail {Ceratophyilem demersumm). .. . L35

Watermillgils (Myriophyiiumand mares- [

tail, Jlinpurit culguriy) .. L7 i

Grrasses (Umminese), .. _._ 1.05

Miscellsorous plant food . i 12.88 -

PLANT FOOD—72.41 PERCENT
Bent {12, p. 157) writes:

Being deeidedly n diving duck, the ruddy duck obtalns most of its food on the
bottonr and subsists very largely on a vegetable diet, hence its flesh is usually
well Havored. While living on the inland ponds, marshes, and streams, it

feeds on the seeds, roots, and stems of grusses and the bulbg and leaves of
aquatic plants * % =

Field and laboratory studies confirm this statement. In the 163
stomachs examined, plant food contributed nearly three-fourths




48 TECHNICAL BULLETIN 43, C. 8 DEPT. OF AGRICULTURLE

(72.41 percent) of all the food. Although some plants occurred re-
peatedly, others, as could be expected, were of major importance
on}y in certain sections.

ondweeds {29.59 percent)—Najadacene furnished by far the
largest food percentage of any plant family. Various species of
Potamogeton {2144 percent), including sago pondweed (P, pectin-
atus), appeared as the dominant and favorite food of the ruddy
duck. They occurred in 121, or 74 percent, of the stomachs, ranging
from a mere trace to 99 percent of the meal. Seeds were tuken
most commonly, although tubers, particularly from sago pondweed,
were consumed by many birds in rather large quantities. Stems and
leafy material, especially those of redhead-grass, or claspingleaf
pondweed {P. perfoliatus), also were taken by many birds.

Wigeongrass (4.58 percent) was second of the pondweeds in im-
portance and third of specific plant foods. Its seeds, rhizomes, or
plant Bber were taken by 51 of the birds, usually in small quantities
but oceasionally making up most of the meal, 87 percent in 1 in-
stance and 92 percent in another. Bent (10, p. 158) reports finding
ruddy ducks in the Currituck Sound district of North Carolina
and Virginia feeding almost exclusively on the seeds of the “foxtail
grass,” which he says is apparently the same thing as Ruppia
maritima.

Naiads, or bushy pondweeds (Najas flexilis, N. guadalupensis, and
N. marinag), were found to be of more than ordinary value {2.71
percent). Although they were the principal food in only a com-
paratively few stomachs, traces occurred in 30, or 18 percent, of the
stomachs. One well-filled stomach from Californiaz contained 4,750
seeds, which formed 80 percent of the meal. Barrows (9, p. 109}
reports that he “once took from the crop and stomach of 2 single
Ruddy Duck at Middletown, Conn., 22,000 seeds of u species of
pondweed (Naias) * * *7

Eelgrass (Zostera marina) {0.48 percent) made up 82 percent of
the contents of one stomach, the only one in which it was identified.
Possibly it formed some of the unidentified vegetable debris. The
horned pondweed (Zannickellia palustris) (0.38 percent) occurred
in but eight stomachs.

Sedges (18.38 percent) —Cyperaceae, particularly members of the
genus Scirpus (15.72 percent), were very constant and important
in the bill of fare of the ruddy duck. The common three-square {S.
amevicanus), softstem bulrush {S. validus), and other Scirpus species
were the principal sedges taken and were second in importance as
a plant food in both bulk and freguency, occurring in 114, or 70
percent, of all the stomachs examined.

The seeds of miscellaneous Cyperaceae (2.66 percent), particularly
Carex. Cyperus, and Eleacharis, were of frequent occurrence—l or
more of these genera having been noted in 72, or 44 percent, of the
stomachs—but in only a few instances were they of major importance.
One bird from Alabama had made 83 percent of its meal on 175 tubers
of & cyperus.

Muskgrass and other dlgae (3.94 percent)—Muskgrasses of the
oenern (*hara and Nitella formed nearly all of the algae taken by
the ruddy duck, having been found in 31 of the 14 stomachs that
contained any algae. Other seaweeds amounted to a mere trace. In
a number of stomachs Chara with its obegonia was the principal item,
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forming 91 percent of the food in each of three and occurring in

three gizzards in only slightly smaller quantities. One bird from

Currituck Sound, N, C., in addition to considerable plant fiber, had

consumed more than 200,000 odgonia of Chara, which indicates the

H‘Iill}'tlte size of items that may be strained out and ingested by this
uck.

Wildeelery (2.42 percent)—Although a number of relatively im-
portant. duck foods are members of the frogbit family, only wild-
celery (Vallisneria spivalis) was of noticeable importance to the
ruddy. Apparently it was not available to many of the birds, as it
occurred only in the stomachs of those collected during October and
November, when it averaged 7.89 and 6.10 percent, respectively, of
the food for the month. IE usually made up most of the meal when-
ever taken, and in each of eight stomachs its winter buds averaged
86 percent of the meal

Smartweeds (1.53 percent) ~=The smartweeds (Polygonum) are
one of the plants of which the seeds alone furnish _an important
article of food for a great many species of birds. For the ruddy
duck, seeds of various species of this genus were taken in each of the
9 months, reaching their greatest value in March and April. As
would be expected seeds of the species that are more tolerant of
excessive moisture, or more water-loving, were most frequently
taken. ’I'he-{' occurred in 81 of the 168 stomachs. Tsually the num-
ber was small, but in a few instances many more than 100 were found.

Coontail (1.95 percent) —Although taken oceasionally by many of
the inland waterfowl, coontail (Ceratophyllum demersum) is con-
sumed in quantity by only a few species. For the ruddy it was found
in 7 percent of the stomachs. Its seeds occurred in seven of nine
stomachs from California and averaged 42 percent of the food of
the lot. During November it amounted to slightiy less than omne-
tenth of the food consumed, and it was taken in only three other
months, even as a frace.

Watermilfoils (1.17 percent).—Although more than a fourth of
the birds had fed on seeds of Myriophylium, these were of noticeable
importance in but a relatively few stomachs; in fact, in only ove in-
stance did they amount to as much as 30 perceut of a meal. During
September they formed more than 3.5 percent of the food. Marestail
(Hippuris vulgaris) formed but a trace of the food.

Grasses (1.05 percent) —Miscellaneous grasses of several species,
taken in each of the 9 months, occurred in nearly one-fourth of the
stomachs yet were unimportant in all but a few. In no meal did 2
grass amount to as much as a fourth of the foed, and in most in-
stances the Gramineae formed but a trace or a very small percentage.
From observation, Audubon {3, v. 4, p. 228) concluded that on fresh
waters the ruddy’s “food generally consists of the roots and blades
of such grasses as spring from the hottom of rivers and ponds, as
well as of the seeds of many Gramineae.”

Miscellancons plant food (12.98 percent) —The ruddy duck fre-
quently feeds on minute plants and animals, and the vegetable ma.
terial that it ingests in feeding on drift material is often comminuted
beyond positive recognition. Consequently, 9.90 percent of the aver-
age stomach content was relegated to the category of unidentified
plant material, much of which may have been ground-up vegetative
growth of poncdweeds, wildeelery, and such plants as coontail, water-

102231°—39—4




50 TECHNTCAL BULLETIN 643. U. & DEPT, OF AGRICULTURE

miifoil, or submerged grasses or sedges. Identified plants, each of
which was of value locally or with an individual ruddy yet averaged
less than 1 percent of the total food, include the seeds of watershield
{Brasenia schreberi), 0.83 percent; bait in the form of corn or wheat,
0.54 percent; and waxmyrtle (Myrica) and arrowhead (Sagittaria),
which is occasionally taken but only infrequently in appreciable
quantity, each 0.36 percent. Arrowhead occurred as the dominant
item in only one stomach, where it formed 97 percent of the meal.
Other species forming still smaller percentages include heliotrope
(Heliotropium}), duckweed (Lemna), vervain (Verbema), birch
(Betula), and pigweed (dmaranthus). Each of these and other
p]ints, though important items in a few stomachs, were infrequently
taken.
ANIMAL FQOD—27.59 PERCENT

The animal food of the ruddy duck ranged from more than 20
percent of the food in September and November to 39 percent in
June. A large variety of animal material was eaten, although soft-
bodied aquatic insect larvae seemed to be most acceptable.

Insects (21.87 percent) ~Dipterous flies (14.89 percent) predomi-
nated in the insect food, and it appears that the ruddy duck draws
rpon midge larvae for most of its animal food. This may be from
preference, or it may be due to the ruddy’s method of feeding on
muddy bottoms or to the availability and excessive abundance of
Chironomidae, These small, soft-bodied larvac made up all but a
fraction of the dipterous food, oceurred in 80 of the 163 stomachs, and
were taken in each of the 9 months in varying quantities, forming
3162 percent of the food in July, 1.44 percent in Angust, and 2.73
percent in December. As many as 1,420 individuals were ingested
In a single meal. Caddisfly larvae {212 percent) were eaten with
moderate frequency (46 times) but usually in comparatively small
numbers, partly, perhaps, beenuse they are not common in much of
the habitat most frequented by ruddies. Water boatmen (1.18
percent} were next in food vaiue.

A great many miscellaneous insects {3.88 percent) were taken but
not any one in sufficient quantity to furnish as much as 1 percent of
the total food. The larvee and adults of many kinds of beetles
{0.84 percent} were devoured by 65 of the birds. Predaceous diving
beetles, which are a pest in fishponds, were the most frequently taken.
Dragonfly and damsel fly nymphs (0.82 percent), noted in 28
stomachs, composed 8.50 percent of the food in December. Mayfly
nymphs, present in 17 stomachs, constituted a slightly lower percent-
age. It appeared that any kind of insect was acceptable. As further
evidence in this regard, Aughey (5, p. 60), one of the pioneers in
economic ornithology, reported finding 81 locusts and 20 other in-
sects in a single stomach from Sarpy County, Nebr,

Mollusks (2.75 percent) —The ruddy duck, whose food in genersl
Is quite typical of that of the surface feeders. consumes the fewest
mollusks of any of our common North American diving ducks. In
fact, only two ducks—the wood duck and the gadwall—both shoal-
water species, take fewer. Mollusks occurred in almost a [ourth of
the gizzards, yet were of major importance in but a few. Grastrepods
(143 percent) and pelecypods (1.32 percent) were taken in about
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equal numbers. Although many species of sheilfishes and many indi-
viduals were consumed tTley were most often unusually small ones,

COrustaceans (2.54 percemt) —Crustacean food, most frequently in
the form of amphipods, was recognized in 42 stomachs. Although
the volume consumed was usually very small, a few birds had feasted
heavily on these aquatic creatures, one hnving made them 98 percent
of its meal.

Miscellancous animal food (0.43 percent).—Many miscellaneous
animal forms were consumed, including marine worms, water raites,
bryozoans, fishes, sponges, and hydroids. Fish bones occurred in
seven stomachs, yet no species of commercial or sporting value were
recognized.

T'oop oF JUVENILES

Gizzards of 14 well-filled juvenile ruddy ducks taken in July and
August from North Dakota, Utah, Alberta, Manitoba, and Sasketche-
wan were available for stuc,ly. As would be expected, protein foods
in the form of animal matter were dominant in the average meal.
Only five birds had derived the major part of the food from the
vegetable kingdom. As with the adult birds, many kinds of animal
and plant foods were consumed, the average meal contsining 11.21
species, Gravel formed a conspicuous item, amounting to 30.71 per-
cent as against 38.19 for adults.

Casual observation by Vernon Bailey, retired chief field naturalist
of the Biological Survey, on the stomach contents of downy or young
birds that were collected in New Mexico, showed food tendencies
similar to the more detailed studies here recorded. Insects and sedge
seeds formed the principal food items.

ANIMAL FOOD—E3.14 PERCENT

The animal food of the juvenile ruddy ducks consisted almost ex-
clusively of soft-bodied creatures—insects (54.15 percent) and crusta-
ceans (8.71 percent). It was somewhat surprising to note that
mollusks, a minnow, and miscellaneous animal matter aggregated
cnly 0.28 percent,

Of the insects, the Iarvae of midges seemed to be most eagerly
sought. They stood first in importance of all the foods, as together
with a few horsefly larvae they contributed a little more than a
third (34.29 percent) of the total intake, and 6 of the 10 juveniles
that had eaten these minute larvae had made them the principal
item of their meal. Water boatmen (6.50 percent), the next most
valuable insect food, were found in all but one of the stomachs.
Beetles (4.64 percent}), both Tarval and adult forms, were frequently
taken in comparatively small numbers. They were present in all but
three stomachs yet formed the main article of food in only one.
Mayfiies {4.43 percent) were apparently taken when available. Many
kinds of miscellaneous insects (4.29 percent) were consumed, their
total volume suggesting that availability is the principal determining
factor in their selection. Amphipods and a few other erustaceans
were tuken in quantity and formed T1 percent of the meal in one
of the nine stomachs in which found.
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PLANT FOOD—34.5( PRRCENT

Pondweeds of the genus Potamogeton, which were the most im-
rortant food for the adult ruddy ducks (21.44 percent) were sixth in
importance of all foods for the young (4.07 percent) and second of
plant foods. Seeds, tubers, and plant material were consumed. Seeds
of bulrushes {Se¢irpus) were second in importance of all feods for
both adults (15.72 percent) and young (18.15 percent}. All but one
juvenile had fed on them, and some had macde them the principal
food. Miscellanecus sedges represented about the same species for
adults (2.66 percent) =snd young (2.86 percent). Watermilfoil
(M yriophyllum} was more important to the young (2.71 percent) than
to the adults (1.17 percent). Miscellaneous plant items (1.57 per-
cent), each of which furnished less than 1 percent of the food taken
by the juveniles, included marestail (Hippuris vulgaris); algae;
muskgrass (Chara), small quantities ocenrring in 8 of the 14 stom-
achs; grasses; and wildcelery (Vallisneria spiralis). .Unidentifiable
plant matter averaged 7.50 percent,

MASKED DUCK {Nomenyx dominicus)

The masked duck, a little, tropical, black-faced relative of the
ruddy duck, is a rare straggler in teraperate North America, having
been collected in Maryland, Massachusetts, Vermont, Wisconsin, and
Texas. It breeds and apparently is resident in the West Indies and
South America south to northern Argentina. Like the ruddy duck,
it is reported to be most at home when in the water where it can
swim and dive, yet it flies far and swiftly. Though said to wander
thousands of miles beyond the regular boundaries of its range, in
seeking escape from its enemies it is reported to prefer diving or
hiding among the emergent vegetation rather than resorting to
flying.

Foop oF ADULTS

Few specific data are at hand regarding the food habits of the
maskecd Euck. No stomachs of the bird from the United States are
available for study, but three from individuals that were collected
near Habana, Cuba, in January have been examined in the Biologieal
Survey laboratory. These ducks had made practically all of their
meal on swamp smartweed seeds {Polygonum hydropipercides), hav-
ing taken 260, 250, and 140, respectively, Seeds of dodder (Cuscuta)
likewise had been taken by eacL bird, yet in total bulk formed but a
trace. Seeds of Fimbristylis occurred in two stomachs, and those of
sawgrass {Cladium jamaicense) formed a trace in the third.

Comments of ﬁek{ observers also point o the fact that the masked
duck is predominantly vegetarian. Gosse {35, p. 405} found “only
seeds mostly comminuted” in the stomach of a Jamaica specimen;
von Pelzeln (78, p. 327) found seeds in the crops and stomachs of
specimens killed in Brazil; and Phillips {87, ». 4, p. 147) states that—
CGundlach describes the diet ag consisting of seeds of grasses, roots, tuhers,
insects, and small crustaecans, In Panama, W, Perey {in LY found them
feeding on “wild flnx.” Stomachs from birds eollected by him in Cuba contained
nothing but vegetable matter,
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It is probable that the froung and adults during the nesting season
feed to some extent at least om aquatic insects and other aquatic
animal life,

SUMMARY OF FOOD OF INLAND DIVERS

The feeding habits of the five members of the genus Nyroce and
the ruddy are similar in many respects. A summary of the foods
eaten Is gtven in table 8, from which it is apparent that the food of
this group of birds, with the exception of that of the greater scaup, is
predominantly vegetable, but that relatively few plants have outsiand-
g value to the group as food. Most of these are also of great value
to the surface-feeding ducks {Anatinae),

Tarty 8—Summoary of food, by volume percentages, of Nyroca and ruddy ducks

Ruddy
Rad- | Rlog- (Oanvas-|Greater| Tesser | duck
hesd necked | back | seaup | scaup | (Fris-
Kind of food (N. duck (N, duck | duck |mafura
ameris (V. col- | palis- L | (V. of | Jamai-
cana) | loris) | inerig) {mariia); finix) | censiz

rubida)

Numher | Number -Nu?;g?a Number| Number | Number

Bl ha naed 364 42 752 L08 183
[Pereent | Pevcent | Pevcent | Percend | Peresnt | Pereent
Plant food --| BR88 | BL4T!| 80507 4453 | 5055 7241
Muskegrnss (Characesa) and other algae_ o cceeeeaa. 2317 4.83 1. 50 5.41 2,57 3.9
Burreeds Sfm, ¥ .20 L.y 2 50 .37 .82 -]
Pondweeds {Nafad: ) JR—— .| 3227 13.45 29.88 1888 18.35 20.11
Sagiteriq and other waterplantaing ... ... .07 3.95 7.7 43 1.01 .
Wildeelery { Vailisneris spiralis} _ oocooeeoaoac__ 270 .25 8.8 1.5% 5.17 2. 42
Wildrice (Zizanie cquatics) snd other grasses

(Gramineas) £.25 813 7. 51 2.93 9.62 1.05
Sedges {CFpParsoese) . v e e mm e m e mmm—— 172 8.20 6. 30 3.28 8.32 18,38
Smartweeds {POIFFORUIRY oo o cemcm— e ————— .08 6. 44 .48 .61 1.23 1.53
Coontail {Ceralophylium demersum) . ocmcuuweua____ | 129 3.58 .23 .52 1% 1.85
Wareriities (Wymph } N —— 1.31 14. 58 4.06 L1 208 -B
Watermilfoils {Haloragrie 3 48 96 206 £ 1,41 1L17
Miseelaneous T e am—————— 13 24 15, 8¢ .48 7.5 0.40 1199
Animsl food__.. ———- 0.8 | 18.58| 10.41 | 53.48 ] 40.45 7. 59
IS e e e e 5. 8% 075 8.13 15 12.85 21.87
Crust U L44 .13 A7 8.84 1. 34 2,54
Mollusks - -} .88 §. 87 B.80 | %8.12% 3463 2.73
Gastropods__ 285 3.5 3. 49 1458 1569 1.4
Peleeypods.. —— .73 06 443 | 320 3.85 1.82
Trndetermmined -3 238 B8 1.34 589 [

Fishes (Pisees) o am o e ecc e cm e o7 .11 2,03 .16 - {H
Miscellansons § - . .03 1.57 .38 i 119 -]

. 1 I;or purposes of comparison, miscellaneous groupings in this table necessarily «iffer (rom those in tables
tod.

The submerged plants hav‘ing the greatest value to the Nyroce and
ruddy ducks include sago pondweed (Potamogeton pectinatus) (fig.
1}, claspingleaf pondweed, or redhead-grass {P. perfeliatus), wigeon-
grass Sﬁuppz'a maritima) (pl. 3, B), wildcelery (Vallisneria spiralis)
{(fig. 2}, nalads {Najas fexnlis or N. guadalupensis), and muskgrass
(Chara) (fig. 3}. The tloating or marsh plants of greatest utility
include watershield (Brasenia schrebert), wildrice {Zizania aquatica)
{fig. 4), bulrushes (Scirpus, particularly 8. americanus and 8. occe-
dentalis), smartweeds (Polygonwm), banana waterlily {Casialic
Rawa}, and the delta duckpotate (Sagitieria platyphylla) (pl. 3, 4,
¢ and d). Wildcelery and wildrice are restricted in distribution to
the eastern and north-central United States and the adjacent Cana-
dian territory, and banana waterlily and delta duckpotato are of value
only in a limited section of the South.
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Ficure 1.—8ago pondweed (Potamoge- FigURE 2—Wildcelery (Vallisneria spi-

ton pectinalug) : Seeds, X216, part
of plant with fruiting bhead, X% ; and
germinating tuber with attached root-
stalk, X1. (Drawing by A, C.
Martin. )

raliz) : Two seeds, X5, one normal
and other with covering removed;
habitat sketch of plant; and tip of
cingle leaf, X3, (Drawing by A, C.
Martin,)

Figure 3.—Muskgrass (Charae): Whorl

of branches bearing oigonia,

olgonium,

x1;

0 propagative strueture,

X 1214 ; and habitat sketeh of bed of

plants,

(Drawing by A, C. Martin.)
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PROPAGATION OF PREFERRED PLANTS

The preferred foods of the predominantly plant-feeding ducks are
the submerged plants listed above. Because its tubers, seeds, run-
ning rootstalks, and green leaves are readily eaten and because it is
higﬁly adaptable—growing in either fresh or brackish water—and
almost continental in distribution, sago pondweed {fig. 1) is perhaps
the best wild-duck food kmown. This, other Potamogeton sgecies,
and wigeon%rass may be propagated by planting tubers or by in-
serting the larger ends of rhizomes or stems, cut in foot lengths,
in mug balls and dropping the balls into water of appropriate depth
where the bottom is fairly soft, Seeds also may be harvested and
planted, although this method is slower and more expensive, The
parts of wildcelery usually planted are the winter buds and root-
stalks. Naiads, eelgrass (Zostere marina) (fig. 5), horned pond-
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Figure 4—Wildrice (Zizenia aguati- Ficuse 5.—Eelgrass {Zeslcrg maring) :
ica}: Inflorescence, showing pistillate Part of pant showing leaves and
part above and stuminite below, dhizomne, X34 ; seed, XD; and habitnt
X1%: seed, X214 ; and habitat sketch sketeh of plant, (Drawing by A, C.
of plant., {Drawing by A C. Martin.) Martin.)}

weed (Zannichellia palustris), and a few submerged aquatics have
their seeds in the axil of the plant or in a sheath or spadix enveloped
by leaves. These and muskgrass can therefore be more economically
propagated by harvesting considerable plant material along with the
¥arts producing seeds or obgonia {(as in muskgrass} in summer and

all, cutting them In small pieces, and placing them in the water,
weighting them down with mud. Rupid vegetative reproduction
follows when the tuberous structures of muskgrass are planted. New
plant growth also develops from odgonia. Bulrushes and other per-
ennials with rootstalks can be propagated best by using the under-
ground parts, which, of course, must be kept wet and planted as soon
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as possible affer digoing them up. Detailed information on the
propagation of wild-duck foods is presented in u recent bulletin of
the Department (63).%

PR: DOMINANTLY ANIMAL FEEDERS
GOLDENEYES AND BUFFLEHEAD

Brief comment may be made regarding the American goldeneye,
Barrow’s goldeneye, and the buffiehead as a group, because they are
closely related and have much in common. Although the bufilehead
is separated from the two goldeneyes in the American Ornithologists’
Unien Check-List (2, pp. 53-54) as a distinet genus, some authorities,
including Peters (79, p. 177), group the three into the single genus
Bucephala.  All three birds have short chunky heads and are easily
differentiated from other species, and all have a characteristic wing
beat and a distinctive posture on the water.

Because these ducks are tree nesters, breeding birds oceur only in
wooded sections, mostly north of the international boundary. The
birds occupy holes in either deciduous or evergreen trees. Natural
cavities or deserted Jarge woodpecker holes are sometimes used. The
breeding pairs are widely scattered, there seldom being more than
one or two pairs to a Jake.

These expert divers are restless and active, usually frequenting
large expanses of water rather than small ponds or enclosed shallow
slonghs. They are less gregarious than most other waterfowl and
rarely consort with surface feeders or with other divers, They seem
to be less social. more distrustful. and warier than most of the other
diving species. Decoys of the ordinary type have little attraction for
them.  All are readily attracted by bait, but repeated shootingr for a
few days in succession is sure to drive them away. All are day
feeders and have much in common in food habits and choice of diet.

AMERICAN GOLDENEYE (Giaucionetta clangula smericana)
{1 4, Tating p, €4)

At least in the southern half of its wintering grounds the American
goldeneye is a true harbinger of winter, rarely making its appearance
in appreciable numbers until the balmy days have practically all
passed. Ordinarily the full-plumaged old males are the last to arrive,
not abandeoning their northern haunts until the icy waters are frozen
over. Furthermore, the goldeneye is one of the first to leave in the
spring. It nests across the continent where appropriate habitats
occur and goes as far north as it can find suitable timber for nesting
sites. In winter it seems to prefer the coastal waters, although it 1s
found inland in sizable numbers wherever there are large bodies of
water. Though it ranges as far south as the Gulf of Mexico, it can
be considered a common winter bird only south to southern North
Carolina and California.

The American goldeneye is widely and aptly known us the
“whistler,” because of the shrill whistle produced by its wing beats.
Its flight 15 swift and strong, and in migration it travels at rather
high elevations. A marked difference is noted in the relative degree

8 Lists of dealers in duck-food plants may be obiatned by writing to the I, 5, Hiologlesl
Survey, Washington, D), C,
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of wariness of the adults and young and also of the same birds at the
beginning and close of the gunning season. This golideneye does not
geent to be so noticeably on the decline as most other waterfowl, As
a table duck, it is second-rate; however, in areas where heavy baiting
is practiced its flesh becomes decidedly more palatable and compares
favorably with most of the choicer varieties.

Foon oF ApULTS

Its extremely wary and distrustful nature causes the American
coldeneye to react differently from other waterfowl on the feeding
grounds during the gunning season. Along with the ¥yroca ducks,
1t. is readily attracted to bait and accepts it in preference to most, if
not all, other kinds of feed. Daily shooting, however, will drive it
away; consequently suceessful shooting cannot ordinarily be practiced
more than twice a week. Even under such conditions, mcoming
birds always alight beyond shooting distance und very cautiously
swim to the baited area. At the slightest sound they leap inta the air
and fly away. At a baited area in Chesapeake Bay, the writer noted
that the birds coming up from a dive after wheat or corn, placed
in 8§ to 13 feet of water, would always be swimming at full speed away
from the blind when they reached the surface. Not infrequently the
last birds to come up would take wing almost the instant they reached
the surface upon finding that others of their kind were 2 rod or more
away from them. When the birds spring into the air at a false alarm,
which is a common occurrence and usually for no discernibl cause,
they quickly fly back just beyond shooting distance and swim to the
bait. They remain at the outer border of the baited area, whereas
scaups and other Nyroca ducks often alight within 25 feet of the blind
and even innocently feed under its very shadow. The writer has
observed the bird feeding in water at depths from 4 to 20 feet. When
not molested it may occasionally be found dabbling in the mud along
the shore with surface feeders and scaups.

The facts determined in the present study seem to show that this
goldeneye is often a voracious feeder. consuming a great variety of
items, as the species of plants or animals averaged more than 7.25
a meal. The kind of material eaten apparently varies greatly with
the particular ares where the bird feeds. Although nearly three-
fourths (73.91 percent) of the food was animal matter. the bird seems
to be highly adaptable and able to survive in good condition on
almost any type of food available. During May and October, more
than half the food was vegetable, yet it was during a summer month
(July) that the smallest quantity (10.50 percent) of plant food was
consumed. Tt seems that when a plentiful supply of an acceptable
food is found Iittle else is sought. As further evidence along this line
it may be stated that nearly 44 percent of the birds had fed exclusively
on animal foods and nearly 71 percent to the extent of 90 percent or
more of their meal and that on the other hand, more than 3 percent
had fed exclusively on vegetable foods and 7 percent to the extent of
at least 90 percent of their meal.

Perhaps because of the tendency of the species to shift from the
interior, where it spends the summer and fall, to the coast in winter,
there is a noticeable shift in the kinds of food consumed during the
different seasons. As would be expected, insects and plants reach
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their maximum value as 2 goldeneye food in summer, when the birds
are inland, and crustaceans and mollusks—which usually abound
more commonly along the coast or brackish waters—in winter.

About 1 bird in every 10 examined had taken feather material,
probably largely from its own body while preening. Usually this
formed only a trace of the contents, occasionally 10 percent. No cor-
relation whatever could be found between the type of food consumed
and the presence or absence of feathers. Gravel comprised almost a
fourth {24.51 percent) of the gizzard content,

The laboratory data for the present study are based on examina-
tions of 428 stomachs of adult American goldeneyes, 395 of which
were sufficiently full to be used in determining food percentages
(tables 9 and 26). The material is from localities well distributed
over the continent and is truly representative, as the birds were col-
lected in 25 States, Alaska, and 5 Canadian Provinces in every month
of the year except June and August,

Tasre —American goldencye {(Glaucionctte clangula americana): Food, by
volume percentages, of 395 adulls faken during I0 months of the year

Percent- Parcent.
Kind of foed age of Kind of fopd age of
feod food

ANIMAL FORD (T3.91 pereent) ANIM AL FOOD (73.91 percent)—continned

Mollusks . ___.___.. ... ..ol aee.
Blus mussel (Afytitesedulin) aod other
Mrtilidne
Other pelecypods_
Lymnage shulls. . _
Other gastropous.
Undeterrained. ..
Fishes (Pisees)
Miscellaneous animgl food

PLANT FODD (26.03 percent)

Popdweeds (inostly Pelemsgelon)
Wildeelery (Vailisnerio spiraldis) ... .
Spatterdecks (Nymphosa). ..

Grams (haft)

Rulrushes {Scirpus}_ .

Miscellaneous plaot

Crust. ..
Mud erabs {lemigraprues} .
Mud erab (Veopancpe fezana-sapi)_ _ ..

o
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Other crabs . .
Crawfishes (Astocidae)
Amphipaods

Shrim?s,....-.
Afisrellanecns
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Insects
Caddisfties (Trichopters). ..
Water boatmen {Corixidae)
Drogonflies and dumsel ffies {Odonata).
MMayllies (Fphemeraptera} .
Salt lies éE hyidra}
%i?gtle;sl (Coleoptera)

=1
m!omﬂ“lmagﬁgw

£n
=

Brerwm
— 2o
E-—agldl‘)

—

ANIMAL FOOD—73.0l1 PERUENT

Orustaceans (32.42 percent).—The principal animal food of the
American goldeneye consisted of crustaceans, about half of which
were ernbs. Most important of these were the west coast mud crabs
(Hemigrapsus oregonensis and I, nudus) (10.56 percent). as prac-
tically every west coast bird taken in an urea where they occur had
fedd on them extensively and in many stomachs they were almost the
sole items. During November they formed 35.63 percent of the
food of the 54 birds collected; and in each of 2 other months, more
than 20 percent. At Oyster Bay, Wash,, 20 goldeneyes tuken during
November in an investigation to determine the relation of various
waterfowl to the oyster industry had made mud crabs 96.20 percent
of their food, and 1t was indeed a surprise to find the remains of 26
in & single stomach and gullet and only slightly smaller numbers in
several others. Birds collected on the Atlantic coast were found to
have been subsisting npon the eastern mud crab (Neopanope tex ina-
sayt} (3.76 percent). By counting pinchers (chelae) it was evident
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that at least 36 of these crabs had not long before been consumed
by 1 bird and only slightly smaller numbers by others. Other crabs
(1.85 percent} inc uded mud crabs (Hewxupanopeus angustifrons and
Lophopanopeus), cancer or rock crabs (CUancer), hermit crabs (Pa-
gurus), and one small blue, or common edible crab (Callinectes
sapidus).

f&udubon (8. v. 4, pp. 321-3322; 4, pp. 863-364) discovered the
American goldeneye hunting for crawfishes in the clay bottom of
“the shallow fording-place of Canoe Creek near Henderson in Ken-
tucky.” The present study well confirms that observation, as 5.03
percent of the entire food econsisted of crawfishes. During March
('ambarus and Astacus supplied 13.71 percent of the food; and in
February and Qctober, 5.00 and 6.60 percent, respectively. Amphi-
bods {4.28 percent), only slightly less valuable, were taken by more

irds. Species of Gammarellus, Hyualella, Ischyrocerus, and Pseud-

alibrotus were most frequently identified. Shrimps (1.37 percent)
were less important. Miscellaneous crustaceans (5.57 percent) in-
cluded isopods, barnacles, and undetermined forms.

Insects (27.98 percent).—Considering that so many of the Ameri-
can goldeneyes were collected along the coasts, both east and west, it
was somewhat surprising to find that insects entered so prominently
into the diet. Caddisflies (12.82 percent). including species at least
of Glossosoma. Polycentropus, Molunna, Tricenodes, Phryganea, and
Braclhycentropus, were by odds the most important. These sub-
merged aquatic larvae entered into the bill of fare in each of the
10 months, ranging from 1.12 percent in January te 23.20 percent
in April. By counting mandibles it was shown that 344 larvae had
been consumed by a single hird.

Water boatmen {2.75 percent) were taken by many of the birds
and supplied 10.55 percent of the food of those collected during Sep-
tember, Odonata nymphs (2.60,percent), both dragonflies and damsel
flies, were next in unportance. Dragonfly nymphs furnished 11.60
percent of the food of the birds collected during August, and 25
were found in a single stomach. Mayflies (1.83 percent} were taken
in each of the 10 months. They supplied nearly 8 percent of the
food for July, and 75 nymphs were noted in a single stomach. 8alt
flies {1.52 percent) were consumed by fewer birds. but they furnished
1417 percent of the food during Nevember and 672 larvae were
found in a single stomach. Beetles (1.45 percent) of many species
were taker. Wetmore (92. p. 773; 94, p. 15) found poldeneyes on
the lower bay of Bear River, Utah. subsisting largely on the brine
flies and immature alkali flies that are abundant there.

Miscellaneous insects (3.51 percent) included an unusually large
assortment of species, many of which were noticeably important as
food for one or more months, yet none averaged as much as 1 per-
cent of the total intake. Most of them were aquatic species, put
some land forms, including ants (Luxiws and others), were taken in
guantity by individual birds. The miscellaneous insects of outstand-
ing valie include larvae of stone flies and lacewings; aquatic bugs,
especially the back swimmers (Nofonecte) and piant water bugs
{ Belostoma) ; larvae of several two-winged flies. especially midges and
horseflies; and ants, As evidence that some of these were the major
food items for individual birds it was noted that considerably more
than 1,500 midge (('Aéronomus) larvae were taken at a single meal.
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Mollusks (971 percent) —It was a distinet surprise to find that
mollusks were not more prominent in the American goldeneye’s diet,
Although many species of both bivalves (pelecypods) and univalves
{zastropods) were consumed, some in quantity by individual birds
or for Iimited periods, only one species (or genus) of each class av-
eraged 1 percent or more of the food, namely, the blue mussel
(Mytius edulis) and Lymnaca shells. Mollusks were taken most
commeitly in winter. During January, for example, the blue mussel
alone supplied 1438 percent of the food, yet during April, May, and
September, all molluscan foods amounted to scarcely a trace.

An unusual accomplishment of the goldeneye, which does not seem
to be shared by other waterfowl, is its method of extracting the meat
of the bivalve without consuming the hard ealeareous shell. Several
stomachs contained only the meat of pelecypods or only a small piece
of broken shell with the meat. A fair number of fresh-water mus-
gsels had obviously been taken in this way. Apparently the feat is
accomplished by a very quick jerk at the shell when the valves are
open. The thinner and smaller shelis are swallowed whole, as
they are by all other mollusk-feeding ducks.

The most impertant peierypod food was furnished by the Mytilidae
g\2.53 percent), mostly by the common blue mussel {2.34 percent).
Although taken by many of the birds, this species often formed only
a minor part of the meal, but at times coastal birds ate it almost
exclusively, one individual having consumed the almost. unbelievable
number of 520 small shells at a single meal. Of the other pelecypods
(1.67 percent) obtained. Macoma shells, nut-clams (Nuewla proxima),
and ark shells {(drca) were important. Although young commercial
mollusks were taken by a few birds, they did not enter prominently
inte the food. Owvsters formed but 0.07 and seallops 0.04 percent of
the food. This is significant, inasmueh as a fair number of the
birds were taken over or near planted shellfish beds.

Species of Zymnaea {1 percent) were taken by many of the birds,
occasionally in considerable numbers. Of the muny other gastropods
{3.59 percent) found in the stomachs, the most important were river-
shells {Goniobasis), dog whelks (VNassarius), dove-shell (Anachis
avare) and other Columbellidue, Seila terebralis. Bittium. Amni-
colidae_(Fluminicoly and dmanicoln),chink-shells { Lacuna), periwin-
Iles {Littoring), flat-coils (Planorbis), keel-shell (Carinifexr mew-
berryt). Physe, and limpets (Aemaea). Examples of large numbers
of these mollusks entering into single meals are the following: 187
Littorina, 116 Lacuna vincte, 68 Bitthem minimum, 62 medium-sized
Gr}?gzbasi-s virginica, 28 Mitrellu lunata, 24 Nussarivs obsoleta, and
17 $it.

Undetermined forms (0.92 percent) made up the remaining mollus-
can food.

Fishes (3.16 percent).—The percentage that fishes formed of its
food shows that the American goldeneye has a very much less extreme
piscatorial tendency than is usually credited to 1t. Perhaps the fe-
male is often called a fish duck because it is frequently mistaken for
the female merganser, and it is probable that it is this miscon-
ception that has tended to bring the species into disrepute with the
angler and commercial fisherman. That the bird occasionally ac-
cepts fishes in numbers cannot be denied, but as a rule fish remains
formed but a comparatively small part of the stomuch contents.
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Availability within size limits and ease of collection obviousty were
the fuctors governing selection. Johnny darters formed the entive
meal of one bird; sail-finned killifish, 99 percent of the meal of a
bird from Texas; and numerous minnows and sculping, the muajor
part of the meals of other bivds. .

Various species of fishes were found, in some instances severa! 1n
the same stomuach. The kinds taken and the number of stomachs
in which found are as follows: Unidentifiable remains, 16, 2 occur-
rences consisting of otolith fragments only and 1 of a tooth; stickle-
backs (Gnsterosteidae), 24, including species of Guséerosteus in 3
and nine-spined sticklebacks (aApeltes quadracus) in 173 sculpins
(Cottidue), 17, including species of Cotfus in 1 and Coltus tetalops
in 1; sand launces (mmodyies americanus), T; minnows {Cyprini-
cdae), 6; mosquite fishes (Poecilildae), 3; cunners (Tautogolabrus
adspersus), 3 darters (Etheostomidae), 2, including johnny darters
(Boleosoma nigrum), in 1; sunfishes (Centrarvehidae}, 2, including
warmouths ({'haenobryttus gulosus}, in 1; goby (Goliidae), 11 pipe-
fish (Nygnathus), 1: yellow perch (Perce fluveseens), 1; and sail-
finned killifish (Mollienesia latipinna), 1.

In these 84 occurrences {vometimes more than one in the same
stomach) only the sunfishes and yellow perch can be considered of
even maoderate worth to the angler. No trout were captured, ceven
though some of the birds were collected on tront streams to deter-
mine their relation to sporting fish. It is probable that an ocensional
trout s taken, yet ihe fucts here shown Indicate that serious depre-
dation must indeet be very exceptional. Some of the fishes taken,
particularly the sticklebacks and seme of the minnows and sculpins,
are noted spawn-eaters, and others are competitors of the sporting
fish for food.

Taverner {87, p. 99} and others speak of the bird as ocensionally
being a scavenger. In some of the western streams it is said to feed
extensively on salmon that have died after spawning,

Miscellaneous animad food (0.0 percent) —This included many
species, none of which, however, was of very pgreat sigmificance ex-
eept for individual meals.  As with other birds here eonsidered, some
of the invertebrate items obtained, such as hydroids, were of fuirly
frequent occurrence, vet they rarely formed more than a trace iu
any stomach. Polychaete worms, particularly Nereidae, and sea
urching (Strongylocentrotus dribachiensis) were of much value to
a limited number of birds, though not consumed very often.  Addt-
tional miscellaneous items included water mites, centipedes, bryo-
zoans, and sponges.

PLANT FoO—20.u% PERCENT

Pondweeds (8.62 pereend) —The dominant vegetable food of the
American goldeneye consisted of seeds, tubers, and vegetative growth
of pondweeds of the genus Potamogeton (7.91 percent), which, dur-
ing October supp]iefemore than a fourth (27.30 percent) of the
rations. The species identified were sago pondweed (P. pectinatus),
claspingleaf pondweed (P. perfoliatus), P. pusillus, floatingleaf pond-
weed (P. natans), longleaf pondweed (P. americanus), P. angustifo-
liug, whitestem pondweed (P. praelongus), and ribbonleaf pondweed
(P. epihydrus). Onme stomacfl contained 75 small tubers and an-
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other more than 80 seeds of sago pondweed, Other pondweeds (0.71
percent) included eelgrass (Zostere maring) , wigeonerass (Ruppia},
nainds (Najus), and horned pondweed (Zannichellia palustrisy. A
single stomach contained 320 seeds of eelgrass; ancther, 79 seeds of
Wwlgeongrass,

Wildeelery (3.12 pereent) —Wildcelery {Vallisneria spiralis} was
second in importance as a plant food. Three American goldeneves
collected in October had made 100, 97, and 90 percent, respectivel ¥,
of their meal on this choice food.

Spatterdocks (1.38 percent).—The seeds of spatterdock (Nymph-
aeo} ranked third as a plant food for this species.

Graing (bait) (1.35 percent).—The bait obtained by the American
goldeneye consisted of corn, wheat, barley, peas, béans, and buck-
wheat. The extent to which such food is taken is almost entirely
determined by the quantity available. From field observation it is
evident that grains of various kinds are usually taken in preference
to most natural foods, because it requires less effort for a bird to
make a meal on it than to search out native seeds or rootstalks that
are widely scattered.

Bulrushes (1.11 percent).—Several species of Seirpus, largely
hardstem bulrush (8. acutus}, common three-square (S. americanus},
and alkali bulrush (S, paludosus), were of frequent ocerrence, and
during September, seeds of these plants supplied 5.37 percent of tlie
food. One bird had consumed 1,431 seulls of the common three-
square.

Miscellancous plant food {(10.2] percent)—A great many addi-
tional plants were eaten by the Ameriean goldeneye. vet individualiy
none of them supplied as much us 1 percent of the food. Many of
them were not only of great value for specific meals but were of
noticeable importance during one or more months: others were of
great value in certain sections of the country. The principal ones
in about the order of their importance are muskgrass (Chara) and
other algae, sedge (Carer). smartweed {mostly Polygonum amphib-
dum and P. lapathifolium), burreed {mostly Sparganium euryear-
pum}. coontail (C'eratophyllum demersum), waterweed {Anacharis
canadensis), wild millet (Echinochloa), oak (Quercus). watermilfoil
{(Myriophyllum), sawgrass (Cladium), miscellaneous grasses. miscel-
laneous sedges. moss plant fiber, duckweed (Zemna). dock (Rumer),
wuxmyrtle {Myrica}, watershield (Brasenia schreberi), water butter-
cap (Ranunculus), bramble { Rubus), mavestail (Hippuris vulgurisy,
dogwood (Cornus), wild grape (Vitis), and waterplantain {Alisma
plantago-oquatica). As evidence that these plants or their seeds
were of considerable importance to individual birds. the following
examples of rather large numbers of odgonin or seeds found in single
stomachs may bhe given: 1.100 ¢hgonin of (hare. in addition to plant
fiber, and 648 seeds of Carcw. 175 of Rubus villosus?. 118 of Eleo-
charis palusiris. more than 100 of Echinochloa crusgalli. and 55 of
Polygonum amphibium.

The stomach of a bird collected in a Massachusetts lake by Phil-
Iips (89, p. 200} “contained sceds of pondiweed, water-Tily, bayberry,
and bur-reed, buds and roots of wild celery, and bits of water boat-
men, and dragonfly nymphse”  According to Yorke (97, p. 71} the
plants fed upon by the hird are teal moss {Limnohium), large blue
flag (Iris wersicolor), duckweed (Lemnaceae). waterplantain {Alis-
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maceae), pondweed (Najadaceae), mud aquatic plants (Selaginella-
ceae), moss teal moss (Salvinaceae), waterwort (Elatinaceae), float-
ing heart (Gentinaceae}, watermilfoil {Myriophyllum}, water star-
wort (Callitriche), water herbs (Lentibulariaceae), bladderwort
(Utricularia), pickerel weed (Pontederiaceae), and moss plants
(Mayacaceae).

Foop or JOVENILES

Stomachs of 13 juvenile American poldeneyes were available for
computation of food percentages (table 10). The birds, taken in
June and July in Alberta and Ontario, were all small, and &t least
two of them were downy young, not long out of the nest.

Tanre 10.—American goldenepe {((Haucionefta clungule americane): Food, by
volume percentages, of 13 juveniles taken during June and July

Percent- Percant-
Kind of food nge pf Kind of fooid =40 of
tood food
ANIMAL FOOLC (54.08 percent) ANIMaL 700D {84 08 percent}—contd.
70,82 1| Water mites (Hydrachnidae) ooooooeeo.n 10. 15
19.30 || CGstenonds - 77
1. 83 |} Miseellnpecus animal feod .. .o.... L5
715
B2 PLANT FOOD (1592 percent)
Dmsel flies (Enagliogma and other
AR e oLy 707 | Cottalls (Typha) e o a8l
Water hontmen (Corixidae;. __ - 3.46 i| Dulrushes {Scirpus)..... 3.9
Back switamers { Notonecta). __ - 3.00 || Sedges (Carez) ... 138
Ants a‘nd other Hymenoptern_ . 2. ;6 Miscellaneous plunt food 5.01
Miscellanecus R, 6. 43

ANIMAL FOQD—54.08 PERCENT

Often, comparatively small items were consumed. Insect material
(70.62 percent) formed the bulk of the juveniles’ food in the follow-
ing groups and percentages: Beetles und their larvae, 20.93, mostly
diving beetles (Dytiscidae), 19.30; caddisfly larvae and cases, includ-
ing Phryganea tnterrupta, 17.15, one stomach containing the remains
of 40 larvae; Odonata, 16.69, including dragonflies, 8.92, and damsel
flies (Enallagma, 3.23, and others), 7.77, one bird having eaten 23
nymphs; water boatmen, 3.46; back swimmers (Nofonecte), 8; mis-
cellaneous hymenopterans, mostly ants, 2.46; and miscellineous in-
sects, 6.93. including midf.{es and other Diptera, moth larvae, water
bugs (Belostoma and others), stone fly nymphs, Mayfly nymphs,
lacewing larvae, and undetermined forms.

Water mites (10.15 percent) and ostracods (2.77 percent) were
freely consumed.  Miscellaneous animal food (0.54 percent) consisted
of mollusks, fresh-water sponges, and bryozoans. It was surprising
that both soft-bodied crustaceans and the smaller mollusks did not
enter more prominently into the food.

PLAXT FOOOD—14.42 PRRCENT

Vegetable foods seemed to have been taken rather indiscriminantly
by the juvenile American goldeneye, seeds, plant fiber, and drifting
debris having heen readily gobbled up. The pappus and fruiting
body of cattail (Typhia) (5.61 percent}, usually considered worthless
as o duck food, formed 73 percent of the meal of one youngster,
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A larger and more representative series of stomachs would undoubt-
edly show this plant to be of less value. Four species of bulrush
(Scirpus) seeds (3.92 percent) had been taken by 10 of the 13 birds,
1 of which had procured 305, Sedge (Cerex) (1.38 percent) came
next, individual birds having consumed 69, 22, and 16 seeds,

In addition fo some undetermined vegetable debris, miscellaneous
plants (5.01 percent) comprised pondweeds (Pofamogeton), spike-
rush (Eleocharis) and other sedges, watermilfoil (Myriophyllumy),
marestail (Hippuris vulgaris), arrowwood (Viburnum), bearberry
(Arctostaphylos), buttercup (Ranunculus), muskgrass (Chrare) and
other algae, burreed (Sparganium), waterplantain (dlisma plantago-
aquatica), undetermined grass dock (Rumez), waterlily (Custalia),
goosefoot (Chenopodinm), dogwood (Oornus), mint (Labiatae}, and
snowberry (Symphoricarpos).

BARROW'S GOLDENETE (Glaucioneitn inlandica)
{PL. 4, Bacing . G4)

Unless our present concepts are considerably in error, Barrow’s
goldeneye possesses one of the most peculiar and remarkable distri-
butions of any North American bird, It breeds as an isolated nester
in Greenland, Iceland, on the Labrador coast, and possibly also in
Ungava. Beyond that, in a westerly direction, nothing 1s known
of the bird as a breeder until we reach the Rocky Mountains, where
it breeds (often commonly) from south-central Alaska to Colorado
and California. Much yet is to be learned regarding its movements,
distribution, and habitat.

Though the trachea and, to a lesser extent, the bill of this species
are quite differen$ anatomically from those of the American golden-
eye, yet in the field under normal conditions the two species are ex-
tremely difficult to differentiate and few, if any, observers can dis-
tinguish the females and young of the two. Consequently Barrow’s
goldeneye may have been overlooked in many places. It may be
much more common on the North Atlantic coast than is realized, as
it readily associates with the American goldeneye during migration
and in winter.

In habits, characteristics, and food, these two species are much
alike, Although normally a tree nester, Barrow’s goldeneye does not
hesitate to accept a hole in a rock or clifi when natural tree cavities
are not available. In the far West, it is restricted as a breeder cn.
tirely to the mountainous sections, nesting at times at an elevation
of 10,000 feet, and it is a common summer resident of the numerous
small mountain lakes, near which 1t nests and to which it brings its
downy young almost as scon as they are out of the shell. The breed-
ing males are said to desert the females for unknown quarters as
soon as incubation is begun.

Toon oF ADULTE

Little difference in the food tencdencies was detected in the eastern
and western Barrow’s goldeneyes. Crustaceans and mollusks were
taken more extensively during winter, and insects and vegetable foods
during summer. In contrast with the American goldeneye this spe-
cies seems to subsist somewhat more upon insects (36.40 and 27.98
percent) and moliusks (19.16 and 9.71 percent) and less upon crusta-

102231°—390—
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ceans {17.71 and 32.42 percent). These differences in food tendencies
urs probably exp]ainsbﬁle on the basis of distribution ard would per-
haps have been slight if both species had been taken in equal numEers
at the same time and place.

For a determination of the food of the adult Barrow’s goldeneye,
81 stomachs were available, 53 from British Columbia, 10 from Que-
bec, & from Alaska, 5 from Oregon, 2 from New Brunswick, and 1
each from Vermont and Colorado. Each month except August was
represented. In computing food percentages (tables 11 and 26), 71
stomachs were full enough to be used.

Tamre 11-—RBerrow's goldeneye {Glaucionciin. isiondica): Feood, by volume per-
centages, of 11 edulls taken during 11 months of the year

Percent- Percent-
Eind of laod age of Hind of food ageof
tood foad
ANIMAL POGD {F7.66 percent) ANISM AL FOOD (77,66 percenty—continued
Tnsect 38 40 || Mollusks—Continued.

Dargsel fling {Enallogma and other Chitops and undetermined_ .. ._..___ Q.87

Zygoptera)_._. 3,47 |} Crust - 1.7

Drmaganfiies (Anisopteray . __________ 1.20 Amphipods e ... 0.1

Undetarmined Odonata_ ... ... ___ 4,81 Isopods...__. L7

Caddisflies {Trichopters)_ . _. 6.32 Crawfishes {Aslacus) i.47

‘Water hoatmen {Corixidee)_. 513 Other decapod 1,02

Back swimmers (Nodotecio) .. 2.48 Miscollaneous oo oenoceeeas 4,20

Midges (Chironpomidae).._.__ 2, I4 11 Fishes {(Pisces)_ _____.__.__._ 114

E{ept!e’s_. (Coleopters) - _...__ ?.él‘?} Miscellanenus animal loogd 3.25

.
1818 FLANT FOOD {2234 porcenc)

12.25 || Pondweeds { Folemogelon and others)____ 817

Other pel2eFPodSmn samarmmm - L83 1 Wiideelery { Palfisnerin spirofisi. .. ... 1. 57

Poriwinikles {Littorinid - 2.45 1} Miscellaneous plant food o oooame .. 1289
01302 FF o5t:13 03 2t L 57

ANIMAY, FOOD—T7.66 PERCENT

Insects (8640 percent) —Insects, which constituted the principal
food of Barrow’s goldeneye, were consumed in greater quantity than
is generally believed. Most important were the Odonata (9.68 per-
cent), consisting of damsel fly nymphs (largely Enallagma) (347
percent), dragonfly nymphs (1.30 percent), snd undetermined spe-
cies {491 percent). Other insects taken, listed in order of impor-
tance in percentages, were caddisfly larvae and cases, 6.32; water
boatmen, 5.83; back swimmers (Nofoneecta), 246; midge larvae
(mostly Chironomus), 2.54; and various agquatic beetles and their
larvas (principally predaceous diving beetles, Dytiscidae), 2.10.
Miscelaneous 1insects (7.97 percent) included Mayflies, lacewings,
stone flies, ants, and various two-winged flies. The following lurge
numbers of individual insects were taken 2t single meals: More than
1,575 midge larvae; more than 125 damsel fly nymphs (mostly Enal-
lagma) ; 22 crawling water beetles (Haliplus); and 450, 182, and 96
caddisflies.

Mollusks (19.16 percent) —The principal contributors to the mol-
luscan food of Barrow’s goldeneye were the Mytilidae (12.25 per-
cent), particularly the blue mussel (Mysilus edulis) (11.77 ¥ercent),
a staple food of many ducks. One bird had gorged itself on 627
young shells, and 2 others had swallowed 287 and 96 respectively.
Numerous other pelecypods (0.98 percent) were taken but not in
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quantity. Littorinidae (2.49 percent), the principal gastropod food,
consisted mostly of the common periwinkle (Litorina) (2.39 per-
cent), but chink-shells {Zacuna) (0.10 percent) were also taken.
Numerocus other univalves (2.57 percent) were consumed. The re-
maining molluscan food was made up of a few chitons (0.01 per-
cent) and nndetermined mollusks (0.86 percent),

Crustaceans {17.91 percent).—Several Barrow’s goldeneyes had
made their entire meal on one or more of the following crustaceans:
Amphipods (9923 percent); isopods (179 percent); crawfishes
(Astacus) (1.47 percent) and other decapods, mostly crabs (1.02
percent;; and miscellaneous, including nndetermined, forms (4.20
percent). Inland, the goldeneyes seem to be partial to crawfishes.
Munro (67, p. §) states that inland wintering birds hunt for these
creatures so persistently that by the end of winter the feathers on
the birds’ foreheads are generally worn off through much rubbing
against submerged stones trying to locate and dislodge the crawfish.
He states also (67, p. 4) that the species in the Okanagan Valley of
British Columbia has a marked predilection for lakes that are
strongly alkaline, even though they may possess little aquatic vege-
tation, as “such lakes are rich in smalF crustaceans, the chief food
of this duck.”

Fishes (1.1} percent).—Various species of fishes, mostly worthless
sculpins, were taken. The effect of this consumption is perhaps more
significant than the figures here would indicate inasmuch as a fair
part of the occurrence was of fish spawn, which did not amount to
n very high percent. Eggs apparently are digested quite rapidly.
Where fishes or fish spawn are abundant in a body of water fre-
quented by Barrow’s goldeneye, there is little doubt but that the
bird would feed on such easily obtainable food. At Henderson
Lake, Vancouver Island, British Columbia, Munro (68, p. 113}
found that under conditions that could be classed as similar to those
at a large hatchery this duck was feeding extensively on the spawn
of sockeye salmon. The birds came during daylight hours and fed
along the sandy bottoms where immense numbers of salmon were
depositing their eggs. Of 20 birds shot and examined, all that had
had time to feed contained salmon eggs, 300 being noted in a single
stomach. In the region of salmon canneries these ducks are said to
lose much of their normal shyness and boldly gorge on decaying fish.
Under normal conditions, however, it does not seem that this species
siiould be considered a serious enemy of fishing interests.

Miscellaneous animal food (3.25 percent).—This consisted of a
salamander {(Ambystoma); water mites, taken at times in large
pumbers; sea urching; starfishes; earthworms; marine worms; hy-
droids; and fresh-water sponges. Some of these were important for
individual meals, but none averaged as much as 1 percent of the food.

PLANT FOOD—22.04 PERCERT

Pondweeds (8.17 percent) —Bpecies of Potamogeton (7.08 per-
cent) were first in importance of the plant foods for Barrow’s golden-
eye, forming almost the same percentage as for the American golden-
eye (7.91 percent). Five December birds had made more than a
third of their meals on this plant group. One bird had consumed
200 sago pondweed (P. pectinatus) seeds. Other Najadaceae taken
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{0.21 percent) were the horned pondweed (Zannichelliz palustris),
one bird having gathered more than 100 seeds along with plant fiber,
and wigeongrass (Ruppia maritima).

Wildeelery {(1.57 percent) —Wildcelery {Vallisneria spiralis) sup-
plied a surprisingly large percentuge of the food, considering the
fact that it 1s not a native of the West. One bird, collected on Lake
Champlain, Vt., had made its entire meal on the winter buds of
this plant.

Miscellaneous plant food (I12.60 percent).—A large assortment of
miscellaneous plants, comprising most of the species fed upon by the
American goldeneye, were taken. Grains are included in this group.
The stomach of a bird taken in Colorado contsined 25 muskmelon
{Cucumis melo) seeds and fragments of oats, along with seeds of
ragweed (Ambrosia trifide), dipterous larvae, and remains of Lalf
2 dozen earthworms,

Foov of JUVENILES

Five juvenile Barrow’s goldeneyes, four from Okanagan Valley,
British Columbia, and one from Alaska were available for stomach
analysis. Three were downy young taken in June, and two were
immature birds collected in September and October. No appre-
ciable difference was noted in the kind of food taken by the very
young and that taken by the birds approaching maturity, except
that the two latter had fed on fewer species. The September bird
had made 96 percent of its meal on amphipeds and undetermined
soft-bodied crustaceans and the October specimen had drawn equally
as heavily upon the larvae of caddisflies. The three downy young
had subsisted on many different kinds of insects, taking an average
of 9.4 species 2 meal,

The food taken, most of which was animal matter (98.40 percent),
may be summarized by groups and percentages as follows: Caddis-
fly larvae (Hydropsyche), 9; miscellaneous caddisflies, 25.60; nymphs
of damsel flies {£nallagma), 2.40; miscellaneous and undetermined
Odonata, mostly dragonfly nymphs, 25.80; wuter boatmen, 3.80; back
swimmers {Notonecta), 2.80; ants, 2.40; adults and larvae of water
beetles, mostly Haliplidae, 2; miscellaneous insects, including
nymphs, larvae, or adults of mosquitoes (Culez), miscellaneous two-
winged flies, and lacewing flies, 4.60; miscellaneous amphipods, 18;
miscellaneous, including undetermined, crustaceans, 1.60; mollusks,
0.40; undetermined fish bones noted in one stomach, a trace; and
miscellaneous vegetable material, including plant fiber or seeds of
algae, sedge (Carex), marestail (Hippuris vulgaris), pine needles,
and undetermined debris, 1.60.

BUFFLEHEAD (Charitonetla nlbeoln}

(FL 4, facing p. (4}

The dainty little bufflehead, dipper, or butterball, smallest of the
sea ducks, is one of the most elegant and charming of nature’s crea-
tures. The white breast and iridescent fluffy head of the male glisten
as it buoyantly rides the surf or gracefully paddles about on inland
lakes or coastal bays. The female is dull and inconspicuous in color
and much smaller than her mate. Though an inland breeder, the
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busflehesad is most at home on coastal bays, occurring south to South
Carolina, California, and even to the Gulf of Mexico in winter. It
is truly a “hard-weather fowl” as it lingers in its northern haunts
until frozen out or driven south by wintry gales. Tt flies with not-
able speed close to the water, vibrating its wings with great rapidity.
In alighting it drops into the water with a tunultuous splash, sliding
along for u little distance over the sarface., When it has once
alighted it seems to prefer the water to the air and will offen dive
rather than fly to escape its enemies. It is un expert diver and
plunges under the water with grebelike speed. In feeding, it seems
to prefer water ranging from 4 to 15 feet deep and oceurs most
commonly on the larger and more open bodies of water. Though
many other birds may be found on the same body of water, these
aftractive, lively, and Testless “spirit-ducks” usually prefer to be left
alone or to float about in pairs or small disorganized party groups.

Because of its general scarcity the buﬂiehea(% has for a number of
years been placed by the Federal Government on the List of fully
protected birds. Despite its quickness and vivacity it is more stupid
and curious than either of its two close relatives, the goldeneyes, and
consequently falls prey more easily to the unappreciative gunmer.
Tts table quality seems to vary considerably, some praising 1t as
among the choicest of game, others declaring it unfit for human con-
sumption. Perhaps this difference depends much on the age, food,
and general physical condition of the bird.

I'oon OF AUTLTS

The food habits of the bufflehead have much in common with those
of the two goldeneyes, The major similarities and differences in the
food of the three are chown in table 20 (p. 182).

The feeding habits of this species are neatly described by Neltje
Blanchan (17, p. 724} as follows:

A bufilehead overtakes and eats little fish under water or cqualiy nimble
insects on the surfaee, probes the muddy bottem of the lnke for small shell tish,
nibbles the sea-wrick and other vegetable growth of the salt-wuter inlets,
all the while toughening its flesh by constant exercise and making it rank by a
fishy diet, until none but the Inmgriest of sportsmen care to buy it

Bent (10, p. 28) writes:

The bufflehead obtains #ts food Ly diving, usually feeding in smail com-
panies so that one or mere remain on the surfuce o witeh for approaching
dangers while the others are below | sometimes anly one remazins above, but it
ig only rarely thuat all go below at once; should the seplinel become aiarmmed
it communicntes in some way with the others which come to the surface and
oil swim or fly awny to n sufe distance,

A total of 302 stomachs of adult buffleheads, some accompanied by
well-filled gullets, have been examined in the Biological Survey lab-
oratory. Of these, 282 were sufficiently full to be used In computa-
tions of the food percentages (tables 12 and 26). The birds were ob-
tained in 24 States, the District of Columbia, Alaska, and 4 Canadian
Provinces and were teken in every month of the year except June
and September in numbers ranging from 5 in August to K0 in No-
vember. British Columbiz furnished 46 stomachs: Washington, 38;
Maine, 84; Oregon, 305 Aluska, 24; Wisconsin and Alberta, eaelt 173
New York, 13; and the remaining States and Provinces, smaller
numbers,
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Tarre 12.—RBuflehcad {Charifonelin aibeola): Food, by volume percentages, of
282 odults taken during 10 monthse of the vear

Percont-
Kind of food age of Kind of food
food

ANIMAL FOOR (70.02 percent) . ANIMAL FOOD (79.02 percent}—contd.

Insept ——a
Coddislies {Trichopiern}__
Waler bostmen (Corizidac) __.
Eeetles (Coleopters)
Dragonfiies and dsmsel flies (Odonata).
Maxytlies { Ephemeroplera)
Midges {Chircpomidae)

=
2
-
o

Muoilusks—Continued,
Flood-shells { A unicoli
Perlwinkies { Littorinidac).
Other gaslropods
Tellan shells ( Feilina)
Other pelecypods. ...
Chitons and zodetermined

Fishes {Piscos)

Aliscciinneous mnimal faod,

1

A i
mé‘b‘acc-—-?—-’cug

PLANT FOOD {2008 percent)

Pondweedr {Nujadl
Fondweeds { Fofamogeton)
Nainds {Vujgs
‘Wigeonyrass (Ruppic moritima) and
eeiprass (Zoalera marinag}
M sneous plant food

Isopods___.__

M scellzneous
Mollusk -

Flat-volls { Planecrbis)

Lymngea shells

" -
PR gk e NGO e 2 B e B L B o S

BBURAERATREBRERER

-
-

ANIMAT FOOD—7D.02 PERCENT

Insects (40.68 percent) —Caddisfly larvae with their cases (7.68 .
percent) were important to the bufflehead in each of the 10 months,
averaging 19.60 percent of the food during March and approximatelg
15 percent during May. The remains of 110 individuals were note

in a single stomach.

Water boatmen (631 percent), second in importance as an insect
food, ranked first during the summer months when ihe birds were
nesting. Dixon (25, p. 48) found that an adult female collected by
him at Eagle Lake, Lassen County, Calif,, in June had made 43
percex;]t of its meal on water boatmen and 43 percent on damsel fiy
nymphs.

yVal.jricms beetles and their larvae (6.14 percent}, particularly preda-
ceous diving varieties (Dytiscidae), supplied nearly 41 percent of
the food of the 11 July birds but were rather unimportant during
most of the winter. In the stomachs of five buffleheads taken in
Pennsylvania, Warren (97, p. 45) found only coleopterous insects
and small shells,

Other insect foods may be segregated in the following proups and
percentages: Odonata nymphs, 5.29, mostly dragenflies but including
also some damsel flies; nymphs of Mayflies, 3.85; larvae of midges,
2.42; larvae of Syrphus flies, 2.11, obtained only during March, when
they amounted to more than a fifth of the month’s food; other two-
winged fly larvae, 1.24; and many miscellaneous insects, 5.64, mostly
larvae, including especially stone flies and lacewings. Almost the
entire meal of several birds was made on a single species of insect,
more than 1,200 midge larvae in one instance ancgl 22 li{ayﬁy nymphs
and 150 larvae of salt flies in others. Aughey {3, p. 60) found that
a buffichead taken in Lancaster County, Nebr., had fed on grass-
loppers,

?Ifustaceam {1674 percent).—These consisted primarily of soft-
bodied creatures and were taken freely during both winter and sum-
mer. Listed in percentages in the order of relative importance, they
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are as follows: Amphipods, 4.94; shrimps, 3.34; crabs, 2.47, largely
mud crabs (Hemigrapsus oregonensis of the west coast and Neo-
anope texang-sayi ot the east coast); isopods, 1.62; and miscel-
aneous, 4.37, mclunding particularly crawfishes, barnacles, mysids,
and cumaceans, along with undetermined soft-bodied debris. Crabs
were much less important to the bufllehead than to the American
goldeneye, although an occasional old bird fed on them extensively.
The remains of 25 west coast mud crabs were found in a single
stomach. Crawfishes, although apparently readily consumed, did
not seem to be sought out so eagerly as by the goldeneyes. Each of
two birds had consumed more than 1.000 ephippia of water fleas
(Daphnia).

Mollusks (15.68 percent).—These consisted largely of univalves

gastropods), in contrast to the fact that bivalves (pelecypods) are

the principal molluscan food of most sea ducks. Perhaps because
of its smaller size the bufllehead chooses the smaller univalves in
preference to the bivalves, many of which are much larger.

The gastroped food (10.12 percent) consisted of the following, ex-
pressed in percentages of the food: Flat-coils (Planordis), 2.28;
species of Lymnaea, 2.17, which made up almost 14 percent of the
food of 40 birds in January and 7.20 percent of that of 10 in March,
1 bird having taken 20 shells; flood-shells (principally Amnicols
and Fluminicola}, 1.20; periwinkles, 1.18; and other forms, 3.31, the
most important of which were dove-shells {Mitrella lunata), river-
shells  (Goniobasis), Bittium shells, and moon shells (Polinices)
Individnal birds had often gorged on these shells. One bird had
consumed 59 Bitium dlternatum; one, 51 Plunorbis; and one, 44
(roniobasis virginica shells,

Tellen shells (Zellina) (1.41 percent), the bivalves taken most
extensively, supplied 14.15 percent of the food of the 35 December
birds. The principal other pelecypod food (8.39 percent) included
Mytilidae, sphere-shells (Spkaerium), Macoma shells, rock clams
(Protothaca staminea), and common fresh-water clams. Unlike most
other seafowl, the bufliehead fed but sparingly upon the blue mussel
(0.48 percent), which during January formed 2.55 and in February
1.26 percent of the food. One bird had made most of its meal on
20 of these shells. A few horse mussels (Modislaria) (0.05 percent)
were identified.

Fishes (3.78 percent) —As a rule, the buffichead does not feed ex-
tensively upon fishes and so cannot normally he considered their
serious enemy. Oceasionally, however, most of a meal is drawn
from this source. Usually only sculpins, sticklebacks, gobies, and
other noncommercial varieties are tuken, although an occasional
voung sport fish may be consumed and also, under favorable con-
ditions, fish spawn may at times be fed upon to a considerable extent.
In this study it was found that fishes had been taken by 14.50 percent
of the birds but that only two birds had fed on valuable species. and
that sparingly—one having taken a small eel and the other a small
sunfish. According to Trautman (89), a bird taken in Ohin had
made o part of its meal on pizzard shad (Doresoma ceped-
ianum), and Knight (46, p. 103) writes that in inland regions in
Maine the bufflehead feeds on “chubs, shiners, small trout fry, and
other small fish.”
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Miscellaneous animal food (2.14 percent).—This consisted of
annelid worms, including earthworms and marine worms; sea
urchins; starfish; brittle stars; water mites; spiders; harvestmen;
myriapods; hydroids; bryozoans; foraminifera; and sponges. The
remains of 1168 Nereidae were found in a single buffiehead stomach.

PLANT FOOD—20.38 PERCENT

Pondweeds (7.47 percent) —Species of Potamogeton (447 percent)
supplied the principal source of vegetable food for the bufflehead, as
they did for both the goldeneyes; and many meals were made almost
exc{usively on them. Seeds, tubers, underground rootstalks, or green
vegetative growth of several species entered into the bill of fare each
month, in quantities ranging from 0.60 percent in March to 9.56
percent in October. No fewer than 210 seeds each of sago pond-
weed (£. pectinatus) and claspingleaf pondweed, or redhead-grass
{P. perfoliatus), were found in single stomachs; and 832 seeds of P.
filiformis, in another.

Nalads (Najas flexilis and others) (1.57 percent) ranked second in
importance as a plan{ food. More than 600 seeds were taken by 1
bird at a single meal and only slightly smaller numbers by several
others, The evidence indicates that wherever the plant was abundant
1t was freely taken. Wigeongrass (1.32 percent) was the only other
plant species contributing more than 1 percent of the total intalke.
Some eelgrass {0.11 percent) was taken,

Miscellaneous plant food (13.51 percent)—Although the seeds or
vegetative parts of a number of other plants were taken, the prin-
cipal misce’laneous ones were wildeelery (Vallisneria spiralis) ; bul-
rushes (Seirpus); smartweeds (Polygonum); watermilfoil (Myrio-
phyllum}; burreed (Sparganium); muskgrasses and other algae;
wildrice (Zizanic aquatica); waterplantain (dlisma plantago-
aquatica); coontail = (Ceratophyllum demersum); watershield
{Brasenia schreberi); miscellanecus sedges including Clarem, spike-
rush (Eleocharis), and cyperus (Cyperus) ; marestail (Hippuris vul-
garis) ; miscellaneous grasses; and spatterdock (Nymphaea). Bait
was taken sparingly. All of the above plants were consumed in
quantity by individueal birds, and some were of considerable impor-
tance for 1 or more months. More than 8,500 obgonia, along with
plant fiber, of muskgrass were noted in one stomach, and pearly 430
common three-square (Scirpus americanus) and 130 watermilfoil
seeds in another. It shows that the bufflehead is adaptable so far
as food is concerned and can subsist on whatever is available. Some
of the plants were very important In certain sections but have a re-
stricted distribution. For example, wildcelery, which is 2 most
important duck food, is indigenous to the eastern part of the country
and is therefore not available to western or far northern birds, so
that although it supplied 5 percent of the food during March it did
not occur even as a trace in the bill of fare during the summer
months,

Foop oF JUVENILES

Only three juvenile buffleheads, all downy young collected late in
June near Red Deer, Alberta, Canada, were available, All had fed
almost exclusively on insects. Their food is summarized in per-
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centages as follows: Dragonflies and damsel flies (E'nallagme and
others). 58.66; adults and larvae of beetles, mostly predaceous diving
beetles {Dytiscidae), 24.66; larvae and cases of caddisflies, 12.67; mis-
cellaneous and undetermined insects, 2.34; and miscelianeous and un-
determined plant material, including seeds of a species of Potentilla,
1.67.

TFour downy young collected in June at Eagle Lake, Lassen County,
Calif., by Dixon {25, p. 48, 30, p. 179} had also subsisted primarily
upen insects, chiefly water boatmen and damsel fly nymphs, each of
which contributed 48.75 percent of the total food. DBack swimmers
and annelid worms each supplied 1.25 percent. The remaining 10
percent was sand.

CLANGULA, HISTRIONICUS, AND CAMPTORHYNCEUS

OLD SQUAW (Clangula hyemalia)}
(1'l, 4, facing p. 64)

Because it is so lively, showy, and clamorous, the old squaw is
familiar to every fisherman, shore shooter, and naturalist who fre-
quents the waters of any northern coast. It is known by more than
a score of local names, most of which are descriptive of appearanca
or habit. Among them may be noted longtail, pintail or sea-pintaii,
fish duck, cockertail, swallowtail, noisy duck, South-southerly, coween,
old-granny, and old wife. The last two names, as well as the term
“old, squaw,” were probably given because the bird is so loquacious.
Drifting ice floes, noisy seas, and arctic winds seem to afford a con-
genial habitat for this hardy and handsome duck. Attractive dress
and posture, characteristic social nature, and distinctive and almost
incessant yet pleasing babble give it a truly striking personality that
immeasurably enlivens an otherwise dreary coast. In appearance,
structure, sequence of molts, habits, and curious veice, it stands in a
class by itself and consequently forms & monotypic genus. Althongh
the bird is too restless to remain leng in one place, it is unsuspecting
and easily captured by those who know its ways und use decoys.

During the nesting season the old squaw is one of the most north-
erly breeders and is circumpolar in distribution. In winter it com-
monly extends southward to the Great Lakes, northern California,
and southern North Carolina. The birds gather in good-sized flocks
and in spring are said to be particularly playful. When going from
one feeding ground to another they fly swiftly some 10 to 20 fect
above the water and if a shot is fired inte the flock often all the birds
will pitch headlong into the water, generally rising again immedi-
ately. When feeding, they frequently string out in a line und dive
successively one after another or with little regard to flock activity.
Although gregarious, they are very independent of other waterfowl
and even on the feeding ground where other sea ducks are obtaining
a meal they tend to keep somewhat aloof.

The bird is a powerful diver, using to some extent both wings and
legs in its under-water movements. Phillips (81, v. 3. pp. 357-358)
states that it normally feeds in 12 to 25 feet of water but at times goes
much deeper. He records o maximum tune under water of 90 seconds,
hut W. J. Breckenridge, as quoted by Roberts (8}, p. 273), gives 80
seconds. While performing some baiting cxperiments in Chesapeake
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Bay, the writer observed these birds feeding on wheat in water 15 to
22 feet deep. Grain was taken from the gullets of the birds after
diving. DBarrows (9, p. 103} writes that one fisherman told of seeing
the bird caught repeatedly in gill nets 2t a depth of 30 fathoms {180
feet). Numerous other reports give only slightly less extreme depths.
Forbush (22, p. 142} quotes W. D. Hoare, former governor of Wis-
consin, to the effect that lake fishermen there take the birds in nets set
at a depth of 50 to 100 feet. TEaton (28, p. 211} states that in the
Great Lakes this bird is frequently taken 1n gill nets at a depth of
15 and sometimes 27 fathoms. Mackay (60, pp. 934-~335) writes that
in 1888, when one could stand on the highlands of Nantucket and see
only ice on the sea as far as the horizon, old squaws were reduced to
skin and bones and some apparently starved to death, indicating that
they were unable to obtrin sufficient acceptable food by diving in deep
sea water outside the ice. A letter dated April 28, 1985, in the files
of the Biological Survey, from Regional Director Daniel H. Janzen,
after he had made an investigation 1n the Great Lakes region relative
to losses of ducks canght in gill nets, states that great losses to ducks,
particularly old squaws, occur from their being caught in gill nets
placed for fish at surprising depths. He quotes one commercial fish-
erman to the effect that more than 500 pounds of “fish ducks”—mostly
if not entirely old squaws—were taken in Lake Michigan in one haul
of his 8,400-foot gill net placed in water 80 to 150 feet deep. He states
that one Frankfort, Mich., firm, which has between 5 and 6 miles of
nets, which are usually set between 90 and 180 feet, was reported to
have taken more than 1,500 of these birds at one haul in December
1934, in nets that the operators maintain were at such depths. Nu-
merous other reports indicate that these birds can reach at least the
T5-foot level under water. It does seern evident that unusual depths
are reached.

Although such diving depths are almost incredible, the above re-
ports are still more startling in their revelation of the appalling de-
struction of bird life by fish nets. The old squaw has been receding
in numbers for many years, and were it not for its extended distribu-
tion, especially during the breeding season, it probably would be ex-
tinet, along with the dodo and the great auk. Its down is said to be
almost as valuable as that of the eider, and facts indicate that the
species has suffered much at the hands of feather hunters. eggers,
fishermen, and gunners. Even though their flesh is neither very
palatable nor nutritious, thousands of old squaws have been shot
because they challenge the marksmunship of the most expert gunner.

Fool oF ANULTS

Many notes on food preferences of this species are extant, yet most
of these are a bit contrary to the results obtained in this study. In
its general food tendencies the old squaw, or Jongtail, shows a closer
affinity to Steller’s eider and the harlequin duck than to any of
the other divers. Crustacean material serves as the chief article of
food for all three species. The gizzards of birds that feed on soft-
hodied crustaceans are wsually smaller and thinner than those of
birds that feed primarily on sueh hard material as mollnsks., 1t
seems probable also that digestion of the soft-bodied material is more
rapid. Consequently these Dirds seem to feed oftener than many
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other species. It was noted that a stomach that contained only soft-
bodied material, such as amphipods or related crustaceans, was
usually thin and weak, whereas the stomach of a bird of the same
species that had fed extensively on large, hard mussels was usually
much more museunlar, It seems that repeated use or disuse modifies
materially the thickness and strength of the muscle in the stomach
wall.

Fragmentary and scattered accounts by European ornithologists
give evidence that the old squaw in Europe subsists on food simlar
to that taken by the bird in this country. Some of the same genera of
mollusks and crustaceans are reported to be taken by the bird on both
continents.

In this study there was an average of slightly fewer than 6.5 species
of food a stomach. Gravel averaged 33.24 percent of the stomach
volume—a larger percentage than that found for birds that feed
more extensively on hard-shelled farms, such as mollusks. Feathers
from the body were of frequent occurrence, occasionally forming a
considerable part of the stomach contents.

Laboratory examinations of 227 stomachs of adult old squaws were
made. The birds were obtained in each month of the year except
September from 13 States, Alaska, and 8 Canadian Provinces. as
follows: Alaska, 56: Maine, 36; Manitoba, 31; New York, 24; Massa-
chusetts. 14; Tllinois, 13; Dritish Columbia, 1G5 and each of the re-
maining States and Provinces, smaller numbers. Only 190 stomachs
were sufficiently full to be used in computations of food percentages
(tables 13 and 26).
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ANTMAL FuOD—=7.02 PERCENT

Crustaceans (48.23 percent).—Amphipods (18.06 percent), consist-
ing of Gammarus (2.90 percent), Cuprelia (142 percent), and other
genera {13.74 percent), were the most important crustacean food of
the old squaws, one of which had eaten approximately 1,000 of these
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creatures, Crabs (9.25 percent) ranked second, and as many as 18
were taken at a single meal. Mud crabs (Neopanope texana-sayi,
3.33 percent, and Hexapanopeus angustifrons, 2.37 percent) were fed
upon most commonly, although many others (3.55 percent) were
consumed, including cancer, or vock crabs (Cuncer), hermit crabs
(Pagurus), blue crabs (Callinectes sepidus), spider crabs (Oxy-
rhyncha), sand crabs (Emerita), and undetermined species. Shrimp
food (417 percent) consisted of species of Crago (L53 ercent )
and other forms (2.64 percent), which included undetermined species.
Crawfishes (Cambarus) (2.88 pevcent) were very valuable from De-
cember through April, supplying nearly o fifth of the food during
February, Mysids (3.22 percent) were important, as various TAy-
sanoessa (1.57 percent) and miscellaneous (1.63 percent) species were
taken. One bird that had its gizzard and gullet gorged contained
about 2,000 mysids. Other crustaceans that furnished more than 1
percent of the food were a northern fairy shrimp (Zepidurus gla-
cialis) (1.25 percent) and isopods (1.15 percent). Miscellaneous crus-
taceans (8.25 percent) included barnacles, cumaceans, daphnids,
copepoeds, and undetermined soft-bodied forms., Birds from the far
north had fed extensively and often exclusively upon soft-bodied
crustacean material. One July bird from Churchill, Manitoba, had
made three-fourths of its meal on water fleas and their egg cases,
and from 300 to 500 ephippia were found in several other stamachs,

Mollusks (15.70 percent)—Most writers, because of insufficient
Jaboratory stomach examinations, have overemphasized the impor-
tance of mollusks in the diet of the old squaw. In this study only
15.70 percent of the food was found drawn from this source. Be-
cause these harder and more resistant shells are much slower of
trituration and digestion than the soft-bodied crustaceans, it is evi-
dent that the relative intake must be somewhat less than the fgure
here given.

As 15 commeon for many sea birds, the blue mussel (M ytilus edulis)
(2.77 percent) and other Mytilidae (0.06 percent) supplied the prin-
cipal source of shell food for the old squaw. No fewer than 57 small
blue mussels were taken at a single meal. Many other bivalves (6.55
percent), including undetermined forms, were taken. The principal
clam shells noted were Astarfe; rock cockle {Cardium), one bird
having taken 60 young ones; Mactra; Sexicava; rock clam (Pro-
tothuca) ; Veneridae, including gem {G'cmma), one bird having con-
sumed 46; Tellina; Macoma; and razor clam (Sifigua). As to the
commercial shelifishes, one bird had taken a scallop (Pecten) and
another a small quahog {Venus mercenaria).

Of the gastropods, the Littorinidae (1.30 percent), consisting of the
chink-shell (Zacune) (1.24 percent} and periwinkles (ZLittorina)
(0.06 percent), were the only group to contribute as much as 1 per-
cent of the food of the old squaw. One bird had consumed 28
Lacuna vincta shells.  Of the host of other gastropods (4,02 percent),
which included undetermined species, the following supplied the bulk
lLut were by no means the only ones taken: Dog whelks (Vassarius) ;
dnachis; Polinices triseriata; dove-shells (Mitrella), 217 M. lunate
shells having been found in 1 stomach; river-shells (Goniobasis) ;
Cerithiopsisy Bittium, Alvanie; slipper-shells (Crepidula); moon
shells (Vatica and Polinices) ; Turbonilla: Margarites; Lora; Tathe-
shells {Acteocina canaliculata), 36 having been taken by 1 bird; and
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Iimpets (demaca). Many of these shells were of major importance
for several meals; and a few of them, for an entire month. For
example, small Bittivm shells (040 percent} furnished 2.50 percent
of the focd of 16 November birds and 1 percent of that of 21 Janu-
ary birds. Likewise, the river-shell supplied 3.19 percent of the
Jununry and 1.92 percent of the February food.

Chitons (0.01 percent) and undetermined mollusks {(0.99 percent)
made up the remaining molluscan food.

Insects (10.77 percent) ~—Largely a warm weather food, insects
averaged 18.65 percent of the diet of the old squaw during summer
and only 3.50 percent for the remainder of the year. Although
many species were consumed, the larvae of two orders, Trichopters
(caddisilies) (6.63 percent} and Diptera (two-winged flies) ¢38.16
percent), made up the bull, Trichopterans were ealen in each of
the 11 months except April. but mostly during the 5 warmer months,
when they formed 12.98 percent of the food—in August constituting
more than a fourth {27.14 percent) of the entire food of 7 birds;
during the cooler 5 months they averaged only 1.34 percent. Dip-
terans counsisted largely of Iarvae of midges (2.15 percent) and short-
beaked mosquitoes {("'oretira) (1.01 percent), neither of which group
formed as much as 1 percent of the winter food, although they made
up 3.66 and 2.2 percent, respectively, of the summer diet. Miscel-
laneous insect material (0.98 percent) consisted largely of damsel
fly larvae and a lesser number of beetles and water bugs, Pirnie
{82, p. 712} found 450 midge larvae in the stomach of an old squaw
collected in March on the Huron River, Ann Arbor, Mich.

Fishes {971 percent)—Although slightly less than a tenth of the
food of the old squaw consisted of fishes, the relative rating of this
groun of aquatic forms is decidedly less than most popular accounts
would indicate. From the evidence at hand it \\'0111{{ seem that avail-
ability within size range is the principal factor governing the selec-
tion of fishes. Small forms of little or no commercizl value are
generally taken, although & species highly prized for sport or human
food is just as readily acceptable,

Most fishes of the family Pleuronectidae are considered rather
valuable, and fatfishes (2.30 percent). which are members of this
family. constituted the principal food of three birds taken at Comox.,
British Columbia. during July. These birds had the remains of 5,
17, and 10 individuals in their stomachs, representing 94, 92, and &9
percent of the meal. respectively.

Fishes of the family g]upoiclz\e. of which the herring is a member.
are of moderate worth. This group of fishes or their eges (182
percent) entered prominently into the diet of the bird during March,
when they contributed about one-fifth of the food. Four Alaskan
birds had made most of their meal on herring egas: one that had
gorged itself to the Hmit eontained 11,000 in s cullet and stomach
and two others each contained many more than 7000, Two birds
collected by Munre and Clemens 177, p. 37} had fed primarily on
herring ova, and the volume of one of the ttomachs fgilud a 25 co
receptacle.

Sculpins {(LO+ percent). which during Qetober formed 7 percent
of the food, and minnows {0.%8 percent). which in March made up
4.16 percent of the famd. were tuken by more birds than any other
group of fishes. DMMiscellaneous fish food (3.67 percent) included
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tomeod (Mierogadus proximus), killifish AFund-u-qus), gobies (in-
cluding Gobiosome bosei), sand launce 5 mmodytes americanus),
sticklebacks (including Gasterosteus aculeatus and Apelies guad-
racus ), suckers {Catostomidae), cunners (Tautogolabrus adspersus),
and indeterminable species.

Warren (91, p. 40) states that the stomachs of 5 old squaws col-
lected near Hrrrisburg, Pa., contained fishes, mussels, beetles, and
sand; Loring (51, p. §6) reports finding 52 small pike in the stomach
of an old squaw taken near Oswego, N. Y.; and Bent (10, p. 43)

votes Edwin D. Hull ag stating that in winter in Jackson Park
%llicago, the silvery minnows (zﬁom'opis atherinoides)—
scem to be alrnost, if not cntirely, the sole source of food for the old squaw
in this loeality. The stomuch of an adult female found floating in n lagoon
April 1, 1912, confained approximately 140 [?] of these minnows, all entire [?],
besides many fragments of the sume fish, but no other food. The fish averaged
about 2 inches in fength.

Aiscellaneous animal food (352 percent) —The most important
of the miscellaneous animal forms were polychaete worms (1.22 per-
cent), largely amphictenids, with thetr tubular caddisfiylike sand
cases, on which seven August birds had made 12.13 percent, of their
meal, Ascidians, or sea squirts (0.68 percent), supplied 6.57 percent
of the food of 14 October birds, 1 of which had made most of a meal
on them. The remaining 1.62 percent included sea urchins, sand
dollars, starfish, bryozoans, hydroids, coral, undetermined coelen-
terates, and two species of foraminiferans. Some of these were of
frequent occurrence, yet in only a few instances did any of them
form even the major purt of a meal.

PLANT FROD-—12.07 PERCENT

Vegetable material scemed to be acceptable at any time of the
year, with 647 percent in December the minimum and 19.83 in May
the maximum. Only 1 of the 190 meals was drawn exclusively from
the vegetable kingdom, and more than a third of the birds had taken
no more than a trace of plant material for their last meal. Many
plant species were consumed, yet drift material seemed to be most
commonly taken, probably in part accidentally or incidentally to the
process of capturing water fleas or other forms of animal life that
frequently live in the meshes of submerged plants or in drifting
plant debris.

Grasses (3.56 percent)—Barley (Hordeum vulgare) (143 per-
cent), undoubtedly taken as artificial feed or bait, was found in sev-
eral stomachs. One_bird, taken early in April near the Chicago
lake front, had made 76 percent of its meal on it, and another,
obtained from the same Iocality in February, 40 percent. Other
grains (1.03 percent) noted were wheat and corn, both taken as bai’
in limited quantity, and oats, The guilet of a bird killed on Chesa-
peake Bay, Md., contained 35 wheat kernels, and a bird taken in
October in Michigan had gorged itself on wheat and oats. Although
these stomachs containing bait were probably exceptions, it is signifi-
cant that the bait apggregated 246 percent of the entire stomach
material. Vegetative parts of wild grasses (1.10 percent) were often
consumed in quantity while the birds were on the nesting grounds.
Seven Jlkugust birds had made 1143 percent of their meal on this
material.
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Pondweeds (1.51 percent).—Almost 1 bird in 10 had fed on some
species of Potamogeton (0.19 %:1-cent), and as many as 45 seeds were
found in a single stomach. Eelgrass (Zostera marina) (0.61 per-
cent) was taken by a great many birds, yet only during January
and February did it average more than 1 percent of the moenthly
food. Wigeongrass (Ruppia merittima) and horned pondweed
(Zannichellia palustris) were important for a few meals. Nuttall
(75, p. 404) speaks of old squaws feeding on eelgrass and other
marine plants.

Miscellaneous plant food (7 percent).—This included a great
variety of identified plants, as well as wood pulp and undetermined
vegetable material {165 percent). One unusual bird, taken mear
Norwatk, Conn., in October, had made more than a third of its meal
on northern fox grape (Vitis labrusca), about a third on chokeberry
{Adronia), and a tenth on poison-ivy (Temicodendron radicans). The
following planis were guite important for a limited number of
meals: Algae of several species, various sedges, duclweed (Lemna),
crowberry (Empetrum nigrum), and bramble (Rubus).

Murdoch (77, ». 718) found old squaws in Alaska during the nest-
ing season feeding almost exclusively upon undetermined plant ma-
terial. As further evidence that they will accept forage, Mackay
(60, p. 335) states that in the severe winter o 1888 he found them
coing to the uplands en Nantucket in flocks to feed in the dried fine
toperass (Adnthoranthum odovatum). Yorke (97, p. 72) says that
old squaws feed on teal moss (Limnobium), large blue flag (/ris ver-
sicotor). duckweed (Lemnaceae), waterplantain {Alismaceae), pond-
weed (Najadaceae), mud aquatic plants (Selaginelluceae), water
herbs (Lentibulariaceae), plekerel weed (Pontederincese), moss
plants (Mayacaceae}, and moss feal moss (Salvigiaceae),

Faab oF JUVENILES

Most writers who have mentioned the food of the juvenile old
squaws state that they subsist largely on insects; but the facts deter-
mined in the present study do not support this belief, as three-
fourths of the food was supplied by small soft-bodied crustaceans and
only 1.29 percent by insects. The stomachs of 36 July-taken juveniles
were available for analysis and computation of food percentages
(table 14). Of these, 22, all downy young, were from Churchili,
Manitoba, 3 from James Bay, Canada, and 11 from Alaska.

TarRLE 14.—00d zquaw (Clanguln hyemalis): Food, by velume percentages, of
36 Jureniles taken during July

! Percent-

1
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ANIMAL FOOD—TT.19 PERCENT

The erustacean food (75.62 percent) of the juvenile old squaws was
made up of the following ﬁ-roups and percentages: EBranchinecta
poludosa, 11.73, and other phyllopods, 21.22; water fleas, ineluding
Daphnig, 1.75, more than 400 ephippia having been found in 2 single
stomach ; mysids, 2.23; amphipods, 1.87; and other soft-bodied crus-
taceans, including undetermined forms, 30,82. Specific identification
was often difficult because of rapid digestion,

The quantity of insect material taken (1.29 percent) was surpris-
ingly small. Beetles were the most impertant and included predace-
ous diving beetles (Dytiscidae), ground beetles (Carabidae, includ-
ing Hydroporus niger), whirligigs (Gyrinidae), blister beetles
(ﬁeloidae, Including Lytta}, and water scavengers (Hydrophilidae).
Caddisfly larvae, two-winged flies, and undefermined insects were
#lso present.

Miscellaneous animal food (0.48 percent) included mollusks, hy-
droxds, water mites, and undetermined animal debris. It is interest-
ing to note the unusnally small quantity of molluscan food. Although
9 of the juveniles had taken if, in only one instance did it furnish
as much as 5 percent of the meal.

PLAKT FOOL—22,61 PERCENT

Vegetable material seems to have been gathered without diserimi-
nation by the juvenile old squaws, for many species entered into the
bill of fare, although only two made up as much as 1 percent—mares-
tail (Hippuris vulgaris) (3.583 percent), which was taken in greatest
quantity, 45, 37, 36, and 33 seeds, along with some plant fiber, having
been taken by 4 birds, respectively, and crowberry (Empetrum
nigrum) {1.06 Eercent). The miscellaneous species (18.02 percent),
seeds or plant fiber of which were taken, are named in the order of
their importance as follows: Drift, wood pulp, and undetermined
debris; moss plant fiber; pondweeds (Potamogeion); bramble
(Fubus) ; sedge (Carex) ; filamentous algae; spikerush (Eleocharis) ;
grasses; sedges; Labrador-tea (Ledum deoumbens); conifer needles;
birch {ruit (Betwle); cinquefoil (Potentilla): water buttercup
{(Ranunculus) ; and Alpine bearberry {drctostaphilos alping).

HARLEQUIN DIICK (Histrionieus histrionicas)

{T). 4, facing p. 643

The adult male harlequin duck is attractively and fantastically
decorated with bizarre spots and patches. Perhaps the only Ameri-
can waterfowl to excel it in beauty is the wood duck. Until 1915,
when Brooks (73, p. 393) separated the west-coast form from the
eastern Histrionicus histrionicis Ristriondous and gave it the name
. k. pacificus, the American tarlequins were regarded as being of
one race. The two races are here considered jointly, because their
habits, food, and choice of habitats are nearly identical and because
they can be separated only on the basis of small details of color.

The eastern form is exceedingly rare except perhaps in the far
north, where it is said to breed in northern Labrador, southern
Baffin Island, southern Greenland, and Iceland. In winter it occurs
along the coast south to Maine, with straggling records extending to
New Jersey.
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The western form appears much more abundant, although it is
frequently reported to be approaching extinction. Undoubtedly 1i
has experienced a merked decrease in numbers. Dawson (28, p.
1827} points out that there has been a reduction in the species, yet
he adds: “* * * the impression of Harlequin’s rarity can be
removed only by a visit to the secluded islets of northern archipel-
agoes.” Apparently it is most common along the coast of the Aleutian
Isiands and Alaska. In summer it occurs as far south as Mon-
tana, Wyoming, Colorado, and central California. Breeding pairs
frequent the turbulent, foam-flecked mountain streams or pot-holed

lacial lakes to nest either on the ground or in holes of trees or cliffs.
%“he bird winters mainly along the northwest Pacific coast, where it
is most, commonly seen at the exposed surf-washed beach amid the
tumult of the breakers, It is as much at home walking on the rocks or
sand as in buoyantly riding the crest of the sea, and it is said to
evidence none of the awkwardness in walking that is so characteristic
of most sea ducks,

Although the harlequins are proficient divers they seem to dive
with greater effort than do other Nyrocinae, Tht(aff apparently prefer
to feed in rough water that is broken by rocks and surf and even feed
in shallow streams, where they can walk along the bottom and obtain
food by dipping down and immersing merely the head. Becauss
they feed in shaﬁow water, their dives are of short duration. Alford
{1, p. 108} Tecords the time as being from 18 to 24 seconds,

Bruette (74, p. 339) notes that the harlequin’s food is largely ani-
mal; hence he concludes that its flesh is not very palatable and there-
fore “not eaten at all. It makes use of whatever food offers, insects,
mussels, fish or clams.” It probably serves, however, as an acceptable
article of diet to the natives of the far north.

Foop oF ADULTS

In its habits and food preferences, as well as in its choice of habitat,
the harlequin stands in a class almost by itself. Phillips (81, ». 3,
P- 375) says that like the goldeneyes and eiders it feeds almost ex-
clusively by day, coming in each morning to its favorite ledges and
rocky coves. Palmer (77, p. 379) writes of its coming in regularly
at 7 p. m. to Toost on the rocks of St. Paul Island in the Pribilef

oup.

W?th a few exceptions the foods that appeared in greatest fre-
quency in the gizzards are those commonly found in the harlequin’s
peculisr habitat, which is one that precludes much opportunity for
a great deal of varied plant food. Consequently, during both sum-
mer and winter, the birds subsist principally upon an animal diet
(98.32 percent) made up mainly of crustaceans (57.18 percent)—
crabs, amphipods, and others—and mollusks {24.68 percent), in-
cluding many limpets, or tent shells {4demaea) and chitons, or coat-
of-mall shells {Chiton). The chitons, which appear as the dominant
molluscan food, are comparatively rare as a food for all other ducks.
Most commonly they are found securely attached by suction to rocky
coastal surfaces, from which experienced collectors find great diffi-
culty in detaching them. The harlequin’s ability to dislodge the
sheﬁ’s, which seem almost a part of the rock itself, is a matter of no
small wonder,

102231 °—ng——>0
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That the harlequin is not averse to some vegetable food, however,
is shown by the splendid life-history study of a single pair in the
Yosemite Valley by the Michaels (65, pp. 19-20). They found that
the pair ate pieces of bread thrown into the water or left in a floating
feeding tray and that the female ate macaroni, cooked potatoes, an
raisins also. It may be significant to point out that not once did they
“note t,I’m Harlequins feeding on roots, grasses or other growing vege-
tation.

The number of food species taken by the birds examined for this
study varied greatly but averaged 122 a stomach—a comparatively
large number. The quantity of gravel consumed, 19.04 percent of
the stomach volume, is somewhat smalley than that taken by many
species of waterfowl, Perhaps mollusk shells and hard bits of cara-
pace and claws of crubs served the same purpose In the mechanical
comminution of the food.

Although the data are not so complete as desired, laboratory analy-
ses were made of 70 stomachs of adult harlequins taken during the
7 months January, February, March, June, July, August, and Sep-
tember—a time sufficient to be at least indicative of food tendencies.
Only 63 stomachs were considered full enough to be used in the com-
putation of food percentages {fables 15 and 26). Of these, 36 were
obtained along the coast of Alaska, 21 from the British Columbia
coast, 2 each in Quebec and Wyoming, and 1 each in Alberta and
California. The Quebec birds, taken at Bonaventure Island, are the
only ones from the eastern coast. The content of their stomachs
does not seem to be noticeably different from that of the stomachs
obtained in similar situations along the west coast.

TapLE 15.—Harlequin duck (Histrionieus higirionicusy: Food, by volume per-
contages, of 63 aduils taken during 7 monthy of the year
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Crustaceans (5713 percent)—This large and varied group of
arthropods was the harlequin’s principal sustenance in each of the
seven months, In fact, crustaceans occurred in all but 5 of the 63
stomachs. Decapods (27.56 percent), mostly the smaller crabs of
various species, and soft-bodied crustaceans (23.11 percent) seemed
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to be almost equally acceptable. The birds in the far north took
amphipods, isopods, and other soft-bodied crustaceans in greater
amounts and in greater frequency than the harder shelled forms,
whereas the opposite was true of the more southern coastal birds.

In volume, the west-coast mud crab (Hemigrapsus) was first in
importance (14.41 percent), although it was identified in the stomachs
in but four of the seven months. It averaged 44.T1 percent of the
total food in July, 34 percent in August, 20.62 percent in September,
and 1.5 percent of the daily consumption in January. One specimen
taken from a gizzard measured 26 by 20 by 10 mm. The relative
value of this erab, which unquestionably ranks very high as a staple
food item to the harlequin, probably was accentuated because a dis-
proporticnally large number of the birds were taken near Comonx,
British Columbia, where practically all the birds had subsisted
mainly on these crabs. One heavily gorged gullet and gizzard con-
teined the remains of 60 crabs; two others, of 28 and 22. Whitfield
(95) reports finding the remains of three east coast mud crabs
(Panopeus depressa) in the stomach of a bird taken on Long Island.

Hermit crabs (Pegurus) (7.36 percent) were taken with greater
frequency than the free-swimming mud crabs, but net in such num-
bers because they are usually consumed while enclosed in their ap-
propriated shell houses. They were found in almost a third of tEe
stomachs, in two instances forming more than 85 pereent of the meal,
and were taken during each of the seven months except August.
Their absence in that month undoubtedly merely represents a too
lLimited collection of material. BSingle stomachs contained 26 and
20 of these asymmetrical creatures,

Other crabs were consumed by many of the harlequins. Of these,
species of Dermaturus (2.52 percent) and Petrolisthes (170 percent)
were the most important. During January, Dermaturus was a major
crustacean food, forming nearly 17 percent of the total food. One
stomach contained 21 crabs of this genus, which formed 95 percent
of the meal. A California bird taken in March had its stomach and
gullet gorged with fragments of §7 individuals of Petrolisthes eriom-
erus, which formed 87 percent of the meal. Other decapods (1.57
percent) consisted of many other species of crabs that were taken
by fewer birds or in smaller numbers—the rock crab (Cancer), spider
crab (Ozyrhyncha), and flat-topped crab (Pachycheles pubescens)
being most frequently noted—and shrimp.

Amphipods {13.99 percent} of many species formed a constant and
important animal food and in total bulk were the second most im-
portant group in the harlequin’s foed. In amounts varying from a
trace to 91 percent, they were found in more than two-Rfths of the
stomachs. In September they formed 2875 and in January 26.44
percent of the food.,

Isopods (4.01 percent), a group of soft-bodied erustaceans with
dorsoventrally flattened bodies, were consumed by many of the har-
lequins, They consisted of the large circumpolar Mesidotea (2.09
percent), on which one hird had made 75 percent of its meal, and
other forms (1.92 percent). A collector on St. Paul Island reported
finding 80 of these creatures in the gullet of one bird. Grinnell
{38, p. 191) found harlequing at Chicogof Island, Alaska, feeding
extensively on isopod crustaceans, gathered at high tide from under
stones on the beach,
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Miscellaneous soft-bodied crustaceans (5.11 percent) included
mysids (0.96 percent) and undetermined forms (4.15 percent), which
probably were made up largely of finely comminuted amphipods and
1s0pods but which may have included unrecognizable shrimp debris
as well. These soft-bodied creatures are quickly broken down beyond
recognition in a bird’s stomach. Of 11 well-filled stomachs examined
(included herein) for their report of birds of the Pribilof Islands,
Preble and Mcatee (83, p. &2) found that amphipods formed 51.4
hermit crabs 25.1, and mollusks 19 percent of the total food,

Although sessile barnacles are frequently taken by most sea ducks,
their selection may be considered mostly aceidental, inasmuch as
they are often atfached by byssal or other secretions to what seems
normally to be more desirable food, such as the common blue mussel.
As a food they are comparatively unimportant to most ducks. In
this respect they are an exception to the harlequin, however, as they
averaged 6.46 percent of its food and occurred in each of the seven
months considered. In one stomach they formed 97 percent of the
entire meal.

Mollusks SQ.;LGS percent).—Most field workers who are familiar
with the harlequin make particular mention that it feeds to a con-
siderable extent on shellfish, which they regard as the principal
source of the bird’s food supply. This is prcﬁ)ably traceable to the

]

fact that mollusks are more recognizable when partly broken up
than are many of the crustaceans or the soft-bodied insect larvae.
Mollusks are an important and constant source of food, yet they
rank far below the crustaceans in relative importance to this particu-

lar bird,

As already stated, the jointed, armored mollusks, or coat-of-mail
shells (C'hiton) (8.72 percent), occurred most frequently and con-
stituted a larger percentage of the food than they did for any other
American duck. They were found in about half the stomachs, form-
ing from a mere trace to three-fourths of the meal.

The Littorinidae, the principal gastropods consumed, consisted
of chink-shells (Lacuna) %2.29 percent) and periwinkles {ZLittorina)
(2.13 percent), the former with 15 occurrences and the latter with
28. One or the other of these genera was taken in each of the
7 months, and 237 shells were found in a single stomach. The
top shells (HMargurites) (2.20 percent), although not of frequent
occurrence, appeared in numbers in a few stomachs. Limpets
{Acemaca) (2.06 percent) formed from a trace to nearly 9 percent of
the food of the various months. A large assortment of other uni-
valves {4.34 percent), usually of rather small size, were talken, in-
cluding undetermined forms (2.82 percent). The most commenly
taken identified genera (1.52 percent) included Mitrella, Odostomia,
Buceinum, Natica, Bittium, Nassarius, Trichotropis, and Tonicella.
Phillips (87 2. 3, p. 377) states that the shellfish consumed by this
bird are smalil, althongh he has seen “spiral shells from 15 to 20 mm.
Jong taken from the stomach of one shot in Maine in winter.” Whit-
field (98} reports findings 89 little shells (Astyris lunata) and several
periwinkles as part of a meal in & single stomach,

It is somewhat surprising fo find that bivalves were relatively un-
important in comparison with univalves as food for the harlequin.
Bent (70, p. 55) states: *The common black [blue] mussel (fy¢ilus
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edulis) is one of its main food supplies; these mollusks grow in
immense beds on shallow ledges and are easily obtained.” Similar
remarks ave given by Turner {90, p. 134}, who also says thatin Alaska
these ducks are frequently caught by mussels and held until drowned.
Aldthough the statement that the mussel is an important food item 1s
true for most sea ducks it is not particularly applicable to this species.
The biue mussel (1.51 percent} was of rather frequent occurrence
but usually formed only a trace of the food. The other pelecypods
{1.43 percent) most commonly taken were Macoma, Tellina, and
Saxicava shells.

Insects (10.20 percent).—Numerous writers mention the accepta-
bility of insects as food for the harlequin, Obviously these are con-
sumed primarily during summer and early fall. Perhaps no food
is more indicative of this bird’s distinctive habitat than are some of
the insects occurring in its diet. The fact that more than half of
the insect food was made up of stoneflies (6.47 percent) assuredly
reflects feeding in a swift-flowing stream. Two Wyoming birds,
taken early in August, had made 90 and 91 percent of their entire
meal on the nymphs of these insects. During September water
boatmen (1.48 percent) formed more than one-tenth of the monthly
food and midge larvae (1.27 percent) were only slightly less valu-
able. Miscellaneous insects (0.98 percent) were predominantly
caildisﬂy larvae and cases, but a few beetles and Mayflies also were
taken.

Eehinoderms (2.44 percent) —The sea-loving harlequin consumed
many invertebrates, most of which, however, though tazken in num-
bers hy a few bhirds, are relatively unimportant except in the aggre-
gate, The most important of these forms and one that may be
considered a possible exception to the above statement is the spiny
sea urchin (Strongylocentratus drébuchiensis} (1.54 percent), which
occurred in almost two-fifths of the stomachs, most commonly as only
a trace or a very small percentage yet in a few instances amounting
to more than 15 percent of the meal. During February it formed
4 percent of the food. Starfish (0.79 percent) formed as much as 3.37
percent of the feod for the January birds. In one stomach seven or
eight small individuals were found, making 30 percent of the meal,
Sand dellars (0.11 percent) were particularly important to a few
birds.

Fishes (2.40 percent) —Inasmuch as fish or fish-egg remains
oceurred in appreciable quantity enly in stomachs taken in a single
month—February—when only seven stomachs were available. it
seems probable that a larger and more representative series of birds
would show that the harlequin is not so piscivorous as the facts
lLere recorded would indicate. One February stomach that was less
than one-third full contained mnothing but fish remains. Conse-
quently this item shows g disproportionately large percentage in the
total food consumption, Fishes occurred in 16 of the 63 stomachs and
fish eggs in 2. Sculpins were most frequently taken. Only once was
a desirable fish identified. This was a small salmonid (Salme) that
formed 3 percent of the meal. That the harlequin will take fish and
fish eggs when available is clearly indicated by the frequency of
occurrences, yet the destruction wrought normally is probably not
excessive,




R6 TECHXNICAL BULLETIN 643, T. 8. DEPT. OF AGRICULTURE

An investigation carried on by the Canadian Government (70)
to ascertain the possible relation of ducks and other birds to the de-
creasing herring abundance revealed that several species of diving
ducks were feeding to a slight extent on both the eggs and young
fish. About 9,000 §1erring eggs were found in the digestive tract of
one harlequin—the largest number present in any Dird examined
(70, p. 43)—yet it was concluded (70, p. 45):

At the present time, the amount of destruction of herring Ly ducks does not
appear to be abnormal or excessive gud if there has been a reduction in munbers
of herring it is & relatively recent eondition and attributable primarily to man’s
interference with nuatural conditions.

Miscellaneous amimal food (147 perceni).—The miscellaneous
forms occurring several times in the harlequin’s diet include nereid
wormms, ascidians, bryozoans, sea spiders, and hydroids. In frequency
of occurrence, hydreids appear Important to most of the true sea
ducks, yet in total bulk and probably in nutritional value also, they
are insignificant.

PIANT FOOD—1.G8 PERCEXNT

It appears that acceptable vegetable food is exceedingly rare in
the peculiar habitat of the harlequin, Most of that taken had to be
classed as unidentifiable drift or ground-up debris. Under normal
conditions it seems that seeds or plant substances are usually taken
incidentally if not accidentally in the course of the birds’ search for
animal matter. The birds are frequently seen feeding in the kelp
beds, yet kelp and other seaweeds [{algae) occurred only as a trace
in the food.  One summer bird from Alberta had taken a few seeds
of a pondweed (Potamogeton), Others of the better known duck
foods were not noted. Leaf fragments of a willow (Seliz), undoubt-
edly taken as drift, occurred in one stomach. Munro and Clemens,
(70, p. 38) found ground-up sea lettuce (Ulvw lactuce) forming 20
percent of the food of one bird collected March 31 off the British
Columbia coast, and other writers mention that vegetable foods form
a constant part of the diet.

LABRADOR DUCK {(Camptorhynchus labradorios)

A mere recital of the known facts regarding the Labrador, or sand-
shoal, duck {also vernacularly known as the pied duck and skunk
duck) would be little other than an obitvary, What little is known
about its life history, distribution, food habits, and cause of extine-
tion has already been published and repeatedly quoted by various
writers. Graphic and rather complete accounts are to be found in
Phillips (81, ». 4, pp. 57-63}, Forbush (32, pp, 411-416), Dutcher
(27), and Bent (10, pp. 63-67). It is believed that the species bred
formerly on the coast of the Uingava Peninsula and wintered on the
Atlantic coast from Nova Scotia to New Jersey and possibly to
Chesapeake Bay.

Although positive proof is lacking, the evidence seems to support
the conclusion reached by Coues (21, p. 935) that “the extinction of
the species is eredibly believed to lhave been due to extirpation by
human agency.” It is known that the bird was killed for its feathers
and as food and that its eggs and young were wantonly destroyed,
The last specimen of which %he writer has record is one reported by
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Gregg:_ 8(3?’ } as taken near Elmira, Chemung County, N. Y., December
1878.

Although there is no vecord of detailed laboratory stomach exami-

netion of this bird, some data on its food habits are at hand. Audu-
bon (3, v. 4, pp. eVI-272; 4, pp. 529-330) wrote:
4 bird-stuffer whom I knew at Camden had many fine specimens, all of which
he had proeured by baiting fish-hicoks with the eommon mussel, on a *trot-line”
sunk a few feet bheneath the surface, but on which e never found one alive,
on gceount of the manner in which these Ducks dive and flounder when sceurely
hooked * * % 1Ii procures its food Ly diving amidst the rolling surf over
send or mud bars; nlthough af times it enmes along the shore, and searches
in the manner of the Spoonbill Duck. Its usual fare consists of small ghell-fish,
fry, and various kinds of senp-weeds, along with which it swallows much gand
and gravel.

Wilson and Bonaparte (96, p. 218) inform us that “its principal
food appears to be shellfish, which it procures by diving.” The
stomach of a male “contained small clams, and some glutinous mat-
ter.” Maynard (64, p. 456) observes that in habits this duck resem-
bled other sea ducks, feeding largely upon mollusks which it procured
by diving. Bent (10, p. 64) comments: “Other writers say that it fed
on shellfish which it obtained by diving on the sand shoals, whence
it derived the common name of ‘sand shoal duck’” Dutcher (27, ».
214) reports that 8. F. Cheney, of Grand Munan, New Brunswick,
wrote to him in 1890:

The female Labrador duck T gave to Mr. Herrick was with some Old Squaws
or Lopg-talled Ducks when I shot it, and I think there were no others of the
kind with it. This one bad small shells in its crop. It dove to the bottom with
the Squaws.

As all of the typical sea ducks, particularly those closely related
to the Labrador duck, feed to a considerable extent on the common
edible mussel (Mytilus edwlis), which is so abundant in the original
range of this bird, it seems probable that this and other molluscans,
as well as crustaceans, entered prominently into the bird’s bill of fare.

EIDERS

The eiders do not form a recognized systematic subdivision of ducks,
as they consist of three separate gerera, yet they have much in com-
mon 1in habits, distribution, habitats, antfeconomic importance. All
are large and sturdily built. The males have broad masses of con-
trasting black and white, with paler suffusions of other shades. The
females are rather evenly colored in shades of brown that are mare or
less cross-barred. All spend most of their time in the water and are
expert divers. They fly well yet leave the water with considerable
effort. Their flight is steady and unwavering, usually close to the
water and not unlike that of the scoters. Truly gregarious bixds,
they often assoclate with other sea ducks. On the breeding grounds
most of the species are reported tp nest habitually in colonies.

A. number of writers refer to eiders as being the most regular ducks
In their daily movements. During fall and winter at. Jeast they seem.
to feed entirely by day. At such times they feed on the shoals bat
at night proceed to the open occan over deep water, often many miles
from their accustomed feeding shoals. In summer, of course, they
spend more time on land.
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Although not particularly confiding, these birds are rarely very
wild and are therefore often shot from open rowboats during the
gunning season. On the breeding grounds they are said to show very
little fear of man, even if molested by egg stealers.

The eiders (particularly the Nerth Atlantic ones of the genus
Somateria) are notable as the source of the eider down of commerce,
which is the under, or body, down plucked by the female to line the
nest and cover the eggs. The feathers are gathered both during and
affer nesting, and in some areas, as in Iceland, landowners have a pro-
prietary right in the eiders that nest on their lands., TUnder such con-
ditions strict protection is afforded and every inducement offered to
insure a large nesting population.

There are six races of northern breeding eiders. According to
the American Ornithologists’ Union Check-List (2, pp. 36-57) the

enus Somaterie consists ot four common American forms represent-
ing three species, one of which is divided into two subspecies. These,
with Steller’s and the spectacled eiders, are among the most northern
breeding and wintering waterfow! and are truly characteristic of the
ice-bound and storm-swept coasts where they live, and as a conse-
guence the food of all but Steller’s and the spectacled eiders during
the nesting season is predominantly of marine origin. Eiders are ap-
parently oblivious of inclement weather so long as open water and 3
plentiful food supply of mollusks, crustaceans, and other marine or
littoral invertebrates are available. Evidently natuve has adapted
them to withstund temperatures of —20° to —60° F. better than the
balmy climate of the southern cousts. At any rate, they are among
the hardiest of ducks and migrate little beyond the point where ice
forces them out of their summer haunts, rarely south of Long Island
on the Atlantic coast or sonth of southern Alaskn on the Pacifie, even
during the most severe weather. Concerning their favored habitats
Phillips (87, ». 4, p. 89) graphically writes:

Eiders are more wedded to the sea than any {others] of the duck tribe. Al of
the others, even Scoters, Loug-tnils and Harleguins, resort to far-inland fresh
waters to breed, and ent seross thousands of miles of inland country. Not S0
with the sea-born Eiders, who travel an immense distance around land masses,
such ay Alaska and East Sibeein, in order to reach their Smmpmetr destinations.
It is true here and there they will follow a few miles up o river in order to
reach some inland bay or ixinnd-studded lake, particuwlarly weil adapted for
safe nesting, but such localities are always, so far as I know, within short
gver-water flights of the open sea, perbaps never over 13 or 20 miles,

STELLER'S EIDER {Polysticta steileri)

Steller’s eider, the smallest and least eiderlike of any of the group
bearing that name and a distinetively beautiful bird, is a lover of
cold weather and of the ice-bound, cheerless coasts so numerous in
the arctic region. It is most abundant on the coasts of the Bering
Sea and the adjoining Arvetic Ocean from Taimyr Peninsula and
Point Barrow south to St. Lawrence Island and the Yuken Delta.
It migrates comparatively little in winter, extending southward to
the Aleutian Islands, east to the Kenal Peninsula. and west to the
Commander and Kurile Islands. Perhaps it occurs in greatest con-
centration on the Siberian coasts. Meambers of this species commonly
associate with the Pacific and king eiders. They are often reported
to feed in very compact flocks. In speaking of their daily move-
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ments, Phillips (81, ». 4, p. 68) quotes Lord William Percy as stating
that the birds spent the day—

drifting along a reef of rocks until carried Into deep water by the tide. After
resting for some time, parties of from 20 to 50 would leave the flock at frequent
intervals and fiy up fo their siarting place, and so in half an hour the whole
flock would be over the reef again,

Phillips further states that the bird is warier than any of the other
eiders, yet—

iz one of those fearless species which seem to delight in the roughest, deepest

and rockiest coast-lines, where clear water comes close te the land. It is a
fresh-water breeder, never found in coast-line coloules like the Common Elder.

Foon oF ADULTS

Published information on the food of Steller’s eider is limited.
In referring to the feeding habifs of these divers, Murdoch (71, p.
119) states:

AWhen the open water forms along shore, that is, In the latter part of July
and early part of August, they are fo be found in large flocks along the beach,
collecting in “beds” at a safe distance from the shore, feeding on marine
inveriebrates * * #

Bretherton {72, p. 78) reports that at Kodiak Island in winter their
food is about the same as that of the harlequin and that they obtain
it in deep water and seldom feed near the shore. Phillips (87, ». 4,
P 69) states that he has been told that about the tundra pools in
western Alaska they sometimes feed by tipping up like a mallard,
“but of course this is not the usual method.” Tt is apparent, there-
fore, that the birds feed most commonly by diving and sometimes, it
seems, at a considerable depth.

The stomachs of 79 adult Steller’s eiders were examined. Of these
77 were collected during May, June, and July, and 2 in December
and February. Only 66 stomachs, all taken in Alaska and Siberia
in summer, were full enough to be used in the computation of food
percentages (tables 16 and 26). The number of species of food in
a meal averaged slightly fewer than 10.

As a rule, only American-collected stomachs are used in tabulations
of food percentages. In this instance, however, the 33 Siberian
coastal birds came from localities and situations very similar and
rather close to those from which the Alaskan birds were taken. Fur-
thermore, they were found to have consumed many of the same
species of marine life and the same kinds of foods in peneral as the
Alaskan birds, The Siberian birds were all collected by Lord Wil-
liam Percy during June and July 1914 at St. Lawrence Bay and
Liitke Island. Most of the Alaskan stomachs were taken at Hooper
Bay, Igiak Bay, and Unimak Island, but one was from St. Paul
Island and two were from St. George Island,

The contents of the two winter stomachs may be of interest. The
December bird had made practically 100 percent of its meal on
amphipods but Lad taken a frace of mollusks, algae, and other plant
fiber. The February bird had made 25 percent of its meal on amphi-
pods, 60 percent on two species of univalves (Polinices recluziana
and Melanella), and 15 percent on a bivalve (Cardium cilictum) and
a trace of echinoderm.
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TamLE 16.~—Kteller’s eider (Polysticia steileri): Food, by volume percontuges, of
66 adults taken in May, June, und July

Pereent-
Eind of feod age of Kind of food
food

ANIMAL FOOD (R7.14 Dercent) AXIMAL FooD {5714 percent)—contd.

Crustace, - Fishes (Disces)
Amphipods ) Foraminiferuns
Mlzeell: 1

Mollusks
Pelecypods . PLANT FOOD (12,88 percent)

. Pondweeds (Najadacene)
- 3 Pandweeds {Patamogeton) .___

Midpes (Chironomidae)_ 3 Eelgrnss (Zosiera marina}____
E'uddismes {Trichoptenm) A Crowberry {Empetrum nigrum)
1] 15,

wammnasaan AlBRE . oo e e
Annelid worms (Nereidae) Mfsccllununus plant foed
Sand dollars (Seutellidae)

ANIMAL FOODP—Y45,14 'ERCENT

Considering the fact that so few stomachs were analyzed and that
only the nesting season was represented, a surprisingly large number
of animal species was consumed.

Crustaceans (45.21 percent) —Crustaceans, particularly soft-bodied
species, were first in order of frequency of occurrence as well as in
volume consumed, and there were only a few meals in which these
creatures did not form a part. In its fondness for crustaceans
Steller’s eider has much in common with the old squaw, harlequin,
spectacled eider and, to a lesser extent, other northern sea ducks.
Its distinet preference for soft-bodied forms is evidenced by the
fact that amphipods, isopods, and barnacles formed almost half of all
food consumed, whereas crabs made up less than 1 percent. Fifteen
genern of amphipods (38.62 percent) were recognized. The two
winter birds likewise had fed on these creatures, indicating that they
are eagerly sought not c¢nly in summer but at other times of the

ear as well. Miscellaneous crustaceans (6.59 percent) comprised
1sopods (1.68 percent); crabs of several species (0.68 percent);
barnacles (1.62 percent), which were noted in more than one-fourth
of the stomachs and were %Jrobab]y taken in part accidentally through
being attached to some of the mollusks antfother invertebrates that
were consumed; and undetermined, finely comminuted forms (2.61

ercent),
P M o?ltzsks (19.27 percent).—The molluscan or shellfish consumption
of Steller’s eider was very unevenly divided as to pelecypods (14.70
percent} and gastropods (3.61 percent}. It is not known whether
such a difference could be explained on the basis of preference or
availability. Pelecypods of 12 or more species were ingested in vary-
ing quantities by considerably more than half the birds. The com-
mon blue mussel (Myéilus edulis) (121 percent) was taken by nine
birds; the razor clam (Séligua) (441 percent), by only seven, but in
very large quantities; Tellinidae (2 percent)—Telling and Macoma
and perhaps other species—by six; and the Arctic rock borer (Sawi-
cova aretice) (145 percent), by eight. Other clams taken were the
nut-shell (Nuwcule proxzima), soft-shelled clam (Mye areneria),
Liocyma becki, and Astarte. The gastropods of greatest value were
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olive shells {Olividae}, moon shells (¥atioa), and periwinkles (Lz-
torina). Undetermined mollusks made up the remaining 0.96
percent,

Insects (13.01 percent)—The insect diet reflects clearly the type
of habitat frequented by Steller’s eider during the breeding sesson
and shows clearly the contrast between it and that of the harlequin,
which consumed a comparable percentage (10.20) of insects and
which also occurs commonly in the far north, The harlequin is
unique in feeding primarily on stone fly larvae, which are most com-
mon in fairly swift mountain streams, whereas Steller’s eider did
not show even a trace of these insects in its diet but instead fed most
commoniy on the insects that frequent the quiet fresh-water pools of
the arctic tundra. Midge larvae (8.05 percent) were taken in
quantity by a fifth of the birds and formed more than a fifth of
the food in May; caddisfly Iarvae (2.50 percent} occurred in 18
stomachs; a two-winged fly (Lémnophila) formed 1.32 percent of the
average meal; and other insects that occurred frequently include
shore-flies (Scatella), flies of the genus Spilogna, horseflies
(Chrysops), predacecus diving beetles (Dytiscidae), snd ground
beetles (Carabidae).

Annelid worms (3.83 percent)—These worms, particularly clam-
worms, formed a consistent food item, oceuring in more than a fourth
of the stomachs, and were taken by Steller’s eider both in greater fre-
quency and in greater quantity than by any other waterfowl species.

Sand dollars {276 percent) —Sand dollars likewise are probably
taken in greater volume and frequency by Steller’s eider than by mosk
other waterfowl. They occurred in 15 percent of the gizzards and
formed more than 8 percent of the food during May,

Fishes (2.28 percent).—Fish remains, small, coarse varieties usu-
ally, wers founc{)in 14 of the 66 stomachs. In no instance was a fish
of value to the angler or commercial fisherman recognized.

Foraminifera (108 percent).—Perhaps no article of diet is more
surprising than the one-celled foraminiferans {mostly Elphidium
arcticum) that entered into the meals of approximatef,y 15 percent
of the Steller’s eiders. They were taken fo a slight extent in each
of the 3 months and formed 8.28 percent of the food durin May.

Miscelluneous animal food (020 percent) —Five species o hydroids
and one bryozoan were taken, the former oceurring in nearly 18 per-
cent of the stomachs and in similar frequency as for other sea ducks.

PLANT FOOD—12.8 PERCENRT

Most writers state that Steller’s eider takes very little vegetable
material. This assumption is prohably correct for all seasons except
summer when the bird is nesting at fresh-water aress. At such 2
time and under such circumstances a fair quaniity of vegetable foad
is consumed, in this study averaging 18.81 percént of the food for
May, 14 percent for June, and 6,26 percent for July.

Pondweeds (3.39 percent)—Species of Potumogeton 52.23 per-
cent)—including both seeds and vegetable growth—and celprass
(Zostera marina) (116 percent) both oceurred rather frequently
but usually in relatively small quantities, possibly taken in part inci-
dentally or adventitiously while the birds were gathering the small
crustaceans found within the plant meshes. The quantity taken by
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certain individuals, however, would preclude the possibility of all
the pondweeds having been taken in this manner. )

Crowberry {107 percent).—About one-fourth of the birds had
taken crowberries {(Empetrum nigrum}.

Algue (0.76 percent) —Various kinds of algae ere taken.

Miscellaneous plant food {7.64 percent).—During the nesting sea-
son (May, June, and July) some of the vegetable matertal seemed
o be in the form of drift and perhaps was taken incidentally with
water fleas {amphipods), as these creatures are frequently found in
such debris. Al any rate, more than a third (471 percent) of the
{otal vegetable food was classified either as wood pulp (1.13 percent)
or undetiermined vegetable material (3.58 percent}. Sedges {(a little
less than 1 percent}, mostly seeds and plant fiber of Cuarezx, wers
procured in small quantities by nearly one-fourth of the birds. Ina
lilke manner, mavestail (Zippuris vulgaris) seeds, with z little plant
fiber {0.73 percent), also found in about one-fourth of the stomachs,
were consumed in relatively small quantities. A surprisingly large
assortment of other seeds and vegetative material was taken in small
quantities by a fairly large percentage of the birds but averaged
only slightly in excess of 1 percent of the_ total. These included
cloudberry (Rubus chamaemorus), silverweed (Pofentilla anserina),
rose (Rosa), bedstraw {Galium}, bearberry (Arctostaphylos), dwarf
cornel, or bunchberry {C'ornus canadensis), butterenp {Ranunculus),
salthush {Aériplex). goosefoot (Chenopodium), grass, moss, burreed
(Sparganium), conifer needles, and horsetail (Zyuisetum).

Fooir OF JUVENILES

Teoo few juvenile Steller’s eiders were available to more than sug-
gest food tendencies. If the four stomachs examined are typical, the
food is guite different from what would normally be expected. The
young of wost avian species subsist on animal matter to a much
greater extent than do adults. In this instance the reverse is true,
as 40.25 percent of the juvenile food was obtained from the plant
kingdom as contrasted with 12.86 for the adult.

ANIMAL POOD—3G4.70 PERCENT

Insects, chiefly aquatic species, contributed more than a third (34
percent) of the entire juvenile food. Caddisfly larvae and their cases
were of primary importance {185 percent), and midge larvae
(' hirdnomus) were of only slightly less value {123 percent). The
remaining 3 percent was divided among four species of two-winged
flies and five species of beetles.

Clamworms averaged 20.5 percent of the juvenile feod—a suz-
prisingly Iarge proportion and so far as known the largest taken
by any species of water bird. Sessile barnacles constituted 1.5 per-
cent and soft-bodied c¢rustaceans only 1.25 percent. This marked
contrast fo the adult in the consumption of soft-bodied crustaceans
can probably be explained in part by the difference in habitat of the
juveniles and adults. Fewer crustaceans and more insects are usually
available at the inland fresh-water tundra pools, where the juveniles
oceur, than along the sea coast or in the ocean, where many of the
adults were taken while feeding. DMolinsks, fishes, and sand dollars
averaged 1.25, 1, and 0.25 percent, respectively, of the juvenile food.
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PLANT FOOD—40.23 PERCENT

The following %Iant foods were consumed in the secompanying
percentages: Pondweeds {Polamogeton), 11; fruit of crowberry
{ Empetrum nigrum), 5; algae {including Spirogyra), 2; horsetail
{Equisetum}, 1.5; fescue grass {(Festuca}, 0.5; sedge (Carez), 1;
grass and sedge plant fiber, 4.75; marestail (Hippuris wngm‘a’s({,
1.75; burreed (Spargenium}, buttercap {Renunculus), and clou
berry (Rubus chamaemorus), each 0.25; silverweed {(Poientille
anserina}, 0.3; wood pulp, 8.5; and undetermined plant fiber, 8.

NORTHERN EIDER (Somateria mollisaima borealis)

The northern, American, and Pacific eiders are very similar and
by some writers are all regarded as varieties of the same species
(Somateria mollissima). The northern eider {8, m. borealis) is at
home on the coastal islands of Greenland and castern Arctic islands
south to northern Labrador and Quebec. In the North Atlantie, par-
ticularly in Hudson Bay and Labrador, it may be found intergrading
with the American eider (8. m. dresseri). Westward, it is possible
that it intergrades with the Pacific form (S. #-nigre). In winter
it regularly occurs as far south as Maine and occasionally to Massa-
chusetts. At such times it is commonly associated with the common
east coast form (§. m. dresseri). Nests of the birds are often found
very close to each other. Elliot (29, p. 226) writes:

Twhen incubation has commenced the males retire to the sea and remain in
flocks near the shore, leadiog an idle, eareless kind of a bachelor life, free from
all family duties, and when mouiting time arrives they go farther ont to
sen, and do not return to the femnles and roung untif the antumn * * *  the
young are conducted io the water by the female, * * * and she remains
with her little family until they are full grown and are joined by the males,
later in the year. This Duck does not seem to mind cold, aud has heen known
to endure o temperature of 50° below zero without any inconvenience. Of course
it could remain in such extreme frost only in places where the water was kept
01{;:;, and comparatively free from ice, by the rapidity of the current or tide
T

Foop of ADULIS

Eiders obtain their food almost wholly by diving to moderate
depths, and it appears that almest any kind of marine animal life
of the appropriate size is acceptable and easily digested by the birds’
powerful gizzards. Most of this food seems to be found on or about
the sunken ledges or submerged reefs of the rocky shores, which
support a profusion of marine invertebrates and often a rank growth
of seaweeds. Bent (10, p. 83) states that these birds, like other
members cf this tribe, feed mainly at low tide—
when the food supply i5 oniy n few fathoms below the water surface; they
often dive to depths of & or 8 fathoms and sometimes 10 fathoms, but when
forced by the rising tide to too great exertion in diving, they move off to some
other feeding pround or rest amd play until the tide fivors them again,
Phillips (81 ». 4, p. 91) reports that, like the harleqnin, these birds
freely use their wings in their under-water movements.

Og’ the Iimited number of 11 stomachs available for analysis, which
were collected in August, October, November, and February, 7 well-
filled ones were positively identified as being northern eiders and 4,
from Wolstenholme, Canada, labeled only as S. mollissima, were
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thonght to be, In computing food percentages (tables 17 and 26),
10 stomachs were used.” The data are toc meager to be more than
suggestive of food preferences, but they seem to demonstrate that
the northern eider, Eke the others of the genus Somateria, are pre-
dominantly melinsk feeders.

The eleventh stomach, one of the four from Canada collected with-
out adequate data, had been gorged with many blue and horse mussels
(Mytilidae), limpet shells (Aemaea), top shells (MHaergarites), unde-
termined bivalves, remains of a crab, and a trace of marine algue.

TABLE 1T—Northern cider (Somateria moilizssimae borealis): Food, by volume
perceniages, of 10 adulls taken during 4 monthe of the year

Percent- Percent-
Kird of foed nge af Eind of food uge of
food food
ANIMAL FOOD {09.37 percent)! ANIMAL FOOD (90.37 pereent)—contd.
Molusks o aacmaieeeeooaoos 70,34 || Crustaeeans_ . eiiaeeeae- 14. 32
Blue mussel (Mytiiu edudiz) and other Amphipods. oo el 10. 65
Mytilidae__ ... ......... - 39. 03 MMisgellancous. - e 3.47
533 || Fishes {Pisces) BN
4.17 || Echinoderms: Sea urchin {Strongplocen -
g7 frofus drobackiensis} and starfish {As-
2.70 teraidea) . e iaemmmm o 3.32
8. 67 || Miscallaneous anfmpifood .. ... ... 2,43

1The (.63 percent plunt Dber was probsbly taken sdventitiogsly in gathering soimal foed.

ANIMAL FOOD—09.37 FPERCENT

Mollusks (70.34 percent) —Mollusks formed the principal bulk of
ths animal matter eaten by the northern eider. It appears that any
mollusk of appropriate size occurring in the preferred feeding habi-
tats of the species is acceptable. Bivalves (pelecypods) (57.88 per-
cent), which were much more important than univalves (gastropods),
consisted mostly of Mytilidae (39.65 percent), which seemed to be the
chief sustenance of this duck, as they made up nearly two-fifths of
the total food. Most important of these was the blue mussel {3 yfilus
edulis) (12.78 percent). A northern soft-shelled clam (Mye) (5.33
percent), and Astarte shells (4.17 percent) also provided palatable
provender. Among the other bivalves taken (873 percent}, the Arc-
tic rock horer (Sawicava arctica) was valuable. Gastrepods (11.37
percent) consisted of whelks (Buccinum) (2.70 percent) and other
forms (8.87 percent), the latter including moon shells (Natica), bub-
ble shells {Awulla), and dog whelks {¥assarius). Miscellaneous mol-
lusks (1.08 Iiercent) comprised sqmd (Loligo) (0.42 percent) and
undetermined forms (0.67 percent).

Halkett {41, p. 105), who spent considerable time in the frozen
north, exam.ined 20 gizzards of the northern eider and found in them
the following items: Numerous shells of demaes testudinelis; num-
erous fragments of valves of Tenicella marmorata; a few shells of
Margarita cinerea; egg-capsules, opercula, and shells of undeter-
mined gastropods; numerous valves of C(renella, fragments of valves
of lamgllibranchs; various parts of the shells of a toad crab (Hyuas)
and other crustaceans; fragments of an ophiuran; a few bones of a
very small teleost; bits of algae; and numerouns small stones.
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Kumlien (49, p. 90) writes of the northern eider:

Their £ood in antumn consists almost entirely of mollusks. I have taken shells
from the cesophagus more than 2 inches in length; from a single bird I have
taken out 43 shells, varying from ¥ to 2 inches in length,

Millais (66, ». 8, p. 18), gives the following almost unbelievable

account of a 10-inch razor clam being consumed :
I remember once, in Orkney, running down to a flock of feeding Eilders that for
the moment had vanished benenth the waves. One rose mear the bo-t with
something like a thick stick projecting & or § inches from its mouth, which
it was unable to eclose. I shot the bird, an old female, and found that the
obstruction, when drawn out, was a razor shell (Ensiz siliyuae), 10 inches long
and 3 inches in eirenmference. How any hird, even with the digestion of a
geg-duck, could assimilate =0 tough a morsel with a hard and thick shell
seemfd f I‘.'iﬁl‘\'el; but if is doubtless the case thot they are abie to break them
up .

COrustaceans (14.32 percent) —These were second in impertance in
the northern eider’s food and consisted of amphipods (10.65 percent)
and miscellaneous forms (3.87 percent).

Fishes (8.91 percent)—These comprised a much larger percen-
age than expected and perhaps larger than if more gizzards had
heen available. All the fishes identified were sculpins (Cottidae).
They were taken by 7 of the 11 birds.

FEchinoderms (332 percent) —These consisted of sea wurchins
{Strongylocentrotus drobachiensis) (3.25 percent), taken by two of
the birds, and starfishes (0.07 percent}).

Miseellaneous antmal food (2.45 percent) —Insects, marine worms,
and foraminiferans completed the animal food.

PLANT FOOD—{0.G} PERCENT

Plant fiber wus probably taken by the northern eider incidentally
or accidentally in the gathering of animal foeds. It consisted of
small quantities of several species of algae, grass, sedge, and indeter-
minable plant fiber.

AMERICAN EIDER (Somateria mollissima dresaeri)
(Il 34, facing p. 96)

The American, or common, gider is a large and splendid bird ap-
propriately named “sea cluck,” as it is truly u sea bird. Economi-
cally it is of great value in that it forms the principal source of
American cider down. In the past it has been ruthlessly destroyed
for its plumage. Although not so palatable as many other American
waterfowl and not of exceptional value as a sporting bird. it has
experienced such reckless killing and egging that only a small frac-
tion of the original numbers remain. It is probable that the birds
have escaped extinction because many breed in the far north
beyond the regions frequented commonly by white men and perhaps
also because they are so hardy that they scek more southern shores
only during the most inclement winter weather when storms and cold
almost prohibit gunning. Because of their relative scarcity they
were accorded full protection by Federal regulation in 1918. A
favorable response wag shortly noted. and by 1931 they had shown
a sufficient inc. ase to justify a restricted open season.

Townsend (8, pp. 15-76) has appropriately pointed out that if
the principle of conservation is applied there is no reason why the
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eider should not be made a source of considerable income in the
production of down without any reduction of its natural abundance.
He also quotes various authors to the effect that when given protec-
tion and encouraged, as in Tceland and Scandinavia, the eider becomes
very tame and seems to seek nesting sites close to human habitation.

This species now nests from Labrador to eastern Maine and oc-
curs regulariy in winter southward along the coast to Long Island.
In winter during periods of severe weather it may be found at
favored land points or rocky island shores in tremendous concentra-
tions.

Like all other waterfowl, these eiders have many natural enemies.
They a.e said to be fed upon by sharks and other large predatory
fishes and seals. On the land they must ever be on the alert for
predaceous gulls, ravens, falcons, and Arctic foxes and wolves,

Toop oF ADULTS

The American eider’s food is obtained mainly by diving, usually
from a point just beyond the surf. The birds detach mussels from
the rocks and come to the surface outside the breaker. Forbush
(33, p. 267) reports that he has seen a male eider “taking mussels
off a rock, sometimes at the surface and sometimes by submerging
head and neck, but this must be unusurl.” Lewis (50, p. 3) asserts
that “mussels, sea-cucumbers, star-fish, and similar orpanisms,
which they obtain by diving to the sea-bottom, constitute most of
their food.” Smith ($5) states that although these birds will eat
anything that a domestic duck will eat, they subsist chieﬂzy on shell-
fish, such s mussels. Barrows (9, p. 104) writes that “they feed
mainly, if not entirely, on aquatic animals, such as crabs, barnacles,
clams, mussels, snails and fish * * *” Austin (6, p. 62) records
that their food consists “mainly of mollusks, crustaceans, and echirio-
derms, vegetable foed taking very little place in the diet.”

The evidence in the present study also shows clearly that this
species is predominantly an animal feeder with a noticeable pre-
ponderance of mollusks in its food. Inthe aggregate many species of
piants and animals were conswined, yet the individual ﬁirgs made
most of their meal on one or at least a few specific items. An average
of 5.4 species o meal was taken—a much smaller number than for
most other waterfowl. Gravel was found in considerable quantity,
averaging 14.10 percent of the total stomach content.

The reports of two writers seem to indicate that the European
eider (Somateria m. mollissima) feeds on essentially the same types
of marine foods as does the American form. Florence (31, p. 208)
found periwinkles (Littorina obtusata), claws of a small crab, frag-
ments of acorn shelis (Balanus), and seaweeds (Ulvaceae and Coral-
ling) in a half-full stomach of the European representative and a
few small shells and many fragments of the blue mussel and re-
mains of crabs in a nearly empty stomach. Collinge (16, pp. 223-
224) states that the European eider “has been sceused of damaging
mussel-beds, but there is very little evidence to support such state-
ments.,” In the stomach contents of 24 specimens he found that
moliusks comprised 51.5 percent; crustaceans, 24.5; annelid worms,
6.5; fishes, 5; echinoderms, 4.5; insects, 3.5; and vegetable matter, 4.5.

102231°—59-——17
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For the present study, 117 stomachs of adult American eidars, taken
in the 5 months January, February, July, November, and December,
were gvailable. Of these the 96 that were full enough to be used
in computations of food percenta%es (tables 18 and 26} were col-
lected at widely separated points along the coast from Rhode Island,
Massachusetts, Maine, and Nova Scotia northward to Labrador and
Hudson Bay.

TABLE 18.—American ecider (Somaferia mollisgima dreasseri): Food, by volume
percentages, of 96 adults teken during 5 months of the year

Percant- Parcent-
Eind of food age of Kind of food age of
food toud
ANIMAL FOOD (98,31 petcent)! ANINAL FOOD {§6.31 percent)—continued
Mollusks. ..o ... BL72 || Crustaceans. oo . a.83
Blue murssel { AL it eduiis) and horse 1T S, 5. 61
Alodiclusy.._______________ 86,76 || _ Miscellaneons ... 1.24
Cypringistandicd . o ocoeeeamaeon 2.53 ¢| Echiooderms.... . .______ __________.__ -9
Arctic roek bover (Soricarg arclica). __. 214 Seanrchin é&rmcylocmlrolmdrdba -
Cther pelecypods. oo eee e e 3N enaiz) and other Echinoldes_ . ______ 4 42
Oyster drill ( Urosa{ping cinereus). .. 135 o LT | T .02
Other gastropod R 4.98 || Insects ... 220
Undetermined. . oo ooommm oo caaoos .24 || Miscellzpeous animal food . o oo.... .20

1| Most of the 3.80 percent plapt food conaisted of drift and undetermined materlal, with no identified
species centributing as much as 1 percent of the total,

ANIMAL FOOD—$8.31 PERCENT

Mollusks (81.72 percent).—The American, or common, eider is
unique in its excessive consumption of the common blue mussel (My-
tilus edulis) (66.78 percent). This bivalve enters into the diet of
all species of coastal waterfowl, and no other marine or coastsl ani-
mal species is so important as a food for American waterfowl, yet
with no other bird is it of such great value as with our common
east-coast eider duck, comprising as it does more than two-thirds
of its total food. In fact, ne other duck subsists to such an extent
upon any single food species. Perhaps the only case comparable to
it is the singular consumption of eclgrass (Zostera marina) by the sea
brant (Brantae bernicla) prior to 1931 before the nearly complete
disappearance of this plant along the North American Atlantic coast.
The fact that the blue mussel formed a part of the meal of 78, or
81.2 percent, of the 96 birds, snd the entire meal of 38, or nearly
40 percent, indicates that this food not only is very acceptable but
also contains most of the necessary food elements. It was the prin-
cipal food item in each of the five months, comprising more than half
of the food in each month except February, when it formed 4850
percent. As only six stomachs were collected that month, however, it
is probable that a larger and more representative series would show a
larger percentage. KEven the nine July birds had made this shelifish
56.56 percent of their meal. Some horse mussels (Modiolus) {0.03
percent) were infrequently found,

Althongh mussels of nearly all sizes from tiny young to mature
shells were consumed, it is apparent that shells up to three-fourths
mature size were most frequently taken. Remains of 185 shells—an
incredible number—were found in a single gullet and gizzard (pl. 6,
A}, and another well-filled gullet and gizzard contained larger shells,
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1y 180 Blue miussels (Mgtitas edulis) and the expanded gollet and gizaard of the American cider (Somateria
mollissima dresserty Irom which removed, showing somewhat the progressive mechanieal trituration of

shells, X J5. B, Meal'of an Ameriean eider: 36 whole or nearly whole blue mussels and fragments of

22 others,
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a5W3iM, B55NaM

A, Gizzard of an American cider {Somateria mollissima dresser) showing whole
‘mollusks in eardiac end and an unusnally large pehble in lower left side, B,
Head of female American eider that was strangled or starved to death by
having the valves of a blue mussel {Myéifus ediedis) clamp down on its tongue.
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36 whole mussels, and fragments of 22 others (pl. 6, B). Plate 7, 4,
shows the powerful opened gizzard of yet another bird, in the
cardiac end of which may be seen 19 unbroken shells that had just
been swallowed. The guilet of another bird contained 11 entire mus-
sels ranging from 114 by 8% inches to 1%)g by 34 inches; and the
stomach or gizzard of the same bird, 6 entire mussels from % by 15
inch to 1% ‘T)y 34 inches and remains of 7 more, OQOccasionally the
tongue of a bird is caught between the valves of an open mussel, which
usually results in the bird’s death (pl. 7, B). The mussel tightly
clamps the tongue, causing strangulation or starvation.

Although the period of digestion of these sea birds is not definitely
known, it is conceded to be rapid. Perhaps most of the food in a
well-filled gizzard is digested in 8 or 4 hours. The evidence seems
to indicate that the more food consumed the more rapid the digestion
and the more incomplete the operation of the rdigestive process on the
various individual food items. At the loafing or resting ground near
an abundant food supply it is not uncommon to find the open shells
of small mussels entirely intact in the bird droppings. The writer
has found some measuring three-eighths of an inch in length., All
larger mussel shells are, of course, rather finely broken. All the mol-
lusk-feeding seafowl have strong and powerful gizzards that mechan-
ically and readily break the shells into small pieces upon which the
chemical secretions more quickly operate. It is said that the grinding
of the gizzard can sometimes be heard if the observer places his ear
near the body of a live duck that has recently fed upon these mollusks.

The bivalve Cypring islandica (2.53 percent) and the Arctic rock
borer (Sawicava arctica) {(2.14 percent) were ulso taken in quantity
by the American eider. Other pelecypods (3.74 percent} found in
the stomachs included Astarte castanea. Macoma, scallops (Pecten
irradians) (0.5 percent}, ark shells {dreq), fresh-water clams {Union-
idae), and the quahogs (Venus mercenaria).

Shellfishes of commercial value, mostly scallops, are occasionally
taken but obviously are not sought out in preference to the common
biue mussel that i1s so abundant along the North Atlantic coast. The
Biological Survey has conducted a number of investigations to deter-
mine the relationship of American eiders to the shellfish industries
and has concluded that only under exceptional circumstances do they
cause any noticeable damage. Exzamination of a number of stomachs
of birds eollected over planted scallop beds showed that only occa-
sionally was a shellfish of commercial value taken. The destruction
of blue mussels cannot be considered of economic importance, because,
even though these bivalves are occasionally used for commercial pur-
poses, they are excessively abundant along the New England coast
and tend to crowd out the varieties of shellfishes that have more
commercial value. As evidence that they are considered a pest to
commercial fisheries is the fact that 70 to 80 men were employed under
an emergency project along the northern Massachusetts coast during
periods of 1935 and 1936 to scrape mussels from original clam flats
in an effort to restore the clam fishery.

Gastropods (6.31 percent) of many species were taken. It is per-
haps significant that the most important one was the injurious oyster
drill (Irosalpine cinereus) {1.35 percent), upon which 21 December
birds had fec{)to the extent of 6.48 percent of their meal. One bird
from Nantucket, Mass., had consumed 3% mature individuals of this




100 TECHNICAL BULLETIN 643, U. 8. DEPT. OF AGRICULTURE

destructive shell and another 82, representing 66 and 60 percent, re-
spectively, of the food of the two meals. Of the other univalves
54.96 percent} taken, those of frequent occurrence were slipper-shells
Crepidula forricata), moon shells {Natica), periwinkles (Litto-
rine), dog whelks (Nassarius), whelks (Buccinum), limpets (Ac-
maea), dove-shells (Mitrelly lunata and Anackis avera), and rock
shells (Thais).

Undetermined mollusks formed only a small percentage {0.24) of
the food.

Crustaceans (685 percent) —These ranked next to mollusks in
order of imporiance as food for the American eider. They consisted
mostly of erabs (5.61 percent), the most valuable of which were the
common toad crab {Hyas araneus), rock erabs (Qancer irroraius),
mud crabs (mostly Neopanope fexana-sayi), and hermit crabs (Pa-
gurus). 'Two spiny chitnous toad crabs were taken by a single bird,
forming 83 percent of the mesl. The rock and mud crabs were of
most frequent occurrence. Miscellaneous crustaceans (1.24 percent)
consisted of barnacles, amphipods, isopods, and others. Even though
they did not contribute greatly to the bulk percentage, some were of
frequent occurrence. Whitfield (95) mentlons that the crop of a
bird taken at Montauk Point, Long Island, contained—
the remains of 5 right claws of Caneer irroratus, our common sand erab, * * %,
The last dinner consisted of an individual entire, a small female burdened
with a large quantity of eggs under the fipper, making an object nearly two
inches by cone and three-eighths, and almoest an inch thick, which he must have
taken into his crop at a single gulp, without even disturbing a limb.

Echinoderms (5.34 percent).—As further evidence of the toughness
and strength of the gizzard wall of the eiders, it was found that spin
sea urchins {4.42 percent}, mostly Strongylocentrotus driébachiensis
{2.13 percent), ‘entered frequently into the bill of fare. During
February they were second in importance as food, forming 21.52 per-
cent of the total consumption, Miscellaneous echinoderms (0.92 per-
cent) included brittle stars (Ophiopholis aculeatay (0.78 percent},
consumed only during February, when they constituted 3.68 percent
of the food, and starfish (0.19 percent), which formed 0.75 percent of
the December food.

Insects (2.20 percent) —Inasmuch as only one summer month
(July) was represented, insects perhaps did rot form so large a per-
centage of total food as they would have if adequate collections had
been made throughout the summer. During July they aggregated
11 percent of the total intake. Caddisfly larvae (2.18 percent) com-
prised all but a trace of the bulk of insects consumed and formed
10.89 percent of the food for February, Other insect items noted
were diving beetles {mostly Dytiscidae), water boatmen, dipterous
larvae, and caterpillars.

Miscellaneows animal food {090 percent) —Miscellaneous animal
items were of frequent occurrence hut of slight bulk. Those most
commonly taken were several species of hybroids, bryozoans, and
annelid worms. Fish occurred in two stomachs, one of which con-
tained 2 trace of an unidentifiable species and the other a snakefish
{Lumpenus lampetraeformis) that amounted to 4 percent of the
meal. Mackay {67, p. 224) reports that stomachs of birds shot at
Woods Hele in February confained sculpin spawn in perfect condi-
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tion, stuck together in mnall masses. When mollusks are not abun-
dant and when other food is scarce it is probable that fishes enter
more prominently infto the diet.

PLARNT FOOD—I.G¢% PERCENT

Perhaps the 8.69 percent that plant material formed of the Ameri-
can eider’s food would have been greater had there been stomachs
from additional summer months, because in July, the only summer
month represented, plant material furnished 12.33 percent of the
food, whereas in the four winter months it appeared to be of inci-
dental if not largely adventitious occurrence in the food. Only three
stomachs, each of which was not more than a third full, contained
a preponderance of plant material, and 88 percent of the stomachs
contained none or merely a trace,. Wood pulp, drift, and undeter-
mined plant material were the principal vegetable items in each
month and averaged 1.97 percent of the totsl intake. No species or
small taxonomic group of plants averaged as much as 1 percent of
the total food, and only one species averaged that much of the food
in any month. That was the crowherry (Empetrum nigrum) (049
percent}, which comprised 2.4+ percent of the food in July. ~Other
plants taken include several species of algae, moss, eelgrass (Zostera
marina), bearberry (drefostaphylos), buttercup (Renunculus), sedge
(Carexr), and conifer needle fragments. Bailey (7, p. 257) mentions
an eider that flew aboard a steamer off Cape Cod, %Iuss., and lived
for 10 days on celery tops but refused all other foods.

PACIFIC EIDER {Somateria v—nigra)

Much that has been written of the habits and characteristics of the
Atlantic, or American, eider would be equally applicable to the
Pacific eider, which is readily separated from other eiders by the
prominent V-shaped black mark on the chin and throat, which gives
1t its deseriptive specific name—*v-nigra.” This species inhabits
the Arctic coast and islands from Coronation Gulf to the shores of
Bering Sea, with smaller numbers extending southward along the
Aleutian Islands and Alaskan Peninsula. Most of the birds migrate
but little; therefore they stay so far removed from observers both in
winter and summer that defailed information regarding their status
is not available. They are said to occur at times in prodigious num-
bers in Bering Straits. During the breeding season nesting birds
seem to be less gregarious than any of their close relatives.

Foob oF ADULTS

Although the Pacific eider is regarded as being much more closely
related to the American and northern than to the king eider, its selec-
tion of food seems to be more like that of the Iatter species. As with
all other elders a wide variety of sea organisms is represented in the
food, ranging from algae and foraminiferans through most of the
principal groups to the vertebrates of the chordates; and as with the
other eiders of the genus Somateriz, mollusks entered most promi-
nently into the food, the percentage being almost identical with that
of mollusean food for the king eicder and noticeably smaller than that
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for the American and northern eiders. Most of its foods are obtained
by diving, and sometimes, apparently, they are taken at considerabla
depths. Elliot (29, p. £31) states that the species feeds principally
on “mmussels and other bivalves, and it seeks these sometimes in water
30 or 40 feet deep.” Gravel was present in practically all stomachs
and averaged 13.70 percent of the entire bulk., The number of food
species in a meal varied greaily but averaged 8.27,

Examinations were made of the stomachs of 69 adult Pacific eiders
collected during the 6 months January, February, March, May, June,
and July, 67 along the Alaskan coast and 2 in Siﬁeria. In computing
food percentages (tables 19 and 28), 61 of the stomachs from Aflaska,
all well-filled, were used. ,

Of the two birds from Siberia, taken in July, one had made 70
percent of its meal on amphipods (Anonyz nugaz), 15 percent on mis-
cellaneous gastropods, and 135 percent on pelecypods, and the other
had taken hermit crabs (Pagurus trigonocheirus) to the extent of
95 percent of its meal and bivalves, § percent.

Tanre 19.—Pacific eider (Somaterie v-nigra): Food, by volume percenlsges, of
61 adults taken during 6 months of the yedr

Percent-
Kind of food nge of Kind of {food
tood

ANIMAL 700D (05.28 percent} ANIMAL POOD (85,20 percent)—contd.

Moliusks X Crustaceans—Caontioued.
Isopod

Blua mussel (Myiitur sduify), horse
musse]l {Modiolarie rerrucora), opd
other Mytilidae

Razor clams (Sifiqua}_.

Tellen shells { Tellina) X Echinederms.. .

Bandl dollar (FEchingrachnine parma). .

Btarfish (Asteroidea)

Beaurchin {Strongiiocendrolus dribachi-
endla)

Fishes (Pisces}

Miscellanecus animal food o oo caeaee o

R )
dok BRBRESE

Crust R
Horse craby { Teimessus cheiraganis; .
Box erab (Lopholithodes mandtii)
Other crahs. .
Amphippds

PLANT FOOD [$.74 parcent)

T b €49 et D) BT e €3
BNENEREEES

sramam B - meoy

ANIMAL FOOD—035.26 PERCENT

Mollusks (45.97 percent) —Although the percentage of the Pacific
eider’s food furnished by the Mytilidae was large (11.80), it was con-
siderably less than for the other Somateria eiders, The blue mussel
(Mytilus edulis) (6.02 percent) oceurred in 20 of the €1 stomachs and
ranged from a trace to as much as 86 percent of a meal. One stom-
ach contained 31 whole individuals and fragments of 23 others. The
closely related horse mussel (Modiolaria verrucesa) (2.94 percent)
occurred 18 times. The remaining Mytilidae (2.84 percent) eonsisted
of miscellaneous forms.

Of the 28.14 percent bivalve (lpelecypod) food, razor clams (Sii-
ghua) (5.70 percent} were second in Importance, forming a part of
the meal of 18 birds. Tellen shells (mostly Telling lutea) {512 per-
cent) were of scarcely less value, and incredibly large ones were swal-
lowed. One specimen that had just entered a stomsch measured

68 by 41 mm (pl 8, 4, ¢ and ¢). This stomach also contained plant
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2, Gizzard of a Pacifie older tSomalerin e-rdgray and contents: @, Remains of six
razor shells (Siigua), a tellen shell { Trlfina), o nut-zhell { Nueelle; b, remains of
seven large isopods (Mesidotea entoinons and a sand dollar (Eehinarachnivsg
parma); ¢ and o, valves of a tellen shell « Tellina infea) that measured 68 by 41
mm; e, empty gizzard. B, Meal of a Pacifie eider: Fragments of three horse
crabs {(Telmessus cheirngones)y, a Caprellidae, an isopod and other eristaceans,
a periwinkle { Littorina), two Macoma shells, an undetermined mollusk, eelgrass,
{Zostera marina}, and algge.  The carapoce of the large horse erab (@) measured
39 by 13 nun.
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fiber and fragments of the following items: A tellen shell, six razor
clams, an undetermined bivalve, s nut-shell {(Nucellz), a sand dollar
(E'chenarachnius parma), and seven large isopods (Mesidoteq ento-
mon). The genus Astarte (2.21 percent) entered mto the diet of
but 10 birds yet was important when it occurred. Other pelecypods
(831 percentg consumed were Arctic rock borer (Sawicava arctica),
Macoma, cockleshells {Cardium ciliztum), Cyprina islandica, venus-
heart (Venericardia weniricosa), northern scallop (Pecten islandi-
cus}, and unidentifiable fragments,

Univalves (gastropods) (15.92 percerit) included a rather large
variety of shells, yet only two genera averaged more than 1 percent
each of the food, namely, periwinkles {Liztorina) {8.09 percent)
and roek shells (7Thais) (}1.39 percent). An unusually large assort-
ment of other gastropods (8.44 percent) were taken.

Chitons (0.07 percent) and undetermined mollusks (1.84 percent)
made up the remaining molluscan food,

COrustaceans (3065 percent) —Of these, the horse erab {Telmessus
cheiragonus) (8.18 percent) was the most important to the Pacific
eider. Onmne bird had made 93 percent of its meal on one small and
two large individuals, the largest of which measured 39 by 43 mm
{plL. 8, B, a}. How such large, sharp, almost spiny objects can be
swallowed without injury to a bird that has what appears to be =
comparafively small mouth and gullet is a marvel, Box crabs
{Lopholithodes mandtii) (531 percent) were next in importance.
Other crabs (246 percent) consisted of spider ersbs (Oregonia
gracilis}) {0.98 percent) and Hapalogaster grebnitzkii and hermit
crabs {Pagurus) (1.48 percent), The remaining crustacean food, in
percentages, comprised amphipods (mostly Gammarus pribilofensis)
4.35; isopaods {mostly Hesidotea entomon}, 3.94; shrimps (including
Crago and Spirentocaris polaris), 3.07; barnacles, 2.06, of which
Balanidae furnished 1.60 percent; and miscellaneous forms, 1.28.

Eckinoderms (14.40 percent)—The eider ducks are peculiar in
their frequent and extensive consumption of echinoderms, and for
the Pacific eider this ubiquitous group of marine invertebrates aggre-
gated more than a seventh of the food and oceurred as s part of more
than half the meals. Those taken, in percentages, included the sand
dollar (Echinarachnius parma), 6.04, the species taken by the great-
est number of birds; starfish {Leptesterias and others), 593; and the
spiny, sphercidal sea urchin (Strongylocentrotus drobackiensis), 243,

Fishes (151 percent) —Fish fragments, mostly flatfishes and seul-
pins, occcurred in 7 of the 61 stomachs.

Miscellangous animal food (2.73 percent).~—Marine worms (mostly
Nereidae) (1.83 percent) entered into the diet of one-sixth of the
birds. The remaming 1.40 percent was made up of hydroids of sev-
eral species, taken by many birds but forming scarcely more than
a trace of the volume; foraminiferans, found in 5 stomachs; brye-
zoans, found in 14 stomachs; sea spiders (dmmothea pribilofensis),
found in 3 stomachs; insects, mostly salt, or brine fly larvae, of notice-
able valus to only 1 bird, in whose stomach 2,500 larvae were found;
and 1 ascidian, or sea squirt (Boltenia owifem) forming 1 percent
of the meal of 1 bird and a trace of that of another but only a trace
of the total food.
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PLANT FOOD—4.7T4 PERCENT

As is characteristic of other members of the genus Semateria, the
Pacific eider does not draw heavily upon the plant kingdom for food,
It was a surgrise to find, however, that unlike other eiders, more
vegetable food was taken during winter than during summer. It is
entirely possible that a larger series of stomachs would change the
percentage somewhat, but the evidence is elear that relatively little
plant food, except marine algae, is taken at any season by adult birds.
Vegetable food occurred in 63 percent of the stomachs, but in only
one stomach, which was but a third full, did it amount to more than
40 percent of the contents. It would appear that most of it, except
perhaps some of the marine algae, was of accidental or incidental
oceurrence.

Algae (3.63 percent).—Neaxrly three-fourths of all the vegetable
food consisted of marine algae, most of which were species of the
plume alga (Ptilota) (2.45 percent), which occurred in 19 of the 61
stomachs in quantities ranging from a trace to 86 percent of the
meal. Algae were found at least as a trace in 25 stomachs. The
stomachs containing the highest percentage usually were not par-
ticularly well filled, but the quantity taken indicates that algae are
in part sought after. Some of the Elume alga, however, obviously
had been taken incidentally, as it had been growing on the backs of
hermit c¢rabs and on mollusk shells.

Miscellaneous plant food (1.21 percent).~—Drift and unidentifiable
vegetable debris in small quantities was of frequent occurrence (1
percent). The following other plants (0.21 percent) were consumed
in very smell quantities: Eelgrass (Zostera maring)}, wild-rye
(Elymus willosissimus), sedges (mostly Carex), Alpine-azalea
(Loiselewria procumbens), and a moss, None of these averaged more
than 3 percent of a single meal.

Foop OF JUVENILES

Those who maintain that the young of a bird species subsist pri-
marily and to a much greater extent on animal food than do the
adults of the same race will find no support to their contention here,
Although seven juvenile stomachs are too few to permit of more than
generalized statements about food preferences, the data show quite
convineingly that the young Pacific eiders consume more plant than
animal matter,

PLART FOOD—71.4%3 PERCENT

Sixz of the seven juveniles had drawn 65 percent or more of their
meal from the vegetable kingdom, and one of these, a downy duck
marked “very young,” had made 90 percent of its meal on plant
food. It seems that the young birds browse on the growing vegeta-
tion and ingest most any km%l of drifting material. Consequently,
most of the vegetable food could net be identified beyond the family.
The kinds taken, expressed in percentages, were as follows: Sedges,
mostly plant material, 8.14; unidentified algae, 6.57; muskgrass plant
fiber and ofigonia {Chare and Nitella ?), 1.86; and miscellaneous
material, 54.86, which included eelgrass (Zostera maring)}, fed upon
by one bird, and crowberry (Empetrum nigrum}, eaten by twc, yet
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neither amounting to as much as 1 percent, plant fiber of grass,
unidentified vegetable debris, and wood pulp.

ANIMAL FOOU—28.57 PERCENT

Animal foods noted in the juvenile Pacific eider stomachs were of
varied kinds. Listed in percentages, in order of importance they are
as follows: Mollusks, 11.57, made up mostly of bivalves (pelecy-
pods), including small razor clams (Siligua) and tellen shells; in-
sects, 7, consisting largely (4.29 percent) of caddisfly larvae but in-
cluding smaller numbers of beetles, whose presence indicates that
some of the birds had been feeding in fresh-water tundra pools, and
brine fly larvae (Ephydra), suggesting brackish areas; soft-bodied
crustaceans, 5.57, including amphipods and water fleas; undeter-
mined fish remains, 2.86; and miscellaneous animal matter, 1.57.

KING EIDER (Somateria spectabilin}
{PL 5, facing p. 86}

The king eider, one of the handsomest of the group, has a circum-
polar distribution and may be found over a wider territory than
any other of its congeners. It is said to occur in numbers farcher
out at sea than any other waterfowl. Even though most of the birds
of this species remain as far north in winter as there is open water,
some may be found in comparatively southern latitudss. They
wander much more than any others of this group, and therefore
stragglers may turn up in all sorts of unexpecte(i inland places
where the common and Pacific eiders are never seen. Although this
species is greﬁrarious it is said to be much less sociable both summer
and winter than any of its relatives and wilder in disposition, al-
though Nelson (72, p. 80) writes of its being tame on the breeding

rounds. In its feeding habits and in the kinds of food consumed
1t seems to show a closer relationship to the Pacific eider than to any
other species, although it usually feeds farther away from shore and
in deeper water than velated forms. It is reported to hug the shore
line in migration, however, and sometimes in its daily movements;
consequently many of its numbers fall prey to the Eskimos. The
species is not highly prized by the epicure, however, perhaps be-
cause of the nature of its food.

Hanna (42, p. 408) found this eider abundant in g1l the lakes near
the sea, where “many of the birds were paired and were evidently
nesting.” Phillips (&1, v. 4, p. 121) states that—
the actual breeding sites are characteristic in that they are almost always In
fresh ponds or tundra pools removed a little way from the sea nnd never on
cutlying islands or om the actual coast-line. No doubt this duck is far more
plentiful than is commonly supposed for it comes litle in contact with civilized
man, and its nests being much more scattered are less ensily dlscovered and
robbed.

Eider down is not often gathered from the nests of these birds,
because they are more widely scattered than those of the American,
or common, eider. It is valuable, however, and is taken from collected
birds to furnish a part of the eider down of commerce. Skins with
their feathers have also furnished a part of the Eskimo dress.
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Fooo oF ADULETS

Thers seems to be convineing evidence that the king eider can
and does feed in deeper water and stays under longer than most if
not alt other ducks, with the possible exception of the old squa.
Hagerup (40, p. 19) asserts that it seeks rather deeper water than
8. borealis. Norton (73, p. 18) found the birds feeding in unusually
deep water off the coast of Maine. Sterling (8F) gives record of a
bird taken in a gill net 55 feet below the surface, on Lake Erie. In
writing of the birds of Pribilof Islands, Preble and McAtee (83, p.
57} state that Hanna notes that this species can descend to the bottom
in 30 fathoms of water, because one that he shot just after it came
to the surface of water of this depth had freshly swallowed mollusks
in its gullet. These peculiar feeding habits de, of course, have a
marked bearing upon the kinds of food obtained, and as with related
species a large variety of invertebrate forms is consumed.

The following examples indicate that the king eider is both a
voracious and omnivorous feeder. Omne November bird collected at
Shirleg Bay, Ottawa River, Ontario, had taken 142 caddisfly larval
cases, 1 small frog (Rana), a fish, 42 or more bugs, 131 beetles, 1
nerve-winged insect EN europtera), 2 dragonfly larvae (Libellulidae},
1 isopod {Maneasellus), 1 univalve, more than 16 bivalves (mostly
Unio), statoblasts of a bryozoan, algae (part Spirogyra), 2 seeds of
spikerush (Zleocharis), 1 of cyperus, 1 of sedge {Carez}, and 1 of
waterplantain (Alsma plantago-aguatica), besides a small quantity
of undertermined vegetable debris and wood palp, probabiy taken
as drift. Another bird taken at the same locality, with its stomach
equally gorged, had consumed 28 species, many of which were the
same as those above Jisted. Similar resunlts were noted by Embody

30, p. 630), who found that a specimen taken late in November on
the Seneca River, N. Y., contained 1 johnny darter fish (Boleosoma
m'gmm olmstedi}, 2 leopard frogs (Rang pipiens) and bones of an-
other, 5 whirligig-beetles {Gy?'z'nus), 2 water boatmen (Corica), 72
fresh-water amphipods (Gammarus Ffasciatus), € small snails
(Planordis), 1 Asellus, 8 Physa, 1 small Limnaea, several pieces of
shell of a large hivalve, 2 small unidentifiable seeds, and 3 small pieces
of leaves of some aquatic plant.

In this study the average number of specific items in a stomach
was 8.13, which, although not large, is greater than the number
taken by other eiders that are more selective or restricted in their
food tendencies. Many of the stomachs were only partly filled: con-
sequently the quantity of gravel (24 percent of the stomach volume)
was larger than that taken by some other eiders.

The number of adult king eider stomachs available for examina-
tion was 93, but as 6 of these were nearly empty and 4 were preserved
with insufficient data as to the time of collection, the food percentages
(tables 20 and 26) are based on the analyses of only 85 stomachs.
These were collected primarily in Alaska, bat also in three States,
two Canadian Provinces, and Siberia, during the six months January,
February, March, May, June, and November.

The 4 stomachs that had only the year of collection designated—3
collected in Alaska and 1 in Manitoba—contained food similar to that
in the 85 stomachs, It may be summarized, in groups and percent-
ages, as follows: Blue mussel, 23.75; other pelecypods, including the
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horse mussel {Modiolaria}, 8.50; periwinkles (Littorina), 22.75;
other gastropods, 1.30; amphipods, 81.50; other crustaceans, 0.50;
miscellaneous animal matter, including hydroids, bryozoans, clam- -
worms, and sea urchins, 1.75; and algae, 9.75.

TavLe 20—King cider {Somalerig spectabilis}: Food, by volume percentages, of
85 aduits taken during 8 months of the year

Pereent- i

Percent-
Kind of food oge of Kind of food aga of
food food
;
ANIMAL FOOD (G440 percent) | ANIMAL FOOD {94.40 percant)—contd.

P o [t 45.75 [} Crustaceans—Continted.

Riue mussel {Mydiluy eduiis) snd horse Aol B ReOMS . e e e oo 1.04
mussed (Modiolarig). _.__ _ 19.81 {} Fehinoderms. . oot eeeanes 17.20

Rock borer i Saricara grefics). 1. 86 Sand dollnr { Echinerachnivg parma) . 8.01
BRagzar ¢lams (Sifiqual ... .-, .. 1.76 Ses nurchin (Sfronppiocentrolns drf-
Venus-hesri { Venericardia rentricoaa)._. 1. 19 [ T T . ) Y 503
Tellen shella { Teifina). . 114 Miseellaneons ___________.___..__ . 3.56
Other pelecypods ._._ . 8.8 || Insects (Trichaptera and others) 52
Tuchurhynchus erosa__ . 2 27 || Ses anemona (Aulactinie capitels 2.3%
Periwinkles (Liltering} __ .- 188 || Miscellpnrous animal feod __avoeenaeaal 5.35
Qther gasirepods. oo 575
Chitons and undetermined .. . L3 PLANT FOOD (5.5] percent)

Crustaceans. .. w . - 1s. 8t
King erab { Dermaturus mand, 9.0% || Eelgrass {Zoefera merina) and wigeon-
Cancer erabs (Camcer) wuaeeman_ 2.2 gmuss {Ruppic mariima).  ceeeeeovan 2.43
L0330 o= o | I LN 2,9
Amphipods e meaemmaa 2,25 [ Miscellaneous plant food. ..o, .BY
Sessile barnacles (Balanidae)_ . ... 200

ANIMAL FOOB—D4.49 PERCENT

That the king eider is predominantly an animal feeder is indicated
by the fact that approximately three-fifths of the birds had fed
exclusively on animal forms,

Mollusks (4575 percent}—All but 9 of the 85 birds had taken
one or more mollusks, slightly more than three-fourths of which were
bivalves (pelecypods) (34.54 percent). As is typical of other Soma-
teria eiders, the king eider consumed Mytilidae (19.81 percent) in
greater volume than any other group, making them nearly one-tifth
of its food. The blue mussel (Myfilus edulis) {17.16 percent) and
the horse mussel (Modiolaria) (2.65 percent) entered into the diet
of more than two-thirds of the birds in quantities ranging from a
mere trace to 100 percent. Many other bivalves were found, yet none
seemed to be of outstanding importance. It is probable that relative
availability in the accustomed habitat constituted the primary de-
termining factor in the relative consumption. The pelecypods other
than Mytilidae that entered most prominently into the diet and their
percentages were: Rock borer (Saxicava aretica), 1.86; razor clam
(Siliqua), 1.76: venus-heart (Venericardia ventricose), 1.19: and
tellen shells (Zellina}, 1.14. Other bivalves (8.78 percent) ineluded
cockleshells {Cardium), northern scallops {Pecten wslandicus), fresh-
water clams, oysters (Osirea}, and undetermined forms. All of them,
except the oyster, were taken by two or more of the birds.

Although many univalves {gastropods) {9.90 percent} entered into
the diet, only species of two genera, namely Tachyrhynchus ervsa
(2.27 percent) and the periwinkle (kz’ttm‘ina) (1.88 percent), sup-
plied more than 1 percent. Other gastropods 85.75 percent} included
moon shells (Natica), rock shells (Thais), dove-shells (Aitrella),
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whelks (Buccinum), oyster drill {Urosalpine cinereus), hairy-shell
(Trichotropis nucellatus), limpets (dcmaea), top shells (3 argar-
© ites), and undetermined species.

Coat-of-mail shells {Ckiton) (0.55 percent) and undetermined
species (0.76 percent) made up the remraining moliuscan food (1.31
percent).

Preble and McAtee (83, p. 57) found that 53 eiders taken on the
Pribilof Islands had made 34.36 percent of their meals on mollusks.
Like other eiders, they consumed shells of almost unbelievable size.
Cellett, as reported by Dresser (26, Somateria spectabilis, p. €
[=6481), found that two adult males taken in winter in northern
Norway were Tull of mollusks, chiefly “Pecten islandicus, Cyprina
islandico, and Mytilus modiola,” some of these being unbroken and
more than an inch in diameter. Whitfield (95) speaks of finding
remains of eancer crabs (Cancer drroratus), shells of young blue
mussels, and g young moon shrll (Lunatiz heros) in the stomach of @
king eider. Some species of shells not noted in the present study are
reported by other workers as found in the king eider’s food.

Crustaceans {18.61 percent).—As a class, crustaceans were second
in mmportance of ail foods eaten by the king eiders. The king crab
{Dermaturus mandtit) (9.09 percent) supplied nearly half the
crustacean food, entered into the diet of about two-fifths of the birds,
and during January contributed nearly one-fourth of the food.
Cancer crabs {Cancer) (2.26 percent) were second in importance.
Included among the other crabs {1.93 percent) were hermit crabs
(Pagumsc)l, which averaged slightly less than 1 percent of the food.
Amphipods (2.29 percent) were of frequent cccurrence, and sessils
barnacles {2 percent) entered into the rations of even a larger num-
ber of birds. Miscellaneous crustaceans (1.04 percent) were mostly
soft-bodied species. Norton (74, p. 439) found the gullet of one bird
taken off the Maine coast filled with the common sea flea (Gammarus
locusta) and that of another with young cancer crabs {Cancer
irroratus}.

Echinoderms (1720 percent) ~—~The most distinctive feature of the
food of this majestic bird is its unusually high consumption of
echinoderms, which represent almost one-fifth of the food. Most
species of waterfow] that feed extensively on littoral or pelagic forms
consume 2 trace of these creatures occasionally, yet only a few ducks
afford them a prominent place in the diet and none makes them such
an _important part of the food as does the king eider. The most
relished of these sea creatures of radial symmetry was the sand
dollar (Echinarachnius parma) (8.01 percent). Next in favor was
the spiny spheroidal sea urchin (Strongylocentrotus, mostly 8.
drébackiensis) (5.63 percent), which occurred in about one-fifth of
the stomachs. Miscellaneous echinoderms (3.56 percent) consisted of
starfish and brittle stars. Norton (73, p. 18) states that upon dissec-
tion of king eiders taken off the coast of Maine in April, their favor-
ite f?iOd proved to be young holothurians, or sea cucumbers (Pentacta

ondosay.
frlnsects) (620 percent).~-Insect remains, largely in the form of
caddisfly larvae, but with smaller numbers of beetles and water bl;ﬁs’
entered prominently into the diet of June and November birds.
Mayfly larvae, two-winged flies, and miscellaneous undetermined
insect fragments formed but a trace of the stomach contents,
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Sea anemone (2.58 percent). —The sea anemons {dwlactinia capi-
tata) is fed upon at times by the king eider, as 12 were found in a
single stomach, representing all but a trace of the meal.

Miscellaneous animal food (535 percent) —Bryozoans {1.31 per-
cent) were taken by the king eider in each of the six months and
here formed the largest percentage of that food for any North Ameri-
can waterfowl. Osburn (76, p. 452) states that he identified speci-
mens of Bryozoa sent from ducks taken at the Pribilof Islands as
Crisia, Menipea pribilofl, Myriczowm subgracile, and Cellepore sur-
cularis. Marine worms {1.24 percent) likewise were frequently con-
sumed, having been taken by nearly one-third of the birds. The
remaining miscellaneous foods (2.80 percent) each averaged less than
1 percent. A sea squirt, or ascidian {Boltenia ovifera), made up 10
percent of the meal of one bird. TFishes or their eggs (0.63 percent)
formed from a trace to 50 percent of the meal of 11 of the 85 birds.
They were largely sculpins, and no valuable species were identified.
Hydroids were found in 23 stomachs, foraminiferans in 5, a coral
in 2, and frogs (Fang) in 2. Colonial hydroids 2t times seemed to be
purposefully taken and were noted each month in larger volume than
wwas the case with other species of sea birds. During November they
amounted to more than 1 percent of the food. From the above 1t
appears that the king eider is less diseriminating in the choice of its
food and takes more of the lower invertebrates than do other seafowl.

PLANT FoOD—i.51 PERCENT

Manniche (62, p. 105}, in commenting on his observations in Green-

land, writes:
In the senson in which the King-Eider lives in fresh water its food consisis
principaily of plants. In the stomachs, which I examined, I found however
many remnants of insects, especially larvne of gnats. In the stomsachs of downy
y?tmgs ones I found indeterminable remmnants of crustaceans, plants and small
sStones.

The facts obtained in the present study do not give much support
to the observation relating to a preponderance of vegetable food gur-
ing the summer season, as 85 May and June stomachs gave an aver-
age of but 7.5 percent vegetable matter. It is possible that if more
stomachs had been taken at or near the nesting sites, or the tundra
pools, the percent would have been somewhat higher. Plant food
formed half or more of the meal in only 3 of the 85 stomachs, and
judging by the nature of their food, which was of marine origin,
all three birds had taken it while in the ocean or on a coastal bay.

Eelgrass and wigeongrass (2.43 percent).—Eelgrass (Zostera ma-
rine) was obviously sought by the king eider, as 2 of the birds had
made most of their meal on it and 7 had fed on it to so considerable
an extent that it formed 2.38 percent of the entire food of the 85
birds. Wigeongrass (Ruppia maritima) (0.03 percent) was less
1mportant,

Algae (2.21 percent) —Algae were of frequent occurrence and con-
sisted mostly of plume algae (Ptilota).

Miscellaneous plant food (0.87 percent) —This group consisted of
unidentifiable plant substance,
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SPECTACLED EIDER (Arctonetta fischerl)

Perhaps less is known of the life history and habits of the spec-
tacled, or Fischer’s, eider than of those of any other living species
of North American duck. This is probably due to its restricted
breeding range and local distribution in the far north, for this at-
tractively and distinctively colored bird occupies a limited area in
northwestern Alaska and northeastern Siberia. It is said to favor
shallow, muddy places, & habitat entirely distasteful to Steller’s eider.
It nests near fresh or brackish tundra pools close to the seacoast.

Nelson (72, pp. 76-78), to whom we are indebted for most of our
knowledge of the habits and distribution of the species, writes:

Its restricted range has, up to the present time, rendered this bird among
the least known of our water-fowl. Even in the distriets where it oceurs it is
s¢ extremely local that & few miles may lead one to pluces they never
visit * * =

* * * these Eiders breed from the hend of Norton Bay south to the mouth
of the Kuskoquim, at least. Suint Michaels may be noted as the center of
abundance * * *

The spectazcled eider is su restricted in its range and so local in its distribu-
tion, even where it oeceurs, that, like the Labrador Duck and the Great Auk,
it mny readily be so reduced in numbers as to hecome a comparatively rare
bird. A species limited in the breeding senson to the salt marshes between
the head of Norton Bay and the moyth of the Kuskoguim River occupies but
a very small territory, and a glance at the map will show this cogst line not
to exceed 400 miles, even following its indentations. The width of the breeding
ground will not exceed 1 or 2 miles, and there are long stretches where it does
not. breed at all.

In addition to the natural strupggle for existence, the species has to contend
against thousands of shotguns in the hands of natives. The diminution in all
the species of waterfowl breeding along the coast Is more and more marked each
season, and while this may mean a desertion of one region for another in the
case of the great majority of geese and ducks, yet for such narrowly-limited
species as the Spectacled Eider, and to a less extent the Emperor Goose, this
diminntion is but the beginning of extermination * * =

Bent (10, p. 75) assures us that the bird has decreased on the Alas-
kan coast since Nelson’s early investigations and concludes that it
is now to be found in greatest numbers “somewhere in northeastern
Siberia, where it is one of the commonest eiders.” Phillips (81, ». 4,
P. 76) says: “It has the ear-marks of a disappearing species and with-
out much doubt it will vanish ultimately from Alaskan waters.”

Foop oF ADULTS

Bruette (74, p. 344) writes that the food of the spectacled eider—

is about the same as that of Steller's eider, though the Spectacled Eider pre-
fers moere shollow water for feeding, than the related species. It frequents
brackish pools and there obtains a good supply of small fish and mollusks, in
additlon to whatever weed seeds happen to be available.

Nelson (7?2, p. 77) states that this species subsists during the summer
on small crustaceans, grass, seeds, and such other food as the brackish
poels afford.

The data obtained in the present study indicate that this species
1s more of a vegetarian than the other eiders. Iu its comparntively
low consumption of ¢rustaceans, it differs noticeably from Steller’s
eider, and in its fondness for mollusks it shows a closer affinity to
the more typical eiders (Somateria).
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The stomachs of 22 adult spectacled eiders, 20 collected during the
breeding season in May, June, and July and 2 in January, which.
were available for examination, are too few in number to give more
than a suggestion of food preferences. Only 16 of the summer
stomachs were full enongh to be used in the ecomputation of food
percentages (tables 21 and 26).

The two January stomachs contained mostly amphipods and other
soft-bodied crustaceans (90.5 percent). The molluscan food (5 per-
cent) consisted mostly of pelecypods (4.5 percent)—the commen
blue mussel (Mytilus edulis) and the closely related horse mussel
{Modiolaria)—and of a few gastropods (0.5 percent). The remain-
Ing groups, in percentages, were as follows: Sand dollars (Echi-
narachnius parma), 1.3; a byrozoan, which made up 2 percent of the
contents of one stomach, 1; and protozoans, starfish, a seulpin, and
algae, each of which amounted to 1 percent in one of the two stom-
achs, 2.

TaBLe 21.—Spectecled cider (Arctonetta flackeri): Food, by volume perceniages,
of 16 adulls taken in Moy, June, and July

Percont-
Kind of lood nge of Kind of fond
fosd

ANIMAL POOD (77.30 parcent) PLANT FOOD (20.70 percent)

Fondweada (Hajadaceqs)
Potamogeton, mafnly sage pondweed
{P. peclinalus)
Horned pondweed ( Zannicheilia paius-
tris

Mollusks,
Razor clams (Sifique). __

Other petncyfmds
Dloon shells { Nt
pods
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BRATAREREEE

QOther gastro
Undetetmined

Tnserts
Caddisfiles (Trichoptera)...
Midges (C nommidoe) .. _
Miscellaneons

Crust

Crowberty (Empelrum Aigrum)
Marestafl { Hippuris pulgaris}
Sedges {Carer, ste.) and grasses {Gram-

M

o
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ANIMAL FQOD—77.30 FERCEXT

Mollusks ({226 percent) —Mollusks supplied the largest volume of
animal food for the spectacled eider. Bivalves (pelecypods) (34.05
percent) predominated, and more than half of these were razor clams
(19 percent), which furnished 57 percent of the entire food of eight
birds taken it May. Of the univalves {gastropods) (7.65 percent},
the moon shell {1.87 percent} was most important. Some undeter-
mined species of mollusks {0.58 percent) were taken. The birds
examined were all taken in summer. It is probable that the con-
sumption of mollusks would be even greater in winter, because
winter birds do more of their feeding in the ocean or salt-water
bays, where, it seems evident, the food would show a marked redue-
tion in vegetable and insect material and a corresponding increase
in marine invertebrates, such as mollusks and crustaceans.

Insects (3151 percent) —Although insect food seemed to be
eagerly sought, it 1s probably of light value except during the sum-
mer months when the pools of the arciic tundra have thawed.
Caddisfly larvae (26.12 percent) were eaten in abundance, and for
the limited number of June and July birds formed 45.20 and 32.87
percent, respectively, of the food. Midge larvae {5.07 percent),
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which are such an important food item for many waterfowl, were
next in importance. The miscellaneous insect food (0.32 percent)
consisted mostly of beetle larvae.

Crusteceans (2.56 percent).—Isopods (mostly Mesidotea entomon)
supplied the prinecipal crustacean food.

Miscellaneous animal food (0.97 percent) —This includes undeter-
mined animal matter (0.76 percent), a trace of a coarse species of
fish (found in only one stomach), and fragments of lemming mice
{Lemanus), sand dollars, and hydreids.

FLART FOOD—22.70 PERCENT

Pondweeds (6.98 percent) —The most important plant foods enter-
ing into the diet of the spectacled eider for the three months (sum-
mer) were the Fondweeds, particularly sago pendweed {Pofamogeton
pectinatus) and velated Potamogeton species (6.31 percent), 193 seeds
of which were found in one stomach. The horned pondweed {Zan-
wichellia palustris) (0.67 percent) was also eaten, one bird near St.
Michaels, Alaska, having taken more than 700 seeds.

Crowberry (151 percent).—The fruit and seeds of crowberry
(Empetrum nigrum) were ingested.

M arestail (1.36 pement).—%eeds and a small amount of plant fiber
of marestail (Hippuris vulgaris) were taken, one stomach containing
154 seeds.

Sedges and grasses (2.22 percent) —Seeds and plant fiber of sedges,
mostly Carewx, and grasses formed part of the food.

Miscellaneous plant food (10.63 percent).—Most of this consisted

of unidentifiable c{)Iant. fiber, drift, and wood pulp (9.75 percent).
By

Miscellaneous seeds, forming from a trace to less than I percent of
the food, included buttereup (Ranunculus), bramble (Rubdus), silver-
weed (Potentille), dogwood (Cornus), algae, and mosses.

Foop oF JUVENILES

Analyses of five juvenile spectacled eider stomachs collected during
May, June, and July indicate that the juvenile and adult foeds were
very similar, except that proportionately more plant material entered
into the diet of the young, as was the case with the juvenile Steller’s
eiders. Contrary to the general rule, the young of both these eiders
seem to require less protein, or at any rate, less animal matter than
do the adults. As is typical of other praecocial young, the juvenile
spectacled eiders fed on a large variety of objects, averaging slightly
less than 13 species a stomach as compared with nearly 10 for the
adults. Gravel formed 1.6 percent of the stomach volume for the
juveniles as compared with 10.32 percent for the adults.

ANIMAL FOOD—53.00 PERCENT

Insects furnished about 70 percent of the animal food. Caddisfly
larvae and their cases, by far the most important food consumed by
each of the five juvenile spectacled eiders, averaged 37 percent of the
total volume; and midge larvae, crawling water beetles {(Haliplus
longulus), and undetermined insect remains, 0.20 percent each. Frag-
ments of ground-up bivalves (pelecypods) furnished 6.60 percent;
univalve (gastropod) fragments, 6.40; ostracods (Candona ikiakioe),
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1.20; water fleas (with ephippia), 1; bryozoans, a trace; and undeter-
mined animal debris, 0.80.

FLANT FOOD—i6.40 PERCENT

Plant food averaged 46.40 percent of the food of the juvenile
spectacled eiders as against 22.70 percent for the adults. Seeds and
I:Hunt fiber of marestaill (Hippuris vulgaris) averaged 13.80 percent;
pondweed (Pofamogeton) seeds and plant fiber, 7; crowberry
(Empetrum nigrum) seeds and fruit, 6.80; plant fiber of grasses and
sedges, 2.20; seeds of sedge (Carez), 1; seeds and plant fiber of but-
tercup (Ranunculus), bramble (Rubdus), silverweed (Potentilla), and
moss, averaging less than 1 percent each, 1.40; and finely commi-
nuted, undetermined vegetable debris, 14.20.

SCOTERS

The scoters, formerly classed as members of one genus, are now
systematically separated into two genera, Melenitta and Oidemia,
These large, heavily built birds, known also as coots, sea coots, gray
coots, and black ducks, are the characteristic salt-water ducks of middle
temperate latitudes. They and the eiders are the largest of our sea
ducks, but the scoters are the better known of the two groups because
they occur in more southern latitudes. The males are pradominantly
black, the two Melanitte species having small patches of white, The
bills are swollen at the base and are %ighly colored, giving rise to
the familiar appellations horse-nosed coot, blossom-bill, butter-billed
coot, and skunkhead. The females, la:geiy without distinctive pat-
tern, are colored in heavy masses of very dark brown with light areas
around the head. These and their juveniles in first autumn plumage
are difficult to distinguish. In size, shape, gait, flight, and general
appearance the three North American species are much alike.

ike the eiders, with which they have much in commen in food
habits, the scoters are expert divers, feeding primarily—except dur-
ing the breeding season-—on marine foods, predominantly mollusks;
consequently alighave been vigorously condemned by the shell fish-
ermen. Although not averse to the open ocean, the scoters generally
frequent the quieter waters of bays and estuaries, where they find u
" more abundant and more accessible food supply. Their exact distri-
bution is largely determined or influenced Ey the relative degree of
availability of acceptable food.

Though predominantly and typically sea ducks except during the
breeding season, the scoters are all noticeably less pelagic than the
eiders, frequenting in limited numbers the larger inland bodies of
water, such as the Great Lakes. Unlike the eiders, they usually nest
at great distances inland on the borders of fresh-water ponds. As
they winter along both North American coasts, extended migration
flights are made. During the winter months these birds are seldom
oﬁg the water except for short flights to and from their favored feed-
ing grounds. The three species frequently intermingle on the win-
tering grounds, forming large flocks, but in migration many Socks
are composed of but a single species.

All scoters are peculiar in the late migration of young and fe-
males—which may be explained by the late nesting habits—and in the

102231°—30—8
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fact that adult males with a fesr females, which may be nonbreeders,
precede this main flight of young and females by about a month. Mi-
gration proceeds bo%{h by day and by night, and, judging from the
limited data available, extended nonstop (s:ights often occur. In Nor-
folk, Conn., after midnight on Qctober 22, 1933, some 300 American
scoters (nearly all adult males), perhaps becoming confused by air-
plane beacons and a dense low fog, dropped to the ground. The
writer (20) found that stomachs of eight of the birds%{illed by the
fall were ﬂmctically empty, indicating that some time had passed
since they had eaten.

The flesh of these ducks is dark and is said to be strong and fishy,
particular]ly in winter adults. The young, or “gray coots,” however,
are much less objectionable and are ea eriy sought, especially along
the northern coasts. “Coot shooting” is the favorite sport of many
gunners along the New England coast. As none of the scoters are
very cautious, they ave readily attracted by decoys and so fall easy
prey to the experienced coot shooter, Mackay (59, p. 2582) writes:
When wounded and closely pursucd, they will frequently dive to the bottom

(nlways using their wings us well as feet ut such times in swimming under
water) and retain hold of the rockweed with the bill until drowned,

WHITE-WINGED SCOTER (Melanittn deglandi)

(9L 5, felng po 90

The white-win%ged scoter is the largest and most readily distin-
guished of its tribe and is probably the most abundant scoter along
the New KEngland coast. It is the only one exhibiting a white specu-
lum, which Hanna states {43, p. 252) makes it an excellent target
“for the man with the shot gun out after fresh meat in the dim light
of the arctic winter morning.” 1t occurs as a breeder in the interlor
of North America from North Duakota and northeastern Washington
northward throngh Alasks to Hudson Bay, Ungava, and the Gulf of
St. Lawrence. Limited numbers of the birds winter on the Great
Lakes, but most of them may be found along both coasts southward
to southern California and South Carolina. Like other sea ducks
with which they consort, they nsually fly rather close to the water
while on their feeding and loafing “ground,” yet in migration when
flying overland they travel at high elevations and with considerable
speed. In getting under way they need a great deal of sea room.
Their flight is comparatively slow and clumsy.

In obtaining food, they dive to varying depths.  Alford (7, p. 108)
mentions their feeding in 24 feet of water, and Bent (10, p. 1.15)
says they sometimes feed in 40 feet. Most of their feeding and div-
ing, however, 15 probably in water less than 15 feet deep. According
to Roberts (84, pp. 275-276) W. J. Breckenridge found that in six
consecutive dives a male averaged 57.5 seconds under water and 12
seconds on the surface between dives and a female 62 and 11 seconds.

There is little doubt but that the species has declined alarmingly
in numbers during recent years, owing perhaps to many factors but
largely to drought and to encroachment upon its nesting territor
by civilization, Shooters generalty consider it the dumbest of all
true sen ducks and find it casily attracted to decoys and brought
nearer the water by a shrill whistf;.
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Foop oF Aports

The information at hand indicates that the white-winged scoter
is predominantly an animal feeder, as more than 89 percent of the
birds had taken unimal focd exclusively, and that, as is characteristic
of all scoters, it finds mollusks, particularly bivalves, the most accept-
able food. The fact that this duck breeds in the interior and winters
mostly along the coast in a salt-water habitat suggests, however, a
rather wide degree of adaptability in food selection, and there is
little doubt that a morc representative series of birds taken from
the interior would show a higher degree of vegetable consumption.
Evidence of such adaptability in the choice of food is presented in
McAtee'’s report (54, p. 8) of a number of individuals on a Wiscon-
sin lake in fall feeding almost exclusively on the tender winter buds
of wildcelery. The writer found, however, that although the white-
winged scoter is adaptable, the number of kinds of food in a meal
averaged fewer than four. It seems that when an acceptable food
is found 1t is consumed in quantity and often exclusively.

Almost every bird examined for this study had consumed some
sand or gravel but in smaller volume than is the case with many
other waterfowl. The quantity found in reasonably full stomachs
ranged from a trace to about 50 percent, yet the total averaged but
7.22 percent of the stomach content. Probably a smaller quantity
of this abrasive material is taken because the mollusks, which are
consumed excessively, themselves serve as effective grinding material.
This species seems to take larger bits of gravel than is usually the
case. One bird had swalloweﬁ 2 pebble measuring 11 mm across;
another bird, one measuring 25 by 18 by 12 mm. As is common with
other waterfowl, feathers, probably from the bird’s own body, were
found in nearly 5 percent of the gizzards.

From the writings of European workers, it appears that the velvet
scoter (Oidemia fusca), the closest relative of the American white-
winged scoter and regarded by many as being only subspecifically
different, has food habits very similar to the American bird. They
mention that it feeds on the blue mussel (Mytilus edulis), cockles
(Cardium}, cancer crabs {Cancer), Mactra, Tellgn, and razor clams
(Solen), all genera readily acceptable to the American form.

The stomachs of 903 adult white-winged scoters were examined, but
only 819 of these (including gizzards and gullets), taken during every
month except June and September, were full enocugh to be used in
the determination of food percentages {tables 22 and 26). Although
the birds were collected at widely separated areas, representing 15
States, Alaska, and 5 Canadian Provinces, more than 83 percent of
them were taken along the coasts of Massachusetts and \Vﬁsimington,
all but a few during a series of investigations to ascertain their rela-
tion to commercial shellfish industries.
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TapLE 22-—White-winged scolter (Melanifte deglandi): Food, by volume per-
centages, of 348 adults taken during 1 monlhs of the year

Pereant-
Kind of food npaof Kind of fomd
food

ANIMAL ¥OOB (04.12 percent} ARIMAL FOOU {B4.12 percont)—contloued

Moilusks, X Omstacenns—Continued,
Rock cloros {Profothacae) .. . Murl eraba (ffemnigrapais)
Oystor {Ostren furida) A, Cthor crnbs
Blue mussel (Mytilzs edulis) nndd other Crawiishes (Cambarua)..

Mytilidoo . Amphipods. .
Muaconra navd Telling ehelly . . Barnncles {Balanidog) nod others_
Roezor clama (Sitiqua) . Miscollanents. o cee e e weaes
Beallop (fPecten irrediony) 3 Insgcts {I'richoptors nod others)
Burf elam { Mactra aolidizsima)_ R . Fished (Plycea)

Hnrd-sha]llud u‘I)::!;n (Venus mercenaria). . Miseellaneous nnfrual food,
e

ptmbd, MBI e
EAREESTEEE

PLANT FOOD (5.58 pereent)

Eolgrnss {Zostera marine} and othe
pondweads ( Polamogeton) .

Burreod (Sparganivm). . _

Miscellnneaus piant foged_,

R Ta AN
w2 s
Sxkinnel

oo
382

ANIMAL FOOD—94.12 PERCENT

Mollusks (7534 percent).—Mare than three-fourths of the entire
food of the white-winged scoter consisted of mollusks, mostly bivalves
(pelecypods) (63.31 percent). It seems that within size limits, avail-
ability is the primary factor governming the bird’s selection of these
foods, so that concentrations of these birds on a planted commer-
cial shellfish bed may result in great damage, although elsewhere
these seafowl cause little or no destruction. Conspicuous exam-
ples of serious depredations have occurred at planted beds in Massa-
chusetts and Washington, and because, as stated, so many of these
mollusk-feeding birds were taken at these localities over planted beds
of oysters, scalleps, and both hard- and soft-shelled clams, it is not
surprising that they took many commercial clams. Consequently
the results here recorded show the bird at its worst as a predator on
commercially valuable shellfishes and should be considered more
damaging to the bird than average conditions would justify. In this,
as in aIF instances, the results of stomach exuminations must be
rationally interpreted on the basis of all the information available,

In this study commercial shellfishes, including oysters (Ostrea
Iurida) (13.86 percent), scallops (Pecten irredians) (3.23 percent),
quahogs, or hard-shelled clams (Venus mercenaria) (1.10 percent}

and soft-shelled clams (Mya arenaria) (029 percent}, aggrewate(i
slightly less than a fifth (18.48 pcrcentg of the food., BSpecific in-

vestigation at commercial beds in Mussachusetts showed that scallops
formed about half the food of a series of white-winged scoters col-
lected there, and a similar investigution at planted oyster beds in
Washiniton revealed that oysters were snppqying o like quantity,
Although it is apparent that such examples represent extreme cases,
yot under such circumstances protective measures or control opera-
tions are imperative. Fortunately these birds, along with most of
the true sea ducks, feed almost entirely by day and are fairly easily
driven out by the operation of a motorboat equipped with lound
sirens, purticularly when combined with a little shooting, Conse-
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A, Contents of gullet and gizeard of 2 whiteewinged seoter ( Medonitia deglandiy:
18 whole oysters aned frugmoents of others and 3 limpets Wlemaca pelionad, the
Inrpest oveter measuring mere than 531 inm toog and another abmost 38 mm
wide,  fZ, Stomach of 2 white-winged seoter and contents: a, Whole rock elam
{Prototheca staminea’, 54 by 43 by 20 mm; b, fromnents of 6 rock clars;
¢, cwpty slomach.




B5572M; B4368M

A, Clam (Tagelus gibbus), measuring 77 by 27 by 22 mm and weighing 2114 g, taken from gullet of a white-winged
scoter (Melanitla deglandt), -~ I3, Opened gizzard and proventriculus of & white-winged scoter showing the
progressive trituration of hard-coated barnacles (Balanus glandula) as they pass into the muscular gizzard,
The cuntents eonsisted of more than 100 barnaceles; fragments of 9 blue mussels (Mytilus edulis), 1 limpet
(Acmaea pelta), 4 periwinkles (Liltorina sculidata), 4 amphipods (Hyale), and 1 ant; and plant debris.
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quently, economical remedial measures can be applied without de-
stroying many of the birds.

The strength and degree of elasticity in the stomach of this sen-
fowl 1s surprising. The gullet of a bird collected over an oyster
bed near Olympia, Wash., contained 10 oysters, one measuring more
than 51 mm in length and ancther almost 38 mm in width (pl. 9, 4).
In addition, remains of other oysters were found in the harg, muscu-
lar gizzard. The remains of 46 young oysters were found in an-
other gizzard and only slightly smaller numbers in several others.
The gullet of a bird taken on a scallop bed near Edgartown, Mass,,
contalned four entire shells measuring 134 by 134, 1114, by 134, 1%
by 184, and 134 by 134 inches, respectively, and the remains of three
scallops of similar size were found in the gizzard. When shot, one
Virginia bird had just swallowed four hard-shelled clams averaging
more than 1 inch across. The strength and grinding power of the
scoter’s gizzard is marvelous, as many mollusl%; that a man’s fingers
cannot break are found in it being ground and chemieally disinte-
grated. It requires a brisk blow with a hammer to break the shells
of such mollusks as the quaho% (Venus mercenaria), rock clam
(Protothaca staminea), or rock shells (Zhais), yet these seem to be
acceptable articles in the diet of this bird.

Mackay (59, p. 280) writes of a white-winged scoter feeding on
a clam “about the size of a silver dollar; it cut the skin of the neck
when the bird struck the beach after being shot. Mussels measur-
ing 214-inches by 1 inch have been taken from them.” Although such
large bivalves as these are sometimes consumed, the mussels, of vary-
ing sizes, are usually smaller than half a dollar. A number of rec-
ords are given of a clam closing on the tongue or mandible of a bird
and causing its death by strangulation.

The rock clam of the west coast (14.27 percent) was the most im-
portant single food of the white-winged scoter and was the principal
item in a2 large percentage of the stomachs of the birds collected
there. Only a few western birds had not obtained any. One bird
taken at Oyster Bay, Wash,, had swallowed a heavy one measuring
54 by 45 by 29 mm (pl. 9, B) ; in addition its stomach contained seven
broken shells of the same species and one oyster.

Mytilidae (11.98 percent), consisting of the blue mussel (Mytilus
edulzs) {11.58 percent) and related species (0.40 percent}, occurred
in nearly a fourth of the stomachs. The blue mussel was the prin-
cipal food item taken by the birds collected on the Atlantic seaboard
away from commercial shellfish beds, and its relative rating undoubt-
edly would have been much higher had collections of birds been made
Witiout regard to shellfish industries. A single stomach contained 30
shells. Forhush (32, p. 762) reports that three birds taken from
Nantucket, Mass., had eaten only this mussel.

Tellinidae (5.52 percent), consisting of Macoma (5.50 percent)
and Tellina (0.02 percent) shells, were consumed by about one-fifth
of the birds. One individual had made most of its meal on 20 of
these shells. Razor clams (Siligua) (14.97 percent) also appeared to
be entirely acceptable. Surf clams (Mactre solidissima) (1.12 per-
cent) formed only slightly less than one-tenth of the food of 47 Oc-
tober birds taken szlong the Atlantic coast., Birds collected near
Long Island, N, Y., had subsisted largely on them.



http:Mytiz".l8

118 TECHXNICAL BULLETIN 643, U, 8. DEPT. OF AGRICULTURE

The other pelecypods {7.26 percent}, each of which averaged less
than 1 percent, included cockleshells (C’arda'um}, which, although not
taken by many birds, made up most of the meals of a few; nut-clams
(Nucula), one stomach containing 80 V. prozima; ark clam (Arca);
Anodonta; Astarte; Sawidomus giganteus; Saxicava; and Pandora.
One large male bird, weighing 1.76 kg, had swallowed a clam
E.’Z‘lagagujl 5)!2'?96&.9) that weighed 2114 g and measured 77 by 27 by 22 mm

pl. 10, A).

Of the gastropods (9.71 percent}, the principal ones included dog
whelks (Vassarius) (2.61 percent), moon shells {Nuticidae) (243
percent}, and slipper-shells 5 repidula) (2.15 percent), all of which,
though frequently consumed, were of major importance in only a
relatively few instances. One bird had taken 60 dog whelks; an-
other, 92 slipper-shells.

Many other gastropods (2.52 perceni) were identified in the
stomachs of this scoter. None of these furnished as much as 1 per-
cent, of the focd, yet some of them made up the major part of several
meals and in a few Instances more than 100 shells were noted. The
most important among these included oyster drills (Urosalping
cinereus), rock shells {7Thais), periwinkles {Litforina), dove-shells
{Mitrella and lnachis), olive shells {Qling), limpets {demaea),
river-shells (Gom’obcwz's%, and keel-shells {Carinifex newbemyi;
Grinnell, Bryant, and Storer (38, p. 200) found seven univalves
{one Olivelle biplicata, four O. intorta, one Nussarius perpinguis,
one Mangilie variegueta), and one hermit crab (Pagurus) in the
stomach contents of a bird collected at Monterey, Calif.

The remaining mollusks {2.32 percent) comprised chitons (0.02
percent) and undetermined forms (2.30 percent).

Crustaceans {13.18 percent) —Crabs, crawfishes, and undetermined
decapods were of frequent occurrence in the stomachs of the white-
winged scoter and for a number of the birds formed the staple article
of the meal. The most important crab was the rock crab {Cancer)
{2 percent), 11 of which were taken in a single meal, forming the
entire content. West coast mud, or shore, crabs {({emigrapsus)
{1.02 percent} were taken by 33 birds, 1 bird having made its entire
meal on 17 and the others having taken only slightly smaller num-
bers, Other crabs (1.38 percent) included other mud crabs (¥eo-
panope and Hexupgnopeus}, hermit crabs {Pugurus), horse crabs
(Telmessus cheiragonus), and spider crabs. Crawfishes (1.38
percent) were consumed only during the summer and supplied more
than 13 percent of the food of 15 July birds. _

Amphipods (3.53 percent}, including both marine and fresh-water
spegies, were consumed in varying number by about 5 percent of the
birds.

Barnacles (2.99 percent), mostly Balanidae, were identified in
about 18 percent of the stomachs. In some instances it appeared
that the fragments had been taken adventitiously or incidentally
slong with certain mollusks, but in others these hard-shelled, im-
mobile forms had been purposely sought, as is clearly evidenced in
plate 10, B. The bird from which this gizzard was removed had
takten more than 100 barnacles (Balanus glandula}. some entire,
and others in all stages of disintegration as they progressed from the
gullet to the pyloric end of the gizzard.
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Miscellaneous crustaceans (0.88 percent) consisted of mysids and
undetermined soft-bodied forms.

Insects (246 perce-nt%.—Insects were taken largely during the
summer and fall. Caddisfly larvae (1.69 percent) composed 12.66
percent of the food during July, 2.43 in August, and 1.74 percent in
October. Of the other insects taken (0.77 percent), the principal
ones were dragonfly larvae, grasshoppers, lacewing larvae, water
boatmen, beetles, and larvae of moths, midges, and other two-winged
flies.

Fishes (1.73 percent) —The white-winged scoter cannot be regarded
as a serious enemy of fishing interests. The evidence indicates that the
fishes generally consumed in greatest numbers are small sluggish
varieties that normally are the dominant species in those areas most
frequented by these birds. In the order of their importance as food
for this scoter the following fishes may be listed : Minnows, midship-
man (Porichthys notatus), herring, sculpins (including Myowo-
cephalus), undetermined fishes, flatfishes {Heterosomata), and sand
launce (Ammodytes americanus). Obriously, availability and ease
of capture are important factors governing the selection and when
easily obtained these fishes seemed to be entirely acceptable. One
Manitoba bird taken in July had made 85 percent of its meal on 28
cyprinids. Trautman (89) mentions finding a gizzard shad (Doresoma
cepedignum) in the stomach of a bird taken in Ohio. Munro and
Clemens (70, p. 39) report that in one of three birds taken at Van-
couver Island herring ova made up 3 percent of the stomach contents,
the remainder of which consisted largely of mollusks and crabs.

Miscellaneous animal food {1.4I percent).—This consisted primarily
of echinoderms (0.89 percent)—including sand dollars, (mostly
Echinaracknius parma), sea urchins (Strongylocentrotus drébacki-
ensis), starfishes, and brittle stars—which for a limited number of
meals were particularly important. Grinnell, Bryant, and Storer
{38, p. 200) report finding several sand dollars in the stomach con-
tents of a bird collected at Monterey, Calif, Ascidians, water mites
and other arachnids, foraminiferans, undetermined coelenterates,
hydroids of six species, coral, bryozoans, clamworms and other marine
annelids, and unidentifiable animal debris made up the remaining mis-
cellaneous animal food (0.52 percent). Inonly a few meals were any
of these items of importance.

PLANT FOOD—G.88 PERCENT

Although the seeds and vegetative parts of a fair number of plants
were recognized in the laboratory examinations, plant food was rela-
tively unimportant to the white-winged scoter, but, as stated, a more
representative series of birds collected from the interior would doubt- °
less show a higher percentage. Only two plants—eelgrass and
burreed—amounted to more than 1 percent of the food. Vegetable
materizl formed only a trace of the meal in less than 11 percent of the
stomachs and more than 50 percent of the meal in only 2.4 percent.
Only three birds had fed on it exclusively. During July, it supplied
93 percent of the food, 12 of the 15 birds taken that month having
eaten it.

Pondweeds (1.98 percent).—Eelgrass (Zostera marina) (128 per-
cent), Polamogeton species (0.70 percent}, and a trace of wigeongrass
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(Buppia maritima) were taken. One bird had made its entire meal
on eelgrass, and two others had gorged themselves on the tubers or
sabterranean parts of sago poudweeg {Potamogeton pectinatus) and
wildcelery (Vallisneriu spirvalis).

Burreed (120 percent) —The burreed (mostly Sparganium cury-
carpum) was the next most important plant.

Miscellaneous plant foed (2.70 percent) —Other plants relished in
individual meals were coontail {Ceratophyllum demersum), dock
{Rumez), sedges, barley (Hordeum}, and wmoss. Plants of lesser
value were muskprass and other aleae, watershield (Brasenia
schreberi), watermilfoil S;l[y?‘iopkyllu-m , and grass. Unidentifiable
plant debris and wood pulp aggregated 1.63 percent,

Yorke (97, . 71I) reports the following families of plants as being
identified in the food of white-winged scoters: Duckweeds (Lem-
naceae), pondweeds (Najadaceae), and wmud aquatic plants
{Selagmellacene), moss teal moss {Salvinincene), waterwort {Elatin-
aceae}, floating heart {Gentianaceae), water herbs (Lentibulariaceae),

ickerel weed (Pontederiacene}, and moss plants {Mayacaceae). He
1as also noted the following genera: fris, Myriophyllum, C‘ellitriche,
and Utriowlaria. Greenwood {J6) states that a number of birds taken
in Towa in October 1930 had fed mostly on vegetution that year and
that as a result their flesh was palatable.

Foor oF JUVENILES

The four stomachs available for study are too few to show more
than tendenecies, but in food habits the juvenile white-winged and
surf scoters appear to differ from each other more noticeably than
do the adults. Although both juveniles are predominantly animal
feeders, the former seems {o be only half as much a vegetarizn as the
latter, 10 percent as compared with 20.43, The young whitewings
examined had subsisted primarily on crustaceans (76.23 percent),
whereas the young surf scoters had merely tasted these forms and
had relied on insects for the bulk of their protein diet (81 percent).
The facts seem to suggest also that the young white-winged scoter
cares less for mollusks.

ANIMAL FOUD—D0 PERCENT

The crustacean food gTS.Q:“; percent} consistad, in percentages, of
amphipods (both Hyalella azteca and Gammarus limnaeus), 54.25;
decapods, 19.25; isopods, 1.50; and barnacles, 1.25. Soft-bodied forms
seemed to be preferred, althcugh related groups were taken freely,
The insects (8.50 percent} taken were, in percentages, caddisfly larvae,
. 2; beetles, including Berosus and Haliplus, 1.75; sialids, 1.75; and
miscellaneous and undetermined forms, including grasshoppers and
water boatmen, 3. Mollusks contributed 4.50 and miscellaneous ani-
mal matter 0.75 percent.

PLANT FQOD—ID PERCENT.
Plant food, both seeds and vegetative parts, seemed fo be rather

indiseriminately consumed. The following groups were noted in the
percentages given: Grass, 2; bulrush, {Seirpus}, 1.75; muskgrass, 1;
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miscellaneous plants, including pondweeds (Potamogeton), horned
pondweed (Zannichellia ;lmfust?*is), watermilfoil (Myriophyllum),
and undetermined vegetable debris, 5.25.

SURF SCOTER (Melanitin perapicillnta)

(Pl 5, facing p. 96)

The surf scoter is variously known as patchhead, surf coot, surf
duck, skunkhead, mussel! bill, king coot, and bald-headed sea coot.
The adult male is easily recognizable by its swollen and bizarre-
appearing beak of contrasting colors of %lack, white, carmine, and
yellow and its head and neck patches of white abruptly surrounded
by black. In the field it is difficult to separate the female from the
female American scoter, both of which are of more somber hues.
The surf scoter is the most familiar coot along the Atlantic coast
from New England southward through Pamlico Sound, N. C., and
on the Pacific coast, and a fair number of nonbreeders remain in
northern waters throughout the year. It is undoubtedly the most
asbundant and certainly the most widely distributed of the three
American scoters, although like its congeners, it has sustained an
enormous decrease. It breeds in clean, fresh-water ponds in the
interior, from the northern prairie Provinces of Canada northward
to western Alaska and Mackenzie Bay and to James Bay and New-
foundland. Although it can typically be regarded as a coastal bird,
a limited number remain in the interior during the winter, particu-
larly on large bodies of water, such as the Great Lakes. It is less
inclined to drift inland than is the white-winged scoter. Tt hugs the
coast on migration farther to the north than either of its close rela-
tives and therefore has a noticeably different inland distribution.
The birds fly in large flocks or irregular bunches without any attempt
at regular formation.

The surf scoter is fully equal to most other sea ducks as & diver and
depends on diving in the daily pursuit of food and at times also to
escape from enemies. Although it is often seen feeding in mixed
flocks of other seafow] in quiet coastal estuaries, it is not uncommon
io observe it just outside the breakers, and it is often seen diving
or “scooting” through the foaming crest of a breaking wave. Ac-
cording to Liz'hillips (31 w. 4, p. 52) the diving extends from 6 to 30
feet. Alford {1, pp. 107-103) noted that the time under water is
usnally from 19 to 32 seconds and much more irregular than the
time spent gshove water, probably because of the varying depths of
the dives. Bruette (74, p. 363) contends that, different from either
of the related species, it prefers to feed in shallow water, but “if need
be he can dive as deeply as any of his tribe.” Tt is interesting to fly
over these birds in an airplane, not too far above them, and see an
entire flock disappear almost all at once and after an amazing lapse of
time reappear in a much more scattered flock. The bird drves with
an awkward, quick splash, opening its wings as it goes under. From
reports of other observers the wings are used as rudders in its sub-
aqueous progression. )

Although all scoters are regarded by gunners as being compara-
tively tame, this species seems a little less confiding and less absurdly
foolish than the white-winged. Old birds, like those of related
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species, are said to be quite unpalatable and tough unless skinned and
cleaned immediately after killing and carefully parboiled before
being cooked according to approved, tested methods.

FooD OF ADULTS

The surf scoter has much in common with the others of its tribe in
food and feeding habits, although the details differ. It seems defi-
nitely to be more partial to vegetable food than its white-winged rela-
tive, and the data indicate that where appropriate plant foods are
avallable they are consumed in quantity. Although some of the birds
had made their meal on many items, more had been satisfied with only
a few foods, making the average slightly more than five species a
meal. Perhaps because the heavier-shelled mollusks were eaten in
smaller numbers, gravel was taken more freely, forming 18.21 per-
cent of the total stomach contents. A few feathers (fragmentary)
from the birds’ own bodies likewise were frequently noted. As with
all the other species of divers studied, an occasional individual showed
a fairly heavy infestation of gizzard worms (nematodes).

Laboratory examination of 217 stomachs of adult surf scoters re-
vealed that only 168 were full enough to be used in evaluating total
food percentages (tables 23 and 26). These were collected in 13
States, Alaska, and 7 Canadian Provinces in every month of the year.
The comparatively large number of nearly empty stomachs—49, or
almost one-fourth (22.6 percent} of those examined—indicates that
these birds were taken a considerable period after feeding. Inas-
much as the birds are day feeders they usually begin their breakfast
shortly after daylight. A number of the empty stomuchs were re-
porte(f taken between 8 and 10 a. m,, which indicates the rapidity
with which heavy mollusks can be digested and passed on into the
intestines.

TanLe 23.—8urf zcefer (Melanitia pergpicillata): Food, Iy velume percentages,
of 168 ndults taken during 12 monthy of the year

Percant. ° | Percent-
Kind of food ageof Kind of food uge of
tood food
ANIMAL FOGD (37.00 percent) I ANIMAL TOOD (B7.90 pereent)—contd.
Molluaks....___ B0 80 Inseets .. rcreieae———a- 8.81
Bluemussel ( Mplilus edaiis) and other Cuddisflies (Trichoptera)____.......... k]
Mytilidae.. - M7 Dragonflles and damsel flles (Odooata}. 1. 85
Mocoma shells__ R Living bectiea (Dytiscidae) - LM
Mactra ghells.._ . 337 AliseellAneOms, cne e .09
Raror clams (Siligua anl related Flshes {Pisces}._ . ...._.. 3.37
Solenldae} o ..o L33 || Echinoderms. oo _._. ... 1.83
Rock clem [ Profothaca staminea) . . 111 | Miscellaneous nnimnl food. .o oooo... . A <]
Qther pelec 2 B2
Perlwinkles (Liltorin 218 PLANT FOOD (12,10 percont}
Other gastropods._.... 8,50 .
Chitons and undetermined. 2.02 |1 Poodweeds (Najatdacene) ..o oL .. T
CrUSIACEATIS .o cmesee . amsrmasmmmmaanan 10. 28 Pondweeds {Pofamogeton) 127
Barnacles (Balooidae)......__. 2. 50 Eclgrasa (Zostars maring). ... ...... 1. 14
Bund crab ( Emerita anatogz) 1,50 Wigeongruss (Ruppis maritima) and
Mud erabe (Hemigrapaus) 130 harned pondweed {Zannicheitic pa.
Othereraba_ ... ... 2.7 T L T LB3
Amphipods. . ____._ L.03 {| Miscellineous plaot (000 ee e mnaannns B.E3
Miscellnneoud. e e es .27
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ANRNTMAL FOOD—37.00 PERCENT

Mollusks (60.80 percent)—Like the other scoters, the surf scoter
draws more hearily upon mollusks for food throughout the year than
upon any other group. Also, like others of its tribe, it consumes
mostly bivalves l(”[‘;elecypc‘ds), which averaged 50.01 percent of its
food, as compared with 63.31 for the white-winged and 55.91 for the
American scoter. The birds examined for this study were collected
in widely separated areas, and as was the case for the preceding spe-
cies, a fair number of them were taken during an investigation to
determine their relation to shellfish industries. The fact that so few
commercial shellfishes were consumed indicates that shellfish depre-
dations by the scoter are uncominon and exceptional, Any mollusk-
feeding bird may be destructive to a limited extent where commercial
shellfishes abound. It was interesting to discover that oysters formed
but 0.79 percent of the food, that only nine of the birds had taken
them, anc? that none of the nine had taken more than two individuals.
During March, when 11 birds were collected—most of them in an
oyster area-—these choice shells made up 6.76 percent of the food.
Depredations upon scallops were at a minimum, as only a trace of
one shell was fouinl in one bird’s stomach. No hard- or soft-shelled
clams were found. From the evidence available it appears that the
surf scoter cannot be considered a serious menace to the shellfish
industry.

Like many other sea ducks the surf scoter seems to be partisl to the
blue mussel (Mytéilus edulis) (27.72 percent). This sbundant species
and & few related Mytilidae (1.02 percent) averaged more than a
fourth (28.74 percent) of the food. Considerably more than half
the birds had fed on the blue mussel in quantities ranging from a
trace to 100 percent of the meal. One individual had gorged itself
on more than 1,100 shells, obviously most of them very young, and
another had the remains of 212 small ones in its gizzard,

Second in importance of molluscan food were A acoma shells (7.23
percent), which during February formed nearly 40 percent -.f the
food snd in December 18.18. Shells of the genus Mactra (8.37 per-
cent) were not of such frequent occurrence, although 84 were taken
at a single meal, forming 100 percent of the food. Razor clams
(Siligua and related Solenidae) (1.83 percent) and the rock clam, or
ribbed rock-venus (Protothaca staminea) (111 percent), were both
important in individual meals but were infrequently taken. Of the
other peleeypods (8.23 percent) the most important identified forms
were nut-clams (mostly Nucula proxzima), 42 in a single stomach;
Astarte; Cyprina islandice; sphere-shells (Sphaerium) ; venus-heart
SVer{e?‘z;cm'dia); and California soft-shelled clams (Cryptomya cali-
Jornica).

Of the univalves (gastropods), periwinkles (ZLétforina) (2.18 per-
cent) were the only ones t}mt supplied as much as 1 percent of the
food. In a single stomach, 574 shells were found, making up 94 per-
cent of the meal and, with the rest of the stomach content, measuring
30 cc. Of the other gastropods (6.59 percent) noted, the most impor-
tant included dog whelks (Nassarius), moon shell (Polinices heros),
lathe-shells (Aeteocina), and olive shells (Qvella), but many others
were taken in limited numbers. More than 1,000 chink-shells {(LZa-
cuna) and rissoid shells {Rissoz) were taken at a single meal.
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Undetermined mollusks (2.01 percent) and a few chitons {0.01 per-
cent) made up the remaining molluscan food (2.02 percent).

Crustaceans (10.20 percent) —Crustaceuns of many species were
consumed during both summer and winter. Sessile barnacles (2.50
percent) were of frequent occurrence and were occasionally the larg-
est component of a meal. Crabs (5.46 percent} were taken in num-
bers and formed the largest unit of crustacean food, but only two
groups or genera amounted to more than 1 percent, namely, sand
crabs (Emerita analoge) (1.80 percent), 22 ofl which were ingested
by a single bird, and mud crabs (Hemigrupsus) (1.39 percent), which
furnished 8.91 percent of the food of 11 January birds from the west
coast, 22 having been found in a single stomach. Other crabs (2.27
percent) taken included east coast mud crabs (Neopanope texana-
sayi and Hevapanopeus); cancer crabs (Cancer) ; and hermit crabs
(Pagurus), 40 of which were found in one stomach. The remaining
crustacean food consisted of soft-bodied amphipods (1.03 percent)
and miscellaneous forms (1.27 percent),

Insects (9.61 percent)—During summer, insects supplied more
than a fifth of the food of the surf scoter; in winter, scarcely more
than a trace; and for the year, slightly less than a tenth, which is
almost four times as much as for the white-winged scoter and more
than three times as much as for the American. Caddisfly larvae
(3.28 percent) occurred in greater frequency and bulk than any
other group. A single meal included 25 large cuses of these larvae,
and 7 June birds had made almost a fourth of their meal on them.
Dragonfly and damsel fly larvae (1.85 percent) and predaceous div-
ing beetles (dytiscid larvae and adults) (1.54 percent) likewise wers
important, forming 4.04¢ and 3.38 percent, respectively, of the sum-
mer food. One bird obtained 26 dragonfly larvae; and another, 93
diving beetles or their larvae. Many other insects entered into the
summer bill of fare. Prominent among the miscellaneous lot {2.99
percent) should be mentioned water boatmen, stone fly larvae, sev-
era]l water beetles, giant water bugs (Belostoma). and midge and
other dipterous larvae,

Fishes (337 percent}.—As a predator upon fishes the surf scoter
is perhaps more justly condemned than either of the other scoters,
although most of the fishes captured by it were varieties of little or
ne value from man’s viewpoint. Only sand launces {Ammodytes)
and killifish (Fundwlus) were identified. In their studies of water
birds in relation to herring in Canada, Munro and Clemens (70, p. 42)
found, however, that under such favorable conditions as occurred
near Vancouver this species occasionally feeds extensively upon her-
ring ova, as four of five birds collected on known herring spawning
grounds during the spawning season had fed upon the eggs to the
extent of 90, 93, 90, and 45 per cent of the stomach contents, which
measured 8, 5, 3, and 14 ce. Audubon (2, ». 4, p. 164) also found
these birds not averse to fishes, as the Iatter cceurred in each stomach
he examined.

Echinoderms (1.83 percent).—Sea urchins (mostly Strongylocen-
trotus drobachiensis) averaged 9.22 percent of the food in February;
and sand dollars { Echinarachnius) and starfishes, 3.04 and 3.48 per-
cent, respectively. of that in November. Individual meals were
formed almost entirely of each of these items.
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Miscellaneous animal food {2.03 percent).—This consisted mostly
of marine worms (1.22 percent}, on which individual birds had fed
almost exclusively. In December, 11 birds had made more than 9
percent of their meal on clamworms (mostly Nereds wexillosa).
QOther miscellaneous items (0.8l percent) were sea anemones, sea
spiders, hydroids, and sponges.

PLANT FOOP—12.10 PERCENT

Such a varied assortment of plants entered into the surf scoter’s
diet that it appears as if little discrimination is exercised in feeding.
Seeds, subterranean root stems, and green vegetative parts were all
taken, Plant material amounted to 1 percent or more of the mesl
in 43 percent of the stomachs, and to 50 percent or more in nearly
25 percent. In only two instances was it taken exclusively, one bird
having made its entire meal on wigeongrass and the other, 99 per-
c;pt} ({ff its meal on wildeelery and 1 percent on the seeds of water-
shield.

As would be expected, more vegetable foods were consumed in
summer than in winter. From April to September they aggregated
18.38 percent, of which pondweeds formed 2.61 percent, eelgrass 1.08,
and numerous miscellanecus plants—including undetermined vege-
table debris—14.69 percent. During the other six months eelgrass
formed 1.20, wigeongrass 1.01, and miscellaneons plant material and
vegetable debris 4.66 percent.

Pondweeds (32} percent)—Only species of Potemogeton (127
percent, perhaps mostly sago pondweed (P. pectinatus) and eelgrass
(Zostera maring) (1.14 percent), were taken with sufficient frequency
and in sufficient quantity to constitute more than 1 percent of the
food, sago pondweed having been consumed by about 9.5 and eel-
grass by nearly 12 percent of the birds. The Potamogeton species
were, of course, available only to inland birds (principally in sum-
mer), whereas the eelgrass is restricted to the strongly saline areas
along the coast and is therefore an item of importance during migra-
tion and in winter. Wigeongrass (Ruppia maritima) (0.55 percent)
was taken in small quantities by a number of birds and in one in-
stance composed the entire meal. One bird had taken 160 seeds of
this species. Horned pondweed {Zannichellia palustris) (0.28 per-
cent) was of great value to a few birds.

Miscellaneous plant food {8.86 percent) —This was an sggregation
of many vegetable foods, including wood pulp and unidentified de-
bris, none of which averaged 1 percent of the total food, yet several
of which were of outstanding value to a few birds. The principal
identified species were as follows: Wildcelery (Vallisneria spiralis) ;
watershield (Brusenia schrebert) ; cladium, or sawgrass {mostly Cla-
divm mariscoides) ; burreed (Sparganium): rushes ( Sc:—:'rfms and
other sedges, one bird having consumed 182 Carex seeds, along with

plant fiber; wild red cherry (Prunus pennsylvenica); moss; and
algae, including muoskgrass.

Foop oF JUVERTLES

Examinations of the stomachs of seven July and August juvenile
surf scoters collected in Canada and Alaska revealed a truly varied
diet, consisting of about four-fifths animal and one-Bfth plant food
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(table 24). Five of the birds had drawn on insects and mollusks
for more than $0 gercant of their food, and one had made 98 percent
of its meal on seeds and other plant material.

TaBLE 24.—S8urf scoter (Alelanitta perspicillata): Foad, by volume perceniages,
of seven juveniles laken during July and August

Pereont- Percant-
E!nd of fond o of Kind of food age of
faod food
ANIMAL FOOD (79.57 percent) PLANT FOOD {20.4} perceat)
Insects. ... ——— LoD || Crowberry (Empelrnm nigram)_ . ... 10,

Beetles {Coleopters) . ... eauaoea_ .. 18,72 || Bedpes {Cyparaces) . . .o eeecem e
Mavilies (Ephemeroptera). . . 14.00 Sedpe (Crres) oooeeo . -
Aquatic bugs (Hemiptera)... 13,57 Miscellnneows .o
Caddistes {Trichopteral.... 6.88 || Pondweeds (Pofamogelon)..._ _________.
L4 | Miseslinpeous plant food ... ...

prmamB
Fgod=1 4

Dragontties (Odonata)....

BOIS e e e e ———— w7l
Mollusks. .. e 18. 57
Mussels {Mytilidaey .. 14. 43

Mizcellnneows o ovae e, 414

ANIMAL FOOD—79.57 PERCENT

Although many species of animals were consumed by the young
surf scoters, it was interesting to find that insects and their larvae,
mostly aquatic forms, made up 61 percent of the food. The larvae
of Mayflies (14 percent) represented the most important family, but
the combined volume of aquatic beetles or their larvae, representing
several families, supplied a still larger proportion of the food (18.72
percent) in the following groups and It))ercentages: Water beetles
{Peltodytes) and other crawling water beetles (Haliplidae), 7.14;
predacecus diving beetles (Dytiscidae, mostly Dytiscus), 5.15;
whirligig beetles {Gyrinidae), 2.14; miscellaneous and undetermined,
2.29, Caddisfly larvae (6.86 percent) contributed to the tofal nearly
double the quantity taken by the adults during the summer but less
than & third that taken by adults during June, the period when they
were most freely taken. Aquatic bugs (12.57 percent) were divided
in percentages, as follows: Giant water bugs {Belostomatidae), 6.43;
water boatmen (Corixidae}, 2.57; and miscellaneous, 3.57. Dragon-
fly nymphs (1.14 percent} came next. Miscellaneous insects (9.71
percent) included midge larvae and undetermined species.

Molluscan food (1B.57 percent} consisted largely of Mytilidae
{14.43 percent)—the blue mussel (Mytelus edulz’s? and related spe-
cies—and miscellaneous forms (4.14 percent).

PLANT FOOD——20.41 PERCERT

A summary of the plant food of the seven juveniles, expressed in
percentages, 1s as follows: Crowberry {(Empetrum nigrum) fruit and
seeds, 10.29, one bird having taken 758 seeds; Carex {mostly . hyal-
inolepis), 442, the bird just mentioned having taken 182 seeds of
this also; Potamogeton seeds and plant fiber, 1.57; miscellaneous
sedge seeds, including spikerush (Eleocharis), bulrush (Scirpus),
and cladium (Cladéum), 1.01; and miscellaneous seeds, including
plant debris, 3.14.
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AMERICAN SCOTER (Oidemia americana)
(I"l. 5, ficing p. 06}

The American, or black, scoter is the least common, least known,
and least scoterlike of the three scoters. It is at home as a nester
in the subarctic regions across the continent, being rare or absent
in the interior. It also breeds in northeastern Asia, and its closest
relative, the English black duck or common scoter, differing from it
only subspecifically according to most authorities, breeds in northern
Eurasia, The American representative commonly winters on the
Atlantic coast from Maine to New Jersey and on the Pacific coast
from the Pribilof and Aleutian Islands to southern California. The
distinctive and conspicuous brilliant yellow of the bill has given it
the common names of butterbill, yellowbill, and butternose. The
male is the only scoter with shiny black plumage undivided by white
markings.

Although characteristically 2 sea duck and able to feed in deep
water, the American scoter does not seem to choose such a boisterous
ocean as do the eiders, harlequins, or old squaw. It seems to prefer
some protectinn, such as is found in coastal bays and sounds where
the water depth does not exceed 25 feet and where nature has sup-
plied a bounteous crop of mussels. Grinnell, Bryant, and Storer
(38, p. 196) say that it is an excellent diver and can forage in water
40 feet in depth, Dewar (24, p. 120), in his exhaustive series of
diving records at Gullane, situated on the Firth of Forth, found no
feeding by its European representative at more than 21 feet and
80 percent of all dives referred to depths of water ranging from
6 to 12 feet,

Foob oF ApuLrts

Although in the aggregate many species of animal and plant foods
were taken by the American scoters, most of the individual meals
were composed of but few. It seems that when an acceptable food
1s found the birds feed on it avidly and largely to the exclusion of
other kinds, which accounts for the surprisingly low average of 4.38
species a meal, The number of individual items {not species) that
could be counted averaged 21.70 a meal. Gravel formed 12.68 per-
cent of the average stomach content.

The stomachs of 168 adult American scoters were examined, 124
of which were considered full enough to be used in the computation
of food percentages (tables 25 and 26). They were collected in
every month except April and August from eight States, Alaska,
and four Canadian Provinces. The data show that these birds, like
other members of the tribe, are predominantly animal feeders in every
month taken and that they subsist largely upon mollusks, particularly

pelecypods.
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TarLE 25.—American scoter {Oidemia americana) : Food, by volume percentages,
of 124 adulls taken during 10 months

Percent- Percent-
Kind of food age of Xlad of food age of
food foad
ANIMAL FOOD (89.66 percent) ANIMAL Fo0OD (80,606 percent}—eontd.
Mollusks e 85,19 || Crustareans—Continued.
Blue mussel (Myliluz edulis) and other Amphipods snd 150p0dS e e ee e 139
Mytilidae.. oL 26. 70 MIseelUna0S . < e e e eaaaaa. 2,80
Bhort razor eloms (Sifiqua) 6,80 || Ingeetse oo L - 9.1a
Oyster (Ostrea luride) __ .. ... 82 Caddisfling {Trichopters) . 2.4
Rock clam { Protothaca slamineg 537 Miscellan wma . .. __.. - L0
Finrd-shelled ¢lom { Venus mercenaria)_ 3.84 || Fishes (Plsces) ... - 1.69
Teliinaand Macomashells. . . 1.97 || Echincderms .. _.___ .. ... o ____ 1,52
QOther pelecypods_____.... . 4.85 || Miscellnneous animal (00d .o veevemuann.. .14
Periwinkles (Liftoring 1.21
Limpeta {Acmasa)_. _ 1.20 PLANT FO0OD (10.34 percent)
Othker gastropods...._ 24
Chitons and undetermined__ . 4. 46 |i Pondweeds (Najadaceae) __oveciiiaauas 4.70
CrUstaceAns.. ..o oo 1.3 clergs ( Zostere maring) ce o oveo - 4,03
Sessile barnacles (Balanidne)... 7.27 Pondweeds {Pofamogelon) end wigeon-
Goose barnaeles { Lepun) 1.30 frass (Ruppia maridimo) . ___.. .67
Claw shrimp (Limnadic ienticularis) . - 2.40 |{ Muskgrass {(Charoeeaa) and other algna. _ 2,13
Other deeapods. oo - cocimmimcmmauaoa 2.37 || Mizeellaneons plant fo0dcmemanoainan o 3.51

ANIMAL FOOD—89.G0 PERCENT

Mollusks (65.19 percent).—Bivalves (pelecypods) (55.91 percent)
furnished most of the molluscan food. Of these the Mytilidae (26.76
percent) were the most important, and as is characteristic of so
many seafowl, the American scoter drew to a greater extent upon the
common blue mussel (Mytilus edulis) (24.30 percent) than upon any
other species of food. It entered into the diet of about half the
birds, ranging from a trace to 100 percent of the meal, and one
stomach contained 78 of these abundant mussels, QOther bivalves
were freely taken, however, often in large numbers, suggesting that
availability rather than choice is the principal factor governing
their consumption. Concerning the food of this species, Forbush
{58, p. 158) states:

Its food consisiy largely of mussels, and when feeding on fresh water it prefers
the Unios or fresh-water clums to most other foods, Thirteen Massachusetts
specimens were found to bave eaten nearly $ percent of mussels, the remaining
5 percent of the stomach contents was composed of starflsh and periwinkles,

The short razor clam (Sifigua) (6.89 percent) was second in im-
portance of the molluscan food. It comprised 63.22 percent of the
enfire consumption of 14 birds taken in May, mostly off the coast of
Maine, 1 of which had taken 20 shells in a single meal.

For reasons explained in the discussion of the white-winged scoter,
many of the American scoters also were taken at or over oyster,
scallop, and other commercial clam beds. As this was an effort to ses
the bird at its worst and to collect it in numbers where it was sus-
pected of causing loss to shell fisheries, it should not be surprisin,
that such an indiscriminate mollusk feeder should have consume
shellfishes of commercial value. There is no question but that this
species, along with other members of its tribe, is capable of serious
injury over planted commercial sheilfish beds. Forbush (33, p. 273)
points out, however, that although it may do some injury at times,
1ts feeding “on small, unmarketable, edible shellfish” usually “re-
sults merely in a necessary thinning.” It was found that practically
all occurrences of young oysters (6.23 percent} were in the stomachs
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of birds collected over planted shellfish beds during January aud
February, when they furnished 17.64 and 44.40 percent, respec-
tively, of the bill of fare, One bird had consumed 45 young ones.
It is appavent that there is little or no effort on the birds’ part to
search out these highly prized mollusks. By patrol or by the use
of frightening devices, it should be possible, at little cost, to prevent
any injary that might result at planted commercial beds from the
feeding tendencies of these scoters.

The hard rock clam {Protothuca stamines) {5.37 percent}. an out-
standing food on the west coast, had been taken by 22 American
scoters collected on the Washington coast during January and Feb-
rnary to the extent of 17.46 and 36.20 percent, respectively, of the
monthly food. The hard-shelled clam, or quahog (Venus mercen-
aria) (384 percent), was taken occasionally in nwnbers, as 100 small
seed clams were found in a single stomach. The percentage for this
clam is undoubtedly high, as two of the five September birds had
made it 98 and 85 percent, vespectively. of the meal. If a larger and
more representative series of birds had been taken during this period,
this apparent depredation would doubtless have been neglligible.
Many of the birds took Zellina and Macome (mostly M. naswuta)
shells (1.97 percent) ; and fragments of cockle shells (("ardium)} were
included among the other pelecypods (4.85 percent} consumed, each
of which averaged less than 1 percent of the total food.

Univalves {gastropods) (482 percent), although important, seem
minor when compared with the pelecypods consumed. The most
valuable cnes were periwinkles {Liffering)} {1.21 percent) and lim-
pets (Aemaea) {1.20 percent). Many others (2.41 percent) were
taken, but no one made up as much as 1 percent of the food. The
most important of these were the slipper-shell (Crepidida), chink-
shell {Lacuna), moon shell {Natica}, and dove-shells (dnachis avare
and AMitrelle Tunata). Dog whelks (NVassarius), horn-shells {(Ris-
tium), rock shells (Thais), and oyster duill (Uresalpinz cinereus)
were also taken.

The remainin,* molluscan food (4.46 percent) consisted of chitons
(0.05 percent) and undetermined forms (4.41 percent).

Munro and Clemens (77, p. 33) report that the stomach contents
of an American scoter. with a volume of 14 ec, contained 25 percent
small gastrepods, consisting of Margarites lurulata, Alectrion
mendice, Bittium eschrichtii, Cerithiopsis stejnegeri, Acmaea mitre,
Littorina sitchane, and Columbella, and 30 percent pelecypods, con-
sisting of Myfilus edviis, two small mussels, and fragments of others.
In another stomach, they found that 91 gastropods of the following
species comprised 10 percent of the volume: Columbelia gausapata,
Merovia (marginella) pyriformis, Alnarria compacta and A, mon-
tereyensis. Margarites, Lacune divaricate and other Lacuna, and
Cerithiopsis,

Crustaceans (17.33 percent)—In Us consumption of the hard-
shelled barnacles. the American scoter far exceeds other members of
its tribe. Sessile barnucles (mostly Balanus glandula and Chthama-
Tus) (7.27 percent) were of frequent occurrence, having been identi-
fied in about one of every five stomachs. Goose barnacles (Lepas)
(1.30 percent) were of slightly less value. Claw shrimp §L€?}lﬂm’l€{8
lenticularis) {2.40 percent) represented the major part of the food

102231 °=—39—1¢%
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of two Alaskan July birds. Qther decapods (2.37 percent) included
crabs (120 percent), various species of which were the principal
items in the diet of several birds, the most important being mud
crabs (Neopanope tewana-sayi and Hemigrapsus), cancer crabs
{Cancer irvoratus and another), hermit crabs (Pagwrus), and mussel
crabs (Pinnotheres maculatus) ; crawfishes (Camberus) ; and shrimps
(Crago and others),

In the stomach of a bird collected in British Columbia, Munro
and Clemens (70, p. 38) found one whole mud crab (Hemigrapsis
nudus), measuring 16 mm, and fragments of another, and an empty
limpet shell {Acmaea).

Amphipods and isopods (1.39 percent) of various species and
miscellaneous crustaceans (2.60 percent), which included unidentified
species, were taken,

Insects (3.19 percent).—As would be expected, insect consumption
by the American scoter was vestricted almost entirely to the summer
and consisted largely of caddisfly larvae (2.23 percent), which formed
5.57 percent of the summer food and 12.14 percent of the food in
June. Miscellaneous insects (0.96 percent) included hymenopterous
forms, mostly ants, which constituted 1.23 percent of the summer
food,

Fishes (1.69 percent) —Of the 124 stomachs, 9 contained fishes, but
none of those identified were of commercial or sporting value. One
July bird, taken in Alaska and labeled as w juvenile (therefore not
included in these tabulations)—unfortunately the only juvenile of
the iot examined—had made more than half of its siender meal on
fishes. Munro and Clemens (70, p. 38) found that one bird taken
in British Columbia had made 80 percent of its meal on herring ova.

Echinoderms (1.52 percent) ~These included sand dollars, sea
urchins, starfishes. and brittle stars, which were the dominant foed
jtems in individual stomachs.

Miscellaneous animal food (074 percent) —Numerous miscellane-
ous items were identified in many stomachs. One bird collected in
October had made 15 percent of its meal on a tunicate. As with
other sea ducks, hydroids of various species were noted, yet they
formed little more than a trace in the total volume. Other miscel-
laneous items included small numbers of marine worms (mostly
clamworms) and sea spiders. '

FLANT 1000—10.34 PERCENT

As indicative of the fact that the American scoter is predominantly
an animal feeder, it was found that nearly two-thirds (64 percent) of
the birds had taken no plant material or only a trace and that less
than 10 percent had drawn upon plant foods for more than half their
meal, in no instance exclusively.

As comparatively few stomachs were obtained from the interior,
where it would be expected that the birds would subsist more heavily
upen plant food, there was ng appreciable difference in the quantity
of vegetable consumption during winter and summer. In winter,
it averaged 8.68 and in summer 12.83 percent. Yorks (27, p. 71)
reports that while on inland Jakes and ponds, this species feeds on n
variety of vegetable foods, such as duckweed (Lemnaceae), pond-
weeds (Najadaceae), large blue flag (Iris versicolor), watermilfoil
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(M yriophylium), bladderwort {(Ttricularia}, and several other water
lants.

P Dondweeds (4.70 percent) —Eelgrass (Zostera maring) (4,03 per-
cent) was the only plant food that seemed to have been eagerly
sought by the American scoter. It was taken by 24 of the birds,
7 of which made from 65 to 85 percent of their meal on the rhizomes
and basal leaf stems. Other Najadacere consumed were species of
Potamogeton (0.40 percent) and wigeongrass (0.27 percent).

Muskgrass and other algae (2.13 percent). —Muskgrass and other
algac were taken with moderate frequency, yet ouly the former
(Chara and Nitelle 1), on which one bird had made 91 percent of
its meal, was consamed in appreciable quantity. Munro and Clemens
(70, p. 38} found that an American scoter taken on the coast of
British Coelumbia had made 3 percent of its meal on an undetermined
alga and another 10 percent of its menl on sea lettuce (Uive lactuca)
and unidentified algae.

Miscelluneous plant food (3.51 percent) —Other plant species or
groups taken by several birds, yet avernging less than 1 percent eacl,
included Panicum and undetermined grasses; Seirpus. Carex, and
undetermined sedges; Cladium mariscoides; buttercup (Ranuncwlus) ;
marestail (Hippuris vulgaris); crowberry (Empetrum nigrum);
moss; wood pulp, ernifer necdles, and other drift; and undetermined
vegetable debris. One bird lad taken a small quantity of bait in
the form of Indian corn (Zea mays). As additional evidence that
scoters will eat grain, C. W. Buttler, as reported by Cooke (77, p.
73), writes that on May 2. 1883, he saw 50 American scoters at Anna,
I, “all busily engaged in picking up millet seed that had just
been sown”; Chapman (74, p. 12) records an instance related by a
reliable fisherman of scoters feeding on grain after a shipwreck off
Holy Island off the Northumberland coast; and Giitke (24, ». 531)
tells of these ducks devouring small grey horsebeans in 10 fathoms
of water after a wreck near Helgoland.

SUMMARY OF FOOD OF SEA DUCKS

The food of the more typica]l North American sea ducks, exclusive
of extralimital and extinct species, is summarized for comparative
purposes in table 26. From the data presented it is apparent that all
these ducks are preeminently animal feeders, with mollusks the most
ifmportant food for eight species, crustaceans for four, and insects

or two.




TasLe 26.—Summary of food, by volume percentages, of the more typical sea ducks

Ameri- o1 North- | Ameri-
ean gold- ",“'i{{:;‘ * Bume. | 0M l(lnlxlril: Steller's| eorn ot | pueie| King | Spee- | White. Surf | Ameri-
eneye ""e " 1= hend BquAwW (}" ok eider oider elder eider eider tacled winged | scoter enn
Kind of food (Glau- ((ll):m- (Chari- (Clan- 1 G, (Poly- | (Soma- | (Soma- (Soma- (Soma- | eider | scoter | (AMela- | scoter
cionetta cionetta | tonetta gula trionfeus sticla teria teria ‘lm-n teria (Arclo- | (Mela- nitta | (Oilemia
clangula istan- | albeola) hyema- Mmion: stel- mollis- | mollis- v-nigra) apecta- netta nitta: | perapi- | ameri-
ameri- &ica) lis) icus) leri) ! slma aima bitis) | fischeri)!|deglandi)| cillata) | cana)
cana) borealis) | dresaeri)
Numiber | Nwmber | Number ] Number | Number | Number | Number | Number | Numbeér | Number | Number Number | Number | Number
Stomnehs used. . oceeevraommcericemacaacaa- 395 7 282 190 63 66 10 48 61 5 16 814 168 124
Percent | Percent | Percent | Percent | Percent | Percent | Percent | Pereent | Percent | Percent | Percent Percent | Percent | Percent
Animnl fodo L olicninicmai i inemenan w— 1 77.68 79. 02 . 98 98.92 1 99,87 96, 31 .2 94,48 71.80 84.1 87. 80 80,68
Fehinoderms. ... 02 32 2,44 2.76 3. 42 5.34 14, 40 17.2 .07 .89 1.83 152
Insects .. 27.98 10.77 10. 20 13. [1)3 (U] 2.20 .27 5.20 31,51 2.48 8. 61 3.10
Caddistiies (' I'rie huplcm)._ 12,32 6,63 N PR 2,18 . 3.89 26.12 1,60 3.23 2.23
Miscellaneous 3. ..o .on wmn 15. 66 4,14 .69 10. 5t [O)] 02 L3t 5, 30 W77 0, 38 .86
Crustaconns. ... 32.42 48.23 8718 45,21 14.38 6.85 18. 61 2. b8 13,18 10.26 17.38
Amlnhum(ls und Is()pmls . 5,00 19, 21 18. 00 40.30 11.72 Hi 5 . 3. 56 1.26 1,39
Craby nnd other decopods 22,57 18.30 27, 56 .68 .83 5,61 5.78 5,46 2387
Barnueles (C lrrum(lius. iveaeepan 48 .85 6. 46 1.62 .08 T 3 2,90 258 8,57
Miseelluneous 3, .o vmnmcmvnne-. - 4,37 11.87 A 11 2.6t 1.69 .38 .44 . .85 06 ALY
Mollusks. ... 8.71 15,70 24. 68 19,27 70.34 81.72 45.75 42,26 75.84 60, 80 65,19
Blue ninssel (\Iunlua crlulu) “and
other Mytilidue. ... ... e 2,492 1.5 L2 34, 65 6. 76 19.81 |oweaenns 11.98 28,74 25, 76
Rock clam (Profothaca) . . i . . 1427 111 5.37
Razor clam (Sitiyua). . 1.97 1,33 6. 84
Oysters and seallops. - ... ) ee.e]  17.08 .83 6,24
Other pelecypods 3. .. , NI 15.00 18.00 10,65
Littorinjdao.. ... . . .10 2,18 1,21
Other gastropods 3 N. 5 7.6 9. 55 6. 50 341
Chitons and undetermined. _. 8 . . 2.32 2,02 4.40
Fishes (Pisces) . L 3 . . 1L.73 3,47 1.649
Miscellaneous snimalfood ¥ . . 0. . . .8 .52 2,03 .74
Plantfood.. . ... ... | - 26.09 . A 5 5,88 12,10 10,34
Muskgrass (Chamcend) nnd other algao. . .80 H .70 3 X Bt .29 .33 2.61
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t Summer months only are represented.
3 Trace.

1 Because used for comparisan, sutie of the miscellancous groupings in this table necessarily diffor from those in tables 9 to 25.

4 All chitons,

4 Of this, 0.48 pereent was squid snd 0.61 undetermined forms.
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¥ishes are taken in limited numbers by all species of diving ducks,
yet for no species of the group here treated did they average as much
as a tenth of the food. The facts indicate that the old squaw is the
most piscatortally inclined, but that, like the others, it draws its fish
food primarily from the coarse and worthless varieties,

In general, bivalves (pelecypods) are much more important as
molluscan food than univalves (aastropods). Considering the sea
ducks as a whole the most impertant single food item is the blue
mussel (A ytilus edulis), which for the American eider averaged 66.73
percent of the food. The only seax ducle that can be considered an
enemy of commercial shellfish is the white-winged scoter, and its
depredations are not severe except locally or in unusual situations.

A wide difference is shown in the consumption of erustaceans: some
of the ducks, including the American goldeneye and the Pacific
eider, draw most freely upon the harder-shelled forms, whereas the
old squaw, Steller’s eider. and others prefer the softer-bodied
varieties.

Insects are of significant value as summer food for more than half
these species, the goldeneyes, bufflehead, and spectacled eider draw-
Ing approximately a third of their annual food from this source.
Caddistlies (Trichoptera) were the principal insects taken, although
diving-beetles (Dytiscidae}, midge larvae (Chironomidae). and water
boatmen (Corixidae) were of considerable value.

Starfishes, sea urchins, and sand dollars (Echinodermata) were not
of great value except to the Pacific and king eiders, for which they
formed about a seventh and a sixth of the food, respectively.

As with the ¥yroce ducks, the most important plant foods were
the pondweeds, although eelgrass, the principal pondweed taken by
all except the goldeneye-bufllehead group, being limited to the saline
areas of the coast, was relatively unimportant to the various species
of Nyroca,

SUMMARY

The North American diving ducks are readily distingnished from
the shoal-water species by their characteristic” method of feeding.
As their group name implies, they usually dive to obtain their food
and feed submerged, whereas the shoal-water ducks feed either at the
surface or by tipping. Different species of divers feed at different
depths, most of them at 2 to 10 feet, although some of the typical
sea divers at times feed at much greater depths.

Perhaps withicut exception all the diving ducks have noticeably
decreased in numbers during recent years, some of theni, including
the redhead and ruddy duck, to an alarming degree. Outstanding
factors responsible for their unfortunate decline include drought,
encroachment of civilization inte their hereditary breeding grounds,
and overshooting. It is hoped that through the application of
principles of conservation and restoration now being practiced they
may be restored to a more satisfactory abnndance. The success of
such practices is in part dependent upon an accurate determination
of the food requirements of the species considered.

This bulletin reports upon the food habits of the native North
American diving ducks, exclusive of mergansers, as determined from
eritical analyses made in the Food Habits laboratory of the Survey,
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of the contents of 6.665 adult and 140 juvenile stomachs (including
gullets and gizzards), and with foudl percentuges compuied by the
volumetric method. It treats of 22 divers, roughly divided into
two major groups, the inland divers and the sea ducks. The iniand
divers, which, with the exception of the greater seaup duck, feed
predominantly on plant food, include the five native members of the
genus Nyroca—the redhend, ring-necked duck, canvasback, and
greater and lesser scaup ducks—and the two Erismaturingse—the
ruddy duck and the masked duclk—the latter an oceasional visitor in
the United States but restricted mostly te lands south of our border,
The sen ducks, which subsist primarily on animal feod, include the
American and Barrow's goldeneyes, bulllehead, old squaw, harlequin
duck {two races), extinct Labrador duck, six eiders of three genera,
and three scoters of two genera,

The inland divers are predominantly plant feeders, and the food of
all the species is similar in many respects. Relatively few plants
appeuar to be of outstunding value. Most important are the Naja-
daceae, or submerged pondweeds, including the sago pondweed
{Potamegeton, pectinatus), claspinglenf pondweed (P. perfoliatus),
wigeongrass {Ruppia maeritime), and tlhe northern and southern
naitads (Vajes flewdlis and N, gquadalupensisy. Other important
species or plant groups are wildeelery (J allisneria spirafis). musk-
grass {Characeae), watershield (Brasenia schreberi), wildrice (Zi-
zania aquatica), bulrushes of the genus Scirpus, smartweeds (Poly-
gonum), and, in restricted southern areas, the banunz waterlily
{Castalia flave) and the delta duckpotate (Sagittaria platyphylia).
The sago pondweed. because of its great adaptability to both brack-
ish and relatively fresh water and its almost continental distribution,
extending as it does from the Atlantic to the Pacific and from the
brackish peols in the arctic tundra to the highland lakes of southern
Mexico, is perhaps the most important single duck-food plant known.
Seeds, tubers, rhizomes. and, to a lesser extent, the green vegetative
plant fiber are avidly consumed by muny species of ducks. The most
important animal foods of the inland divers are mollusks and in-
sects—purticularly caddisfly larvse. midge larvae, water bugs and
water beetles.

All the sea ducks are primarily animal feeders, with mollusks the
most important food for eight species, crustaceans for four, and in-
sects for two. Although fishes are acceptable to all the species here
treated, they are consumed in small numbers and the kinds taken are
rarely of commerciul or sporting significance. The old squaw, which
seems to be the most piscatorially inclined of the sea ducks, drew
slightly less than one-tenth of its food from fishes, and nearly GO
percent of these were coarse and worthless varieties.

The scoters and the Somateria eiders are the most persistent mol-
lusk feeders. Ourdinarily bivalves are of much greater food value
than univalves. The blue mussel (M yéilus ednlis) is by far the most
important sea food consumed, and it averaged 66.73 percent of the
food of the American eider. In general. it may be concluded, that,
within limits, availability is the most important factor governing se-
lection of mollusks. As a consequence, some of the sea ducks, par-
ticulurly the white-winged scoter, when feeding over a bed of planted
shellfish, such as oysters, scallops. or clams, may cause considerable
economic loss, The size and hardness of some of the mollusks con-
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sumed, such as rock clams, hard-shelled clams, and oysters, is indeed
surprising. . Disintegration of shells in the gizzard is brought about
both through mechanical and chemical means.

Both hard- and soft-bodied crustaceans ave freely consumed. The
old squaw and Steller’s eider, for instance, are persistent feeders on
the latter, whereas the American goldeneye, harlequin duck, Pacific
eider, and others seem to prefer the hard, chitinized crustaceans.

As would be expected, insects are of significant value only during
the summer or nesting season. Despite this, the goldeneyes, buifle-
head, and spectacled eider drew approximately one-third of their
total sustenance from this source.

Btarfishes, sea urchins, and sand dollars are of great value only to
the Pacific and king eiders, for which they formed about one-seventh
and one-sixth of the food, respectively.

Plant food, mostly pondweeds, supplied slightly more than one-
fifth of the food of the goldeneyes, bufflehead, and spectacled eider,
but with other species of sea ducks it appeared relatively insigmificant,
as far as bulk wuas concerned.

Alimentary material of a few juveniles of most of the species treated
was examined. Some of the juveniles, as Steller's and the Pacific
eiders, showed an indiscriminate but decidedly greater preference
for plant food than did the adulits of the same species. This is sur-
prising, inasmuch as juveniles are usually as much protein feeders
as thew elders, or more. Juveniles of the other species feed prin-
cipally upon ingects, crustaceans, and small mollusks. As a rule the
young are far more indiscriminate in their food consumption than
are the adults. When an acceptable food is found the adults often
make their entire meal on a single species or related group of species.
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