PLUMAGES OF THE REDHEAD, Aythya americana:

Upper left, male four months of age in postjuvenal molt
Upper right, male ten weeks of age

Middle left, adult female in spring

Middle right, adult mcle in winter and spring

Lower left, adult female in summer with day-old chicks
Lower right — Eclipse plumage of one-year-old male



GROWTH, WEIGHTS, AND PLUMAGES OF THE REDHEAD,
AYTHYA AMERICANA!

BY MILTON W. WELLER

ESPITE the intense interest in waterfowl shown by aviculturists, ornitholo-
D gists, wildfowlers, and wildlife managers, surprisingly little has been
published concerning their growth, weights. and plumage development.
Growth and plumage development probably have been studied little because
the precocial young are difficult to examine periodically in the wild, and
few investigators have reared waterfowl for growth studies. At the Delta
Waterfowl Research Station, in southern Manitoba, excellent facilities are
available for rearing many species of ducks. This equipment was used during
the present study to investigate the growth of the young Redhead (Aythya
americana). Some of the birds were held in captivity as long as five years
in order to observe plumage changes in adults. In addition, data were
gathered on plumages and weights of wild adults during a concurrent study

of the breeding biology of the Redhead.
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MATERIALS AND METHODS

Sources of birds and hatchery techniques—Eggs were collected from nests
of wild Redheads and placed in still-air incubators at 99° F. Newly hatched
ducklings were held in the incubators until dry. In 1952, the ducklings were
put in small, heated pens and later in larger enclosures. In 1953, they were
placed in a pen under heat lamps and the pen was enlarged as the birds

_ ! Contribution from the Delta Waterfowl Research Station and the Missouri Cooperative Wild-
life Research Unit: U.S. Fish and Wildlife Service, Wildlife Management Institute, Missouri Con-
servation Commission, Edward K. Love Foundation, and the University of Missouri cooperating.
Grants were received from the E. S. Stephens Fellowship Fund, the University of Missouri, and
the Delta Station.
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grew. At six to seven weeks of age they were moved to an outdoor enclosure
large enough to permit flying. Adults were held in a heated building in
winter and spent the summer outdoors in large enclosures.

Juveniles were fed turkey pellets and hard-boiled egg until two weeks old,
then large poultry pellets and natural foods, such as duckweed (Lemna minor
and L. trisulca). Adults were fed poultry pellets, cereal grains, and duckweed.

Observations of wild juveniles were obtained in two ways. Ducklings
were dyed in the egg in the manner described by Evans (1951) and later
observed and collected. In addition. ducklings captured in banding traps of
the U.S. Fish and Wildlife Service were measured and marked. Birds too
small to be banded were toe-punched. Marked Redheads habitually returned
to the traps for food and were re-measured when a period of at least one
week had elapsed between the original marking and the recapture.

Wild juveniles and adults were obtained in various parts of Manitoba
from banding traps of the U.S. Fish and Wildlife Service, the Delta Water-
fowl Research Station, and Ducks Unlimited. Nesting females were weighed
and examined by the author in Manitoba in 1954 and 1956 and in Utah in
1955. At first they were captured with a drop trap similar to that described
by Sowls (1949) and later with an automatic trap with a drop-door released
by the hen when she entered (Weller, 1957).

Birds taken by hunters in the Delta Marsh and at Lake Winnipegosis during
1952 and 1953 also were examined.

Measurements.—Sizes of the samples of birds measured are shown by sex
and age in Table I. During 1952, the growth of 55 hatchery-reared Redheads
was studied. Birds were weighed weekly for the first 10 weeks, and then
at 12 and 16 weeks of age. During 1953, Redheads were weighed at weekly
intervals until 10 weeks old.

Weights of juveniles were recorded to the nearest one-tenth gram while
the birds were under three weeks of age and to the nearest gram thereafter.
Birds were weighed when the plumage was dry and at approximately the
same time each day to prevent the complication of the pronounced daily
variations in weight noted in some species (Baldwin and Kendeigh, 1938;
Blake, 1956). Weights of adults were recorded in pounds and half-ounces.

Measurements of the exposed culmen and tarsus of juveniles were made
with a thin plastic or metal ruler. This method allowed speedy handling
of live birds in the field and in the hatchery and yet gave measurements of
suitable accuracy for growth studies. Tests with dividers indicated that
accuracy to within one-half millimeter for the culmen and one millimeter
for the tarsus was attained. The tarsal measurement included the tarsometa-
tarsus and the condyles of the tibiotarsus and the digits.

Scapular and flank pterylae were measured to the nearest one-half centi-
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TaBLE 1

Size OF SAMPLES OF HATCHERY-REARED REDHEADS MEASURED Durine 1952 anp 1953

Age in Weeks
1 2 3 4 5 6 7 8 ® 10 12 16

1952 male 7 M4 1 17 17 17 16 27 25 21 18 17
1952 female 9 18 21 21 21 20 20 28 28 23 18 13
1953 male 8 8 25 24 24 25 25 24 24 21 — —
1953 female 15 14 33 32 30 32 31 32 31 30 — —

meter from the base of the anterior feathers to the tip of the longest posterior
feather of the tract. The longest or ninth primary, the middle or sixth second-
ary, the longest tertiary, and the center tail feathers, were chosen for mea-
surement and their lengths were recorded in millimeters from the base to tip
with curved feathers flattened.

Terminology for plumage is that used by Dwight (1900), Forbush (1925),
and Witherby et al. (1943), and terminology for color is that advised by
Palmer and Reilly (1956).

GROWTH AND SEASONAL CHANGES IN Bopy WEIGHT

Weights of newly hatched ducklings and increase in weight were reported
for a few European anatids by Heinroth (1928:132-229) and Portmann
(1950: 525). A more detailed study of the Tufted Duck (Aythya fuligula)
was made by Veselovsky (1951), who weighed five ducklings every five days
from hatching to 55 days of age. Southwick (1953) recorded weights for
eight species of ducks reared in the hatchery of the Delta Waterfowl Research
Station but data were not taken after six weeks of age and sexes were not
differentiated. Elder (1954) presented data on growth of a small number of
Redheads used as controls in his study of the oil gland.

Growth of the embryo.—Data were gathered from 23 embryos of three
clutches of eggs. Preserved embryos were weighed immediately after being
rolled on a blotter. A typical exponential curve characteristic of early growth
in body weight (Brody, 1945: 486-492, and others) is apparent (Fig. 1).

Growth of haichery-reared juveniles.—Three to four grams were lost during
the first 24 hours as the feathers dried. Thereafter, body weight increased
rapidly (Fig. 2). Males were heavier than females by the second week and
remained so throughout life. The greatest increase in weight occurred during
the fourth to sixth weeks.

Growth was slightly more rapid in birds reared in 1952 than in 1953,
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Fic. 1. Scatter diagram of the weights of 23 Redhead embryos.

especially at ages of four to seven weeks. However, during the eighth week
of life, weights for the sample in 1952 decreased to the level later reached by
birds of the same age in 1953. The larger pen used during the latter year
may have permitted more activity and prevented the rapid addition of weight
recorded in 1952. Other conditions, such as feeding and pen-cleaning, were
identical. The decline in weight observed in 1952 occurred, however. during
the period of most rapid growth of the remiges. While the averages for 1953
show no such decline. weights of some individuals did. These data suggest
that the period of remex formation is one of great stress. Individuals vary
in the amount of weight they lose but few gain during this period. Similar
weight losses during fledging in passerines are well known (Edson, 1930).
Peters and Miiller (1951) and Mrs. Margaret Nice (in litt.) have observed

such losses in gulls (Larus sp.).
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Fic. 2. Average cumulative growth in body weight in hatchery-reared Redheads (upper
four curves) and average weekly increment in grams for both sexes and years (lower curve).

In order to determine the effects of handling on growth in weight, a
group of 24 hatchery-reared birds was weighed during the first day of life
and placed in a pen where they remained undisturbed for eight weeks. A
scatter diagram of weights of 19 of these birds and 26 which were handled
weekly 1s shown in Figure 3; there was no obvious effect of handling. A
similar comparison was made by Baldwin and Kendeigh (1938) ; they found
no statistical difference between weights of sparrows handled frequently and
those trapped only once.

Growth of wild juveniles—Although embryos in 26 nests were dyed, only
six dyed broods were observed and two members of one brood collected.
In general, the growth of wild juveniles was quite similar to that of those
reared in the hatchery. The two dyed ducklings which were collected differed
greatly in size, one (a male. 189 grams) being considerably below and the
other (a female, 256 grams) slightly above the hatchery average (Table 2).
Additional data were obtained from four birds dyed by Alex Dzubin near
Minnedosa, Manitoba; these also are compared with hatchery averages in
Table 2. Two weighed slightly more and two less than hatchery average.

Ten males and 17 females were recaptured in banding traps at least once.
The increments in body size between periods of capture were compared with
the data for hatchery-reared birds (1952), using the initial weight of the
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Fic. 3. Scatter diagram of weights of eight-week-old Redheads
comparing birds handled each week (@) to those handled only
twice (X).

wild bird as a basepoint on the curve for hatchery birds. Wild birds tended
to be similar in weight to hatchery birds from two to four weeks and heavier
during the eighth and ninth weeks. Because the exact ages of the wild indi-
viduals were unknown, the relationship of body weight to culmen length in
each group was also compared. Wild birds were slightly heavier than hatchery-
reared birds of similar culmen length throughout life. Three of eight wild
males and one of five females measured during the fledging period lost
weight. Losses were similar in extent to those in hatchery birds and averaged
about 50 grams for both groups.

Weights of immature and adult Redheads.—Weights of immature and adult
waterfowl have been better studied than those of non-flying juveniles because
of the abundance of data obtainable from hunters’ bags and banding stations.
Notable contributions to our knowledge of duck weights have been made by
Leopold (1919, 1921) ; Phillips (1923-26) ; Bennett (1938:5-6) ; Kortright
(1943) ; Bellrose and Hawkins (1947) ; Mann, Thompson, and Jedlicka
(1947) ; and Nelson and Martin (1953). DuMont and Swenk (1934) and
Elder (1946) analyzed the weights of the Canada Goose (Branta canadensis)
and Elder (1955) presented data on weights of Pink-footed (Anser arvensis)
and Greylag (4. anser) geese.

Weight data {from the present study are shown in Table 2 and Figure 4.
Only data from wild Redheads are presented because weights of birds housed
indoors in winter in Manitoba cannot be considered comparable with those
of birds wintering in the southern United States.
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TABLE 2

MEASUREMENTS OF Six KNowN-AGE REpnEADS COMPARED TO AVERAGES FOR HATCHERY
REpHEADS OF EQUIVALENT AGE

MALES FEMALES
Wild Hatchery Avg. Wild Hatchery Avg.
(22-23 days) (22-23 days)

Weight (grams) 189 277 256 251
Culmen 28" 32 31 31
Tarsus 35 47 39 44
Tail 17 21 2 19

(35 days) (27 days)
Weight 495 546 409 325
Culmen 37 39 34 35
Tarsus 50 52 48 48
Tail 37 40 35 31
Scapulars 80 88 55 57
Flank Complete Complete 100 108
Primaries Starting 18 — —
Secondaries 2 19 - —
Tertiaries 22 32 5 13

(47 days) (32 days)
Weight 849 733 312 420
Culmen 46 44 32 33
Tarsus 54 54 44 49
Tail 51 53 32 36
Scapulars 135 135 50 70
Flank Complete Complete 90 112
Primaries 69 71 — —
Secondaries 62 65 — -
Tertiaries 72 77 5 23

1All linear measurements are expressed in millimeters.

The average weights of the various age and sex groups observed at Lake
Winnipegosis in mid-September (Table 3) showed a pattern similar to that
recorded for several other species of ducks by Mann, Thompson and Jedlicka
(1947) and Bellrose and Hawkins (1947), and for geese by Elder (1946,
1955) : adult males were heaviest, adult females and immature males were
similar in weight, and immature females were lightest.

The body weight of the Redhead was greatest prior to migration, as is
shown by comparing the average fall weights of Redheads in Manitoba with
those in Michigan. Adult birds weighed in Michigan in October averaged
seven to eight ounces lighter than Redheads weighed at Lake Winnipegosis,
Manitoba, in early October (see Table 3, “post-molt”). These samples are
probably from the same population, since many Redheads from Manitoba
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pass through Michigan during the fall migration (Robbins, 1949; Brakhage,
1953).

Adequate samples of Redhead weights taken south of Michigan in late
fall or winter are not available but presumably the weight lost in fall migra-
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Fic. 4. Average weights of Redheads weighed on or near the breeding grounds.

TABLE 3

SAMPLE SIZE, SOURCE, AND AVERAGE WEICHTS OF IMMATURE AND AbpuLT REDHEADS

Average weight
Age Area Source Stage of ale Female
Annual Cycle No. Lbs. Oz. No.  Lbs. Oz.

ADULT (Second Summer of Life)

Michigan® Banding Spring Migration 1157 2y 485 255
Manitoba Banding Spring Migration B2 25 15 1:14
Utah Nest Trap Parasitic — - 40 DES
Utah Nest Trap Incubating - — 6 15101
Manitoba Collected Courtship 7 2:4 — —
Manitoba® Banding Pre-Molt S 23 71 2:0
Manitoba Banding Early Molt 10 2:2 41 1:15
Manitoba Bagged Post-Molt 51 2l 19 251
Michigan® Bagged Fall Migration 40 253 52 2:0
IMMATURE (Flying young of the year)
Manitoba Banding Fall Concentration 148 1:15 172 1:13
Manitoba Bagged Fall Concentration 15 2y 15 252
Michigan® Bagged Fall Migration 118 2 135 1:14

!Data from Michigan Federal Aid Project 45-R.
2Data from Peter G. Hanson.
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tion is regained during winter and spring. An increase in weight is usual
at this time among passerines (Wolfson, 1945). During the spring migration
through Michigan (April), Redheads averaged three to four ounces heavier
than birds weighed there in the fall (Table 3). Birds captured after arrival
in southern Manitoba in late April and May averaged four to five ounces
lighter than birds weighed in Michigan in April.

After the spring migration, females gained weight rapidly, as was shown
by comparing weights of birds captured in nest traps in Utah with those
captured in Manitoba in spring. This difference in weight was not due to
differences in average size of Utah and Manitoba birds, for culmen mea-
surements of the two groups were the same. Rather, it was due to intensive
feeding following migration and to the growth of ovarian tissue. The ovary,
oviduct, and eggs of one female collected during the laying period constituted
one-eighth of the body weight, while the reproductive tract of a non-breeding
female in August was only 1/2000 of its total weight. Witschi (1956:310)
presented similar data for the Starling (Sturnus vulgaris). During the laying
period, the weight of the female Redhead nearly equals that of the male
(Fig. 4).

Redhead females laying parasitically in the nests of other birds gradually
declined in weight and continued to decline during incubation (Fig. 5).
(No birds were captured during normal laying.) A weight loss during the
period of laying and incubating was observed in Ring-necked Pheasants
(Phasianus colchicus) by Kabat, Thompson, and Kozlik (1950) but Richdale
(1947) found that Yellow-eyed Penguins (Megadyptes antipodes) lost weight
during laying, then regained it during incubation.
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Fic. 5. Scatter diagram of the weights of laying (parasitically) and incubating females
captured in Utah in 1955.














































































