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ACTIVITY BUDGETS OF MALLARDS AND AMERICAN
WIGEON WINTERING IN EAST-CENTRAL ALABAMA

RICHARD E. TURNBULL AND GUY A. BALDASSARRE!

ABSTRACT.—Mallards (4nas platyrhynchos) and American Wigeon (A. americana) were
studied in Alabama from November through February 1983-85. Resting was the major
activity of Mallards (39-54%) and feeding was the major activity of American Wigeon (45—
71%). Mallards increased feeding during the colder winter of 1983-84, but wigeon did not.
Locomotion (8-21% and 5-26%) and comfort (4-22% and 4-13%) also were dominant
behavioral activities of Mallards and American Wigeon, respectively. Total time spent in
alert, courtship, and agonistic behavior was low for both species (<11%). Mallards and
wigeon rested most on river sites, while managed impoundments were used most for feeding
and social activity. Received 18 July 1986, accepted 27 Feb. 1987.

Recent studies in North America have used activity budget techniques
to investigate nonbreeding waterfowl ecology (e.g., Paulus 1984, Quinlan
and Baldassarre 1984). Most investigations, however, spanned only one
winter period and focused on one species. A multiple species approach
can provide new ecological and behavioral insights (McKinney 1973)
relative to nonbreeding waterfowl ecology, and studies longer than one
year are necessary to determine the influence of annual effects on various
aspects of wintering waterfowl behavior.

We studied activity budgets of Mallards (4dnas platyrhynchos) and
American Wigeon (4. americana) because these species are among the
most abundant North American waterfowl (Bellrose 1980), yet little is
known regarding their wintering ecology. Indeed, Fredrickson and Drob-
ney (1979) noted the lack of data on nonbreeding waterfowl in general,
and stressed the need to determine how species allocate time during this
portion of the annual cycle. This is significant because events during winter
may affect survival and subsequent reproductive performance of these
and other waterfowl (Krapu 1981, Heitmeyer and Fredrickson 1981).
Jorde et al. (1983, 1984) studied wintering Mallards using, in part, activity
budget techniques. Their study site (Nebraska), however, was north of
most major wintering areas (Bellrose 1980), and thus may not reflect
winter activity of most North American Mallards. Wintering American
Wigeon also have received little study except for work by Soutiere et al.
(1972) and Wishart (1983a, b), which concentrated on pairing chronology
and courtship behavior. Here we determine (1) the activity budgets of
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Mallards and American Wigeon wintering in Alabama, and (2) the influ-
ence of habitat selection and weather on activity.

STUDY AREA

Mallards and American Wigeon were observed at the 4520-ha Eufaula National Wildlife
Refuge (NWR), which is located along both sides of the Alabama-Georgia border formed
by the Chattahoochee River. Wetlands managed for waterfowl total 200 ha and include the
Kennedy, Bradley, and the upper and lower Houston impoundments. Observation sites were
the three habitat types of (1) the Chattahoochee River, (2) the upper Houston, and (3) the
lower Houston.

River sites used by ducks were sandbars and islands characterized by sparse herbaceous
and grassy growth, with woody growth on most higher elevations. The lower Houston
impoundment is largely a deep (2-5 m), open water area dominated by watermilfoil (Myr-
iophyllum spp.) and American lotus (Nelumbo lutea); emergent sites support arrowhead
(Sagittaria spp.), swamp smartweed (Polygonum hydropiperoides), and pondweed (Pota-
mogeton spp.) (Carroll 1983). Black willows (Salix nigra) occupy shallow margins of the
unit. The upper Houston is shallower than the lower unit, but submergent vegetation is
similar. Emergent vegetation is denser and dominated by smartweeds, American lotus, and
spikerushes (Eleocharis spp.). Black willows also border this unit (Carroll 1983).

METHODS

Mallards and American Wigeon were observed from November through February 1983
84 and 1984-85. Observations were made from sunrise to sunset during three consecutive
days/week. Birds were sampled in each of the three study habitats by drawing random
numbers to assign a habitat to a day during the 3-day interval. Days then were divided into
three equal time blocks, and time blocks into three equal time periods of approximately
one-h. Two of the three periods were sampled within each time block by again randomly
drawing numbers to assign Mallards or American Wigeon to a different period.

During a sampling period, two single (unpaired) males, two single females, and two pairs
were selected by pointing a 60 X spotting scope towards a flock and selecting the bird closest
to the center of vision. Pair status was determined using criteria outlined by Hepp and Hair
(1984). Individuals or pairs were observed from blinds or a parked vehicle for 10 min, and
activities recorded into a tape recorder at 15-sec intervals (Wiens et al. 1970). Activities
were defined as feeding, locomotion, resting, comfort, alert, courtship, agonistic, and out-
of-sight (Paulus 1984). We obtained general climatic data from the weather station at Co-
lumbus, Georgia, 75 km north of the refuge (National Oceanic and Atmospheric Admin-
istration 1983-85).

Statistical analysis of percent time spent in each activity was performed after arcsine
transformation of the nonnormal percentage data (Zar 1974). Activities during the diurnal
cycle were compared by categorizing blocks as (1) early morning (periods 1-2), (2) midday
(periods 3-7), and (3) late afternoon (periods 8-9). ¢-tests were conducted to determine
differences in activity patterns between sexes and between pairs and singles within each
month and year; data were pooled where not significant (P > 0.05) or significant with less
than a three percent difference between means. Monthly activity patterns were determined
for status groups (pairs vs singles) by averaging daily time spent in an activity, thus sample
size is the number of days per month that birds in each status group were observed. Activity
patterns by species within a habitat were determined by pooling status, years, and months.
One-way analysis of variance and Duncan’s multiple range test were used to determine
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significant differences in activities (P < 0.05) among time blocks, months within years, and
between species and habitat types. All statistical tests followed Steel and Torrie (1980).

RESULTS

Male vs female activity patterns.—A total of 907 Mallards and 751
American Wigeon was observed for 151 h and 125 h, respectively. Time
spent in each activity was similar (P > 0.05) for paired and unpaired
males and females of both species, except in 12 (2%) of 672 possible
comparisons, therefore, data were combined for all further analyses.

Mallard activity patterns. —Resting was the most frequent (P < 0.05)
activity of Mallards (39-54%) during all months except February 1984
(Fig. 1) and was usually the prevalent activity during each time block in
the day. Mallard feeding increased throughout winter (Fig. 1), being lowest
during November (7-10%), and highest in January and February, except
for single birds in February 1985. Feeding was higher (P < 0.05) in
December and February of 1983-84 vs 1984-85. Average monthly tem-
peratures were similar (P > 0.05) between years, except that December
1983 was unusually cold (X = 7.6°C) whereas December 1985 was warmer
(X = 13.9°C).

Total time spent in alert, courtship, and agonistic activities was highest
in November 1984 (11%) and lowest in January 1984 (4%). Agonistic
behavior was higher (P < 0.05) in December 1983 than in 1984. Courtship
was similar among months in both seasons, but it was always higher (P <
0.05) for single compared to paired birds during December.

American Wigeon activity patterns.—There were no differences (P >
0.05) in activity of American Wigeon between paired and single birds or
between months of different seasons (Fig. 1). Feeding usually dominated
activity in all months (45-71%; P < 0.05) (Fig. 1), but was variable
throughout the day (32-95%). Locomotion varied (0-50%) throughout
the day and was lower (P < 0.05) in February than in January, when it
peaked.

Total time spent in alert, courtship, and agonistic activities was low
(<5%) during each month. Courtship activities comprised a small portion
(0-1%) of the activity budget and did not differ among months within
seasons (P > 0.05). Agonistic activities were similar among most months
(P > 0.05), and low throughout the day for each status (<3%).

Activity patterns by habitat. — Feeding by both species usually was higher
on impounded areas than on the river (P < 0.05) (Table 1). Time spent
in locomotion was similar among habitats for each species, and between
species within each habitat (P > 0.05). Resting by Mallards was higher
(P < 0.05) on the lower vs the upper Houston where beaver dams, lodges,
and downed trees furnished loafing areas.
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TABLE 1
AcTIVITY PATTERNS WITHIN HABITAT TYPES FOR MALLARDS AND AMERICAN WIGEON
WINTERING AT EUFAULA NWR, ALABAMA-GEORGIA

Mailard American Wigeon
Activity Lower (20 River (45) Upper (18) Lower (23) River (28) Upper (14)
Feeding 15.5¢ 17.5¢ 36.1¢ 63.2% 46.1¢° 72.0°
Locomotion 14.7° 12.7° 13.5% 17.9v 12.6° 10.7°
Resting 45.9° 48.8° 27.8¢ 10.2¢ 26.9¢ 6.74
Comfort 10.2b¢ 16.6° 11.4b< 6.0 12.4b¢ 5.1¢
Alert 5.8 1.7¢ 3.3bc 1.5¢ 1.3¢ 4.0°
Courtship 7.0be 1.8c4 6.7° 0.5¢ 0.3¢ 0.6¢
Agonistic 0.9v 0.9* 1.20 0.90¢ 0.4¢ 0.9v<

2 Number of observation days.
bed Means for each activity denoted by the same letters are not significantly different (P > 0.05).

DISCUSSION

The major difference in activity patterns between Mallards and Amer-
ican Wigeon at Eufaula NWR was the higher feeding and lower resting
time of American Wigeon. Nonbreeding American Wigeon feed exten-
sively on algae and leafy aquatic vegetation (Wishart 1983b), which were
abundant on both study impoundments. Few American Wigeon were
observed feeding in flooded cornfields or upland sites, and they probably
spent more time feeding than did Mallards in order to obtain and process
the lower quality natural foods that apparently dominated their diet at
Eufaula NWR. Paulus (1982) noted that watermilfoil and algae are com-
paratively poor waterfowl foods and that species using them must feed
extensively to meet nutritional needs.

Mallards may have spent less time feeding because they participated
in evening feeding flights to flooded cornfields on the refuge. Corn provides
an available, high energy food source that can increase foraging efficiency
and minimize feeding time of Mallards and other ducks (Baldassarre and
Bolen 1984). This reduced feeding time allows additional time for other
activities such as resting.

—

Fic. 1. Seasonal activity patterns of Mallards and American Wigeon. For each species
by activity, monthly comparisons that were not significantly different (P > 0.05) within
seasons have identical letters above histobars (upper case = 1983-84, lower case = 1984—
85). Within each month, differences between seasons are denoted by an asterisk. Significant
status differences for each month within a year are noted by split histobars (solid = pairs,
stippled = singles). Numbers below histobars denote sample size (number of observation
days).
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Increased feeding by Mallards during cold periods differs from reports
of decreased feeding in response to colder temperatures in Nebraska (Jorde
et al. 1984). Duration and severity of cold periods, however, render as-
sociated stresses more severe in northern versus southern areas, thus
Mallards could use different strategies to maintain homeostasis. For ex-
ample, waterfowl in northern areas often encounter inclement weather
that renders natural foods unavailable (Jorde et al. 1983, Baldassarre and
Bolen 1984). Mallards wintering farther south can still feed during cold
weather because snow, and especially ice, seldom occur for long periods
and inhibit food availability. Mallards may then increase feeding time
rather than depend on accumulated lipid reserves.

Perhaps American Wigeon did not increase feeding in response to cold
weather (i.e., December 1983 vs December 1984) because they could not
meet increased metabolic demands by increasing already high feeding
rates. American Wigeon may use stored body reserves as do other wa-
terfowl during winter (Raveling 1979), or perhaps they select favorable
microclimates at this time (Brodsky and Weatherhead 1984). Further
research examining intraspecific geographical variation in lipid content
and activity patterns is necessary to test this hypothesis.

Social activities comprised a small portion of overall time budgets of
both species, but appeared important and possibly influenced by other
flock activities. For example, increased alert time of paired Mallards in
early mornings during December (9%) may be a response to higher court-
ship activities of single birds during this time (23%). Increased agonistic
activity in December also may relate to courtship, or reflect increased
aggressiveness as feeding time increased.

Differences in courtship activities during December appear influenced
by pairing chronology and its effects on the ratio of paired and single
birds. Pairing by Mallards occurs mainly from September through De-
cember, with 90% of individuals paired by January (Johnsgard 1960).
Thus, increased courtship by single birds may reflect competition for fewer
potential mates. Paired birds did not appear to court as frequently (Fig.
1), but remained in close association and occasionally engaged in displays
and copulations. These activities may aid females in assessing breeding
suitability of males or maintaining and strengthening pairbonds (Afton
and Sayler 1982). Courtship activities by American Wigeon were lower
possibly because only 60% are paired by mid-February (Soutiere et al.
1972).

Activity patterns by habitat. —Both species usually fed more on im-
poundments, which are managed for waterfowl, probably because these
areas provided more natural food than did river sites. River sites, how-
ever, were used for resting and comfort because sandbars provided areas
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for loafing and preening activities. Also, birds concentrated on southern
and leeward sites, which appeared to maximize exposure to solar radiation
and protection from northern winds.

Courtship was higher on impoundments perhaps because these areas
provided habitat more suitable for pair formation. For example, the Hous-
ton impoundments, with higher structural diversity of vegetation, prob-
ably provided isolated areas, which can be important during pair for-
mation (cf. Afton and Sayler 1982, Wishart 1983a).

ACKNOWLEDGMENTS

We gratefully acknowledge all personnel at Eufaula National Wildlife Refuge for logistical
support and interest throughout the study and especially thank D. E. Temple, W. D. Rundle,
and R. A. Johnson. The project was partially supported by the Auburn University Research
Grant-in-Aid Program. R. E. Mirarchi and M. K. Causey reviewed early drafts of the
manuscript. This is publication No. 15-85928 of the Alabama Agricultural Experiment
Station.

LITERATURE CITED

AFTON, A. D. anD R. D. SayLer. 1982. Social courtship and pairbonding of Common
Goldeneyes, Bucephala clangula, wintering in Minnesota. Can. Field.-Nat. 96:295-300.

BALDASSARRE, G. A. AND E. G. BoLen. 1984. Field-feeding ecology of waterfowl wintering
on the Southern High Plains of Texas. J. Wildl. Manage. 48:63-71.

BeLLrOSE, F. C. 1980. Ducks, geese and swans of North America. Stackpole, Harrisburg,
Pennsylvania.

BroDsKY, L. M. AND P. J. WEATHERHEAD. 1984. Behavioural thermoregulation in wintering
Black Ducks: roosting and resting. Can. J. Zool. 62:1223-1226.

CarroLrL, T. 1983. A vegetation analysis of the Kennedy, Houston, and Bradley units of
the Eufaula National Wildlife Refuge. Unpubl. Rep., Eufaula National Wildlife Refuge
files.

FrEDRICKSON, L. H. AND R. D. DroBNEY. 1979. Habitat utilization by postbreeding wa-
terfowl. Pp. 119-131 in Waterfowl and wetlands—an integrated review (T. A. Bookhout,
ed.). Northcent. Sec., The Wildl. Soc., Madison, Wisconsin.

HEITMEYER, M. E. AND L. H. FREDRICKSON. 1981. Do wetland conditions in the Mississippi
Delta hardwoods influence Mallard recruitment? Trans. N. Am. Wildl. Nat. Resource
Conf. 46:44-57,

Hepp, G. R. AND J. D. HaIr. 1984. Dominance in wintering waterfowl (Anatini): effects
on distribution of the sexes. Condor 86:251-257.

JOHNSGARD, P. A. 1960. Pair formation mechanisms in Anas (Anatidae) and related genera.
Ibis 102:616-618.

JorpE, D. G., G. L. Kraru, AND R. D. CRAWFORD. 1983. Feeding ecology of Mallards
wintering in Nebraska. J. Wildl. Manage. 47:1044-1053.

X ) , AND M. A. HAay. 1984. Effects of weather on habitat selection and
behavior of Mallards wintering in Nebraska. Condor 86:258-265.

Kraru, G. L. 1981. The role of nutrient reserves in Mallard reproduction. Auk 98:
29-38.

McKINNEY, F. 1973. Ecoethological aspects of reproduction. Pp. 6-12 in Breeding biology
of birds (D. S. Farner, ed.). Nat. Acad. Sci., Washington, D.C.




464 THE WILSON BULLETIN « Vol. 99, No. 3, September 1987

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION. 1983-85. Monthly summary of
local climatological data—Columbus, Georgia. Asheville, North Carolina.

PauLrus, S. L. 1982. Feeding ecology of Gadwalls in Louisiana in winter. J. Wildl. Manage.
46:71-79.

1984. Activity budgets of nonbreeding Gadwalls in Louisiana. J. Wildl. Manage.
48:371-380.

QuiniAN, E. E. AND G. A. BALDASSARRE. 1984. Activity budgets of nonbreeding Green-
winged Teal on playa lakes in Texas. J. Wildl. Manage. 48:838-845.

RAVELING, D. G. 1979. The annual cycle of body composition of Canada Geese with
special reference to control of reproduction. Auk 96:234-252.

SouTIERE, E. C., H. S. MyRick, AND E. G. BorLen. 1972, Chronology and behavior of
American Wigeon wintering in Texas. J. Wildl. Manage. 36:752-758.

STEEL, R. G. D. AND J. H. TorRIE. 1980. Principles and procedures of statistics. McGraw-
Hill, New York, New York.

WIENS, J. A., S. G. MARTIN, W. R. HoLTHAUS, AND F. A. IweN. 1970. Metronome timing
in behavioral ecology studies. Ecology 51:350-352.

WisHART, R. A. 1983a. The behavioral ecology of the American Wigeon (4nas americana)
over its annual cycle. Ph.D. diss., Univ. Manitoba, Winnipeg, Manitoba.

1983b. Pairing chronology and mate selection in the American Wigeon (4nas
americana). Can. J. Zool. 61:1733-1743.

ZAR, J. H. 1974. Biostatistical analysis. Prentice-Hall, Englewood Cliffs, New Jersey.




