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COURTSHIP AND AGGRESSION IN CANVASBACKS:
INFLUENCE OF SEX AND PAIR-BONDING!

JaMmes R. LovvoRN?
Department of Zoology, University of Wisconsin, Madison, WI 53706

Abstract.

Time-activity budgets, courtship, and aggression of paired and unpaired Can-

vasbacks (Aythya valisineria) were studied on the upper Mississippi River and on Long
Point Bay, Lake Erie, during spring migration. Of Canvasbacks present, 25-28% were female
of which 17-27% were paired. Paired Canvasbacks spent more time in foraging aggression
and initiated and won more encounters than did unpaired individuals. Paired females
engaged in more courtship-related threats, chases, and neck-stretches than did unpaired
females. Paired females exceeded paired males in foraging aggression and in courtship
behaviors such as neck-stretches and chases, with the trend in all chases reversing just before
or upon arrival at nesting sites. Thus in the early stages of pairing, females rather than males
appeared to assume the primary role in foraging aggression and repelling courtship advances

of other males.

Key words: Canvasback; Aythya valisineria; courtship; aggression; pair-bonding.

INTRODUCTION

In monogamous birds, pair-bonded individuals
are often behaviorally dominant to unpaired in-
dividuals (Raveling 1970, Ashcroft 1976, Scott
1980, Patterson 1982, Paulus 1983, Hepp and
Hair 1984, Teunissen et al. 1985, Lamprecht
1986, Hepp 1989). In northern ducks on the
breeding grounds (Dwyer 1974, Ashcroft 1976,
Afton 1979, Stewart and Titman 1980, Wishart
1983, Anderson 1985a) and in dabbling ducks
(Anatini), geese, and swans on wintering areas
(Scott 1980, Hepp and Hair 1984, Teunissen et
al. 1985), females especially appear to benefit
from pair-bonds owing to mate defense by males.
Whether defense by the male constitutes indirect
reproductive investment in the female’s body
condition, or simply protection of his paternity
or pair-bond integrity (see Anderson 1985a), an
important result is presumed to be enhancement
of the female’s foraging efficiency (Dwyer 1974,
Ashcroft 1976, Afton 1979, Stewart and Titman
1980, Wittenberger and Tilson 1980, Afton and
Sayler 1982, Hepp and Hair 1984, McKinney
1986; see also LeFebvre and Henderson 1980).

Costs and benefits of pair-bonding, however,
may differ both between males and females (Af-
ton and Sayler 1982, Hepp and Hair 1983) and
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among individuals. Time of pairing, “choosi-
ness” in mate selection, and pair-bond mainte-
nance effort are all expected to reflect not only
the relative reproductive effort of the sexes, but
also the availability of potential mates to a given
sex or individual (review in Thornhill 1986).
Factors affecting the choices available include the
operational sex ratio of the population (Emlen
and Oring 1977) and the relative “quality” of
different individuals as mates (Searcy 1982). Such
qualities are expected to have greater influence
on differential mating success in the sex that is
numerically dominant (Emlen and Oring 1977)
or that has lower but still appreciable reproduc-
tive effort (Burley 1977).

In Canvasbacks, Aythya valisineria, males out-
number females about three to one (Bellrose
1980), and females alone incubate and care for
broods. However, during the nesting period,
males apparently provide indirect reproductive
investment by defending their mates from har-
assment by other males or pairs, by watching for
predators, and by chasing away parasitic Red-
heads, A. americana (Anderson 1984, 1985a,
1985b).

Established theory (Emlen and Oring 1977,
Wittenberger and Tilson 1980, Thornhill 1986)
predicts that male Canvasbacks, because of their
much greater abundance and lesser reproductive
investment, should compete among themselves
for females and defend their mates from other
males. In turn, females should use their control
over the pairing process to encourage their mates
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to defend them from unwanted intruders. How-
ever, these same circumstances are also expected
to increase the importance of male-quality vari-
ations in mate choice by females (Burley 1977,
Petrie 1983a), possibly altering anticipated pat-
terns in pair-bond behavior by the sexes. Male-
quality variations should also have greater effects
on options for mate desertion by either sex early
in the pairing process, when there are more un-
paired females available (more pairing oppor-
tunities for high-quality males) and little behav-
ioral synchronization between mates has
occurred.

I studied time-activity budgets, display fre-
quencies, and aggressive relations of paired and
unpaired Canvasbacks during spring migration
(see also Lovvorn 1989). In this paper, I examine
(1) the influence of pair-bond formation on
aggression and dominance, and (2) the relative
roles of paired males and females in aggression
toward other Canvasbacks.

MATING SYSTEM

Canvasbacks form new pair-bonds each spring,
primarily during migration. Females respond to
courtship displays of males by threatening or
chasing them, and by various signals that en-
courage male courtship. The female exhibits ini-
tial choice by performing inciting displays and
mutual neck-stretches with the chosen male while
threatening or chasing other males (display de-
scriptions in Palmer 1976, p. 150). Stability of
these initial pair-bonds has not been studied in
wild, marked individuals; but females in seem-
ingly well-established pairs are courted frequent-
ly by unpaired as well as paired males. Pair-
bonds are apparently reinforced by displays such
as mutual neck-stretches, by copulation, and by
aggression toward rival males and pairs. Paired
males foster extra-pair liaisons with other paired
females, but forced copulations are rare and pairs
typically remain together for renesting attempts
(Hochbaum 1944; Anderson 1984, 19835a,
1985b).

METHODS

I studied Canvasbacks at two stopover areas dur-
ing spring migration in different years (see also
Lovvorn 1989). In 1983 on Navigation Pool 8
of the Mississippi River near La Crosse, Wis-
consin, I recorded Canvasback behavior during
the peak of migration, 23 March-5 April. In 1984
at Long Point Bay, Lake Erie, I documented be-

havior throughout the time Canvasbacks were
present, 11 March-12 April.

Sex ratios were tallied through a spotting scope
in areas near and including sites where Canvas-
back behavior was studied. Aerial counts by the
U.S. Fish and Wildlife Service (La Crosse) and
the Canadian Wildlife Service (Long Point) pro-
vided data on local numbers of Canvasbacks.

Each day I stratified daylight hours into three
equal periods, and randomly chose 2-3 hr from
each period for observations. Duringa 1-hr sam-
pling interval, I randomly selected four males
and four females in alternate sequence and ob-
served each continuously for 5 min through a
15-60 x spotting scope. Subjects were chosen by
swinging the spotting scope across the range of
visible birds, and then selecting the individual
closest to the center of the field of view of the
scope wherever it came to rest. Canvasbacks al-
most always dived and surfaced without signif-
icant lateral movement, so unmarked individ-
uals could be followed continuously during
feeding bouts (see also Alexander and Hair 1979,
Anderson 1984). I recorded the activity of the
focal individual at 20-sec intervals, and contin-
uously monitored all aggressive interactions and
dive and pause times for that bird.

I used the behavioral terminology of Palmer
(1976, p. 150) and Alexander (1980a, 1980b),
except that I consider the display termed head-
pump by Alexander to be a neck-stretch. I be-
lieve neck-stretches are appeasement displays that
mitigate aggression among courting birds or mates
(McKinney 1961) as well as among noncourting
individuals. I included bill-jabs in the category
of threats because of apparent similarity of func-
tion and low frequency of bill-jabs. I did not
analyze data on displacement-by-presence
(Alexander 1980a) because I probably did not
detect all such interactions. Wins in aggressive
encounters were defined by which bird supplant-
ed the other, and the percentages of wins were
calculated as percentages of interactions with clear
winners. Threats, chases, and fights occurring in
disputes over feeding sites were categorized as
foraging aggression; whereas courtship aggres-
sion included threats and chases among Can-
vasbacks that were actively courting as evi-
denced by courtship displays.

Canvasbacks were classified as “paired” based
on a combination of spatial proximity, coordi-
nation of activities, mutual neck-stretches, in-
citing by the female, and selective threats and
chases. If at the end of a 5-min sampling period
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FIGURE 1. Numbers of Canvasbacksin 1984 at Long

Point Bay, Ontario, and the Mississippi River near La
Crosse, Wisconsin (connected points); and averaged for
Long Point (1972, 1975, 1979, 1984) and La Crosse
(1979-1984) (smooth curves).

I was unsure of an individual’s pair status, I con-
tinued to watch the bird until an accurate deter-
mination was possible. Random selection of fo-
cal individuals was necessary to quantify the
percentage of Canvasbacks that were paired, but
resulted in unequal samples of paired and un-
paired birds.

Data were tested for normality and homoge-
neity of variance, and rank-transformed when
necessary. Percentage tests (Sokal and Rohlf 1969,
p. 607) and z-tests (Student 1907) were used to
test differences in percentages and frequencies.
For time-activity data, characteristically high
variances gave multifactor analyses unaccepta-
bly low power for detecting differences. Conse-
quently, I used combinations of univariate tests.

RESULTS

CHRONOLOGIES OF MIGRATION, SEX RATIOS,
AND PAIR STATUS

Staging chronologies of Canvasbacks at Long
Point and La Crosse in 1984 resembled long-
term averages (Fig. 1); data were insufficient to
construct plots for 1983. First arrival and peak
numbers generally occur earlier at Long Point
than at La Crosse; and for Canvasbacks migrat-
ing from the East Coast toward prairie nesting
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FIGURE 2. Percentage of Canvasbacks that were fe-
male (stippled bars) and percentage of females that
were paired (open bars) in 1984, at Long Point Bay,
Ontario. Numbers of birds sexed during the five suc-
cessive periods were 1,556, 789, 454, 955, and 360.
Numbers of 5-min, focal-individual samples of fe-
males used to determine pair-status percentages are
notated above bars. Days over which observations were
combined are bracketed at the bottom. First thaw ex-
posing many new holes in the ice occurred at point A;
general breakup of ice was at point B.

areas, stopover at La Crosse occurs later in mi-
gration.

Sex ratios and predominance of paired birds
changed markedly throughout the staging period
at a single location (Fig. 2). Apparent departure
of many paired females from Long Point during
26~29 March (Fig. 2) coincided with the opening
of many new holes in the ice. Overall at Long
Point in 1984, the population was 28% female
(average of five periods in Fig. 2) and 17% of
404 females observed as focal individuals were
paired. At La Crosse in 1983, females comprised
25% of the population (n = 14,430 over a 14-
day period) and 27% of 188 focal-individual fe-
males were paired.

NONCOURTSHIP ACTIVITY AND
AGGRESSION

In general, Canvasbacks spent more time swim-
ming and in foraging aggression (Table 1) and
exhibited higher rates and intensities of aggres-
sion (Table 2) at La Crosse in 1983 than at Long
Pointin 1984. At La Crosse, the Canvasback diet
included 48% (by volume) Sagittaria rigida tu-
bers, 20% winter buds of Vallisneria americana,
and 25% Hexagenia spp. nymphs (J. A. Barzen
and C. E. Korschgen, unpubl.); whereas at Long
Point, Canvasbacks fed only on winter buds of
V. americana (Lovvorn 1987). Sagittaria rigida
tubers were much larger, less continuously dis-
tributed, and occurred deeper in the substrate
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Mean percentage of time spent in different activities by Canvasbacks during spring migration in 1984 at Long Point Bay, Ontario, and in 1983 at the
Mississippi River near La Crosse, Wisconsin. Means in the same row followed by the same letter are significantly different (Bonferroni multiple comparisons of

TABLE 1.
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Activity

51

24

281

67

29

ne

37.6

38.0

429

34.0B

35.7

46.0AB

433

33.4A
8.0A
5.9A

22.0

Feeding

12.5DJ

13.6CEG

6.91
12.5

14.3ABFHI
11.5AC
19.4

7.3GHJ
5.2BC
29.9A

7.7EF

4.5BCD
3.2
21.3

Swimming
Resting

9.7
13.8

8.2B
14.7A

17.1

20.4

Sleeping

13.7A
0.7

17.4BC
0.4

10.4
0.6

13.0
0.4

7.3C
0.2

12.8AB
0.1

14.9

14.9
0.4

Comfort movements

Alert

3.1CEF
8.8

1.7G

5.9C

2.4ADHI

6.9

1.5BI
5.7A

0.9
12.0DE

0.9FGH
4.8BDE

0.0DE
8.8

0.4ABC
13.2ABC

2 Number of 5-min, focal-individual samples.

b Primarily foraging.

Aggression®

Courtship

than winter buds of V. americana (Lovvorn
1989). At La Crosse, there was widespread de-
fense of feeding sites and increased swimming
by Canvasbacks, especially unpaired males, ap-
parently in search of foraging opportunities (Ta-
ble 1; note that swimming during courtship is
included in courtship time). At both sites, time
spent feeding was greater in paired than unpaired
males, but did not differ significantly between
paired and unpaired females.

There were no significant main effects or in-
teractions among sex or pair status in dives/min-
ute, dive durations, pause durations, or ratios of
dive and pause durations at the same area. How-
ever, all these parameters were greater (with no
interactions) at La Crosse in 1983 than at Long
Point in 1984 (Bonferroni multiple comparisons
of rank-transformed data, P < 0.001 except for
dives/minute, X = 3.4 vs. 1.5, P = 0.23). I de-
tected no meaningful patterns in times spent rest-
ing, sleeping, alert, or in comfort movements
among sex, pair status, or location (Table 1).

Of the 97% (583/604) of all aggressive en-
counters having clear winners, 98% were won by
individuals initiating them; so the percentage of
wins in Table 2 is essentially equivalent to rel-
ative aggressiveness. Paired females initiated and
won 100% of their encounters with males (there
was no aggression between mates), and 89-100%
of those with females (Table 2). Unpaired fe-
males won only 40-66% of encounters with males,
and 0-50% of those with females. Paired males
won 67-100% of their interactions with males,
but none of their encounters with females. Paired
males were also threatened and chased more
commonly than paired females, but less often
than unpaired males. In terms of aggression ini-
tiated [(encounters/5 min) x (% wins)], paired
females threatened other females more frequent-
ly than did paired males (z-test, P = 0.02). There
were no other significant differences between
paired males and females in initiation of non-
courtship aggression.

COURTSHIP

The fraction of the diurnal period spent in court-
ship by unpaired Canvasbacks was higher in
males than in females at Long Point, but was
similar for both sexes at La Crosse (Table 1).
Average duration of the courtship period (in days)
may differ between sexes, so that comparison of
total time devoted to courtship by males vs. fe-
males is not possible with these data. Neverthe-
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less, it was clear that courtship is time-consum-
ing and energetically costly for females as well
as males.

Frequencies of courtship displays (head throw,
kink-neck call, sneak) generally were greater in
paired males and lower in unpaired males at La
Crosse than at Long Point (Table 3). Neck-
stretches by paired males and females, and threats
by paired females, were more frequent at Long
Point, concurrently with greater courtship activ-
ity among unpaired males (Tables 1 and 3). Un-
like paired females, paired males almost never
threatened or chased other males in a courtship
context. Inciting displays by paired females oc-
curred at rates of 0.51 and 0.18 per 5 min at
Long Point and La Crosse, respectively. Only one
copulation was observed at Long Point, and none
at La Crosse.

0.12¢ (100)%
0.27¢ (100)>
0.02¢ (100)°
0.02 (100

Paired
0.25% (100)*-
0

51

Female

0.074 (1 1)
0.07¢ (22)ce

Unpaired
0.25 (66)
0.12¢ (62)

La Crosse
137
0.03 (50y
'0.03 (25)«

Paired
0.04 (100)

0.58%(77)
0

Obd
0.33¢ (86)

24
o

Male

CHRONOLOGY OF SEXUAL ROLES IN
CHASES

To examine chronological changes in the relative
roles of paired males and females in chasing con-
specifics, I compared my data with those of An-
derson (1985a, p. 81-82). Anderson studied Can-
vasbacks on small breeding ponds with few birds
present, and expressed chase frequencies as chas-
es per number of Canvasbacks available to chase.
This approach was inappropriate for my study
sites, where large areas and numbers of Canvas-
backs made it difficult to quantify how many
birds were “available” to chase. Consequently,
1 used ratios of the numbers of chases performed
by paired males and females (“‘chaser ratios”) for
comparisons. I combined my data for chases in
both courtship and foraging contexts to conform
to Anderson’s presentation.

Paired females did more chasing than paired
males during migration, especially at Long Point
(Table 4). However, chaser frequencies of paired
males far exceeded those of paired females from
arrival at the nesting area through incubation
(end of April through early June). The higher
chaser ratio at La Crosse than at Long Point was
primarily owing to increased male chases in for-
aging contexts (compare Tables 2 and 3).

DISCUSSION

I studied Canvasback behavior at different sites
in different years, so that effects of location and
year could not be distinguished. However, con-
cerning time-activity budgets and aggression ac-
cording to sex and pair status, trends discussed

0.114(62)
0.21¢(71)

0.05¢ (85)¢
0.04¢ (100)
0.01 (50

Unpaired
0.29¢ (65)

- 281

Paired
0.07° (100)»=
0.12¢ (88)
0.01 (100)°

67
0
0
0

Female

0.20 (55)
0.08¢ (50)¢
0.01¢ (40)
0.01 (0

Unpaired
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z-test, experiment-wise a < 0.05.
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0.19 (60)
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0.04 (65)
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Number of 5-min, focal-individual samples.
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Different from opposite sex of same pair status at same location,
Different from male opponent for same sex and pair status of focal individual, test as in (c).
Different from same sex and pair status at Long Point, test as in (c).

Different from unpaired, percentage test, P < 0.05.

Male
Female
Female

Fight
Male

type and sex
of opponent
Male
Female
Chase

Aggression

uuuuu

TABLE 2. Frequencies of foraging aggression (encounters/S min) and percentage of wins by focal individuals (in parentheses) among migrating Canvasbacks in

1984 at Long Point Bay, Ontario, and in 1983 at the Mississippi River near La Crosse, Wisconsin.

na
Threat
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TABLE 3. Frequencies of courtship and pair behaviors (behaviors/5 min) of migrating Canvasbacks in 1984
at Long Point Bay, Ontario, and in 1983 at the Mississippi River near La Crosse, Wisconsin.

Long Point La Crosse
Male Female Male Female

Behavior Unpaired Paired Unpaired Paired Unpaired Paired Unpaired Paired
n? 393 29 337 67 281 24 137 51
Head throw 0.27 0.10° 0.24 0.624
Neck-stretch 0.26 0.720 0.60¢ 1.87% 0.22 0.42 0.63¢ 0.76¢
Kink-neck call 0.71 0.34° 0.42¢ 0.54
Sneak 0.28 0.21 0.19¢ 0.38
Threat to male 0.01 0 0.52¢ 1.82% 0.02 0.04 0.64¢ 1.02b
Chase of male 0.01 0 0.12¢ 0.06 0.02 0 0.044 0.16¢

* Number of 5-min, focal-individual samples.

¢ Different from unpaired, z-test, experiment-wise a < 0.05.

< Different from male of same pair status at same location, test as in (b).
< Different from same sex and pair status at Long Point, test as in (b).

below were consistent for both data sets regard-
less of any site or year differences.

AGGRESSION

I could not construct dominance matrices relat-
ing paired and unpaired Canvasbacks of either
sex, because when concentrating on focal indi-
viduals in flocks I often could not identify the
pair status of their opponents with certainty. It
is also not possible to identify ages of Canvas-
backs at a distance, and age can influence the
outcome of aggression between males and fe-
males. On wintering areas in South Carolina, adult
female Canvasbacks won 36% of encounters with
Jjuvenile males, but only 1% of encounters with
adult males (Alexander 1987). Of Canvasbacks
I collected at Long Point in spring 1984, eight of
34 males and two of 16 females were juveniles,
and most juveniles were collected in the last §
days of the staging period when no pairs were
observed in the area. At La Crosse in spring 1984,
none of 22 males and three of 23 females col-
lected near the peak of migration were juveniles
(J. A. Barzen, unpubl.). Consequently, most of
the aggression I documented probably occurred
among adults.

Paired Canvasbacks tended to spend more time
in aggression and initiated and won more ag-
gressive encounters than unpaired Canvasbacks
(Tables 1 and 2). Similar trends have been de-
scribed in other ducks (Ashcroft 1976, Patterson
1982, Paulus 1983, Hepp and Hair 1984). How-
ever, documenting this relationship does not in-
dicate whether pairing enables dominance or
rather that dominant individuals tend to pair
(Patterson 1982). Among captive Common
Shelducks, Tadorna tadorna, Patterson (1982)

reported that females did not pair with males
that were initially most dominant, and that the
dominance rankings of paired males were read-
justed to the original rankings of their mates.
Paired Common Shelducks were, however, dom-
inant to unpaired individuals. In field studies of
Common Eiders, Somateria mollissima (Ash-
croft 1976), and Tundra Swans, Cygnus colum-
bianus (Scott 1980), in winter, females were less
successful in aggressive encounters, were threat-
ened more frequently, and spent less time feeding
when separated from their mates than when close
to them. These findings suggest that in these
species pairing leads to dominance rather than
the reverse. In captive American Black Ducks,
Anas rubripes, dominant individuals were more
likely than subordinates to form pair-bonds, and
the prepairing dominance ranks of mates were
positively related (Hepp 1989). The primary
benefit of dominance in American Black Ducks

TABLE 4. Ratios of numbers of chases performed by
paired Canvasbacks (male/female) during spring mi-
gration (this study) and on breeding areas near Min-
nedosa, Manitoba (Anderson 1985a). For laying and
incubation, first and renesting attempts are combined.

Period Chaser ratio

Migration

Long Point 0.4

La Crosse 0.9
Breeding

Postarrival 11.0

Prelaying 21.5

Laying 17.8

Incubation 24.7
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appeared to be priority in pair-bonding rather
than improvement of winter body condition.

Moreover, in the reproductive season it cannot
be assumed that enhanced foraging efficiency
(food intake per unit effort) automatically results
from, or, in fact, motivates aggression by paired
birds. Both male and female may benefit from
chasing behavior for reasons other than foraging,
such as protecting the male’s paternity, the fe-
male’s choice of mate, or any compatibility or
synchronization developed by the pair up to that
point. It is also insufficient to show that paired
birds feed more, because greater feeding effort
could result from the behavioral or hormonal
stimulus of being paired (Akesson and Raveling
1981). Functionally relating the aggressiveness
of paired birds to their feeding efficiency in spring
will require foraging data on individuals when
(1) their endocrine levels are manipulated to
mimic those of birds of different pair status
(Bluhm et al. 1984, Moore 1984), (2) their pair
status or proximity to mates changes, and (3)
food abundance and dispersion are such that any
effects of pair aggressiveness on foraging effi-
ciency are expressed.

COURTSHIP

Courtship-related threats, chases, and neck-
stretches were much more frequent in paired than
in unpaired female Canvasbacks (Table 3). This
trend might result from unpaired males directing
courtship differentially toward desirable females
that are already paired. When concentrating on
focal individuals in flocks, I was unable to de-
termine consistently the pair status of females
courted by focal-individual males (other than
their own mates); so I cannot evaluate this pos-
sibility. Among wild Mallards (A. platyrhyn-
chos), unpaired males in fact displayed more fre-
quently to unpaired females (Bossema and
Roemers 1985). The difference in behavior of
female Canvasbacks after pairing might also re-
sult from pair-bond-related behavior discussed
below.

RELATIVE BEHAVIOR OF PAIRED

MALES AND FEMALES

In early spring, paired female Canvasbacks ex-
ceeded paired males both in foraging aggression
and in sexual neck-stretches and chases, with the
trend in all chases reversing just before or upon
arrival at nesting sites (Tables 1-4). Thus in early
stages of pairing, male Canvasbacks did not as-
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sume a primary role in defending their mates
from foraging aggression or the courtship ad-
vances of other males, and did not thereby in-
crease the females’ foraging time (Table 1, Lov-
vorn 1989). This situation is in marked contrast
to patterns reported for Common Eiders, Gad-
walls (4. strepera), and American Wigeons (4.
americana) on wintering areas (Ashcroft 1976,
Paulus 1983, Wishart 1983); for Gadwalls, Blue-
winged Teals (4. discors), and American Wi-
geons on breeding areas (Dwyer 1974, Stewart
and Titman 1980, Wishart 1983); and for Can-
vasbacks after arrival at nesting sites (Table 4;
Anderson 1985a, 1985b). However, Weller (1967)
noted that in Redheads females “were respon-
sible for most pair-defense” in late winter and
during migration. Furthermore, Anderson (1984)
found that pair-bond-reinforcement behaviors
of maintaining proximity, coordinating activi-
ties, and initiating mutual displays were greater
in paired female Canvasbacks than in paired
males from migration through the prelaying pe-
riod, and that only during laying did males take
the lead in pair-bond maintenance. Possible al-
ternative explanations for trends in relative ag-
gressiveness of male and female Canvasbacks in-
clude: (1) newly paired females continue to test
rival males as potential mates; and (2) female
aggression toward rival males strengthens the
pair-bond, signals the female’s commitment to
her mate, and thereby protects her extensive in-
vestment in the mate-selection process.
Evaluation of these alternatives is complicated
because threats and chases appear to be used by
female Canvasbacks both to test potential mates
during courtship (and perhaps to elicit such
courtship), as well as to repel strange males later
in the breeding sequence (Anderson 1985a). Rel-
ative to alternative 1 above, it seems that mate
switches must occur or else males would not con-
tinue to court paired females. Courtship of paired
females by males other than their mates contin-
ues into the nesting period, during which mate
switches occur in about 17% of pairs (Anderson
1985b). No data exist on the stability of new pair-
bonds in wild, marked Canvasbacks during mi-
gration. However, Anderson (1984) documented
greater pair-bond reinforcement by females than
by males during early stages of pairing (see above),
which provides independent evidence for alter-
native 1 vs. 2 based on different behavioral cri-
teria than were used in my study. Anderson’s
results support the interpretation that female
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threats and chases (Tables 2-4) involve more
than continued assessment of rival males (alter-
native 1), and are in fact intended to reinforce
her existing pair-bond (alternative 2).

Alternative 2 is of interest regarding the influ-
ence of relative pair-bond benefits on “control”
of the pairing process by either males or females
(see Afton and Sayler 1982, Anderson 1984,
McKinney 1986, Thornhill 1986). In Canvas-
backs, annual survivorship among adults is 75%
in males and 56% in females (Nichols and Har-
amis 1980), and among juveniles is 36% in males
and 30% in females (Office of Migratory Bird
Management, U.S. Fish and Wildlife Service, un-
publ.). The skewed sex ratio (>70% male, Bell-
rose 1980) dictates that three-fourths of Can-
vasback males cannot pair in a given year. Hence,
heritable traits that influence whether a female’s
male offspring will ever obtain mates, or the age
at which they first obtain mates, would seem
extremely important to her fitness (Cook and
Siegel 1974, Boag 1982). Superabundance of
males relative to females is expected to increase
the influence of male-quality variations in mate
choice by females (Burley 1977; Thornhill 1980;
Petriec 1983a, 1983Db). The fitness value of male
traits such as body condition, aggressiveness, and
skill in courtship (e.g., Lambrechts and Dhondt
1986, Lamprecht 1986) would be extremely dif-
ficult to establish in wild Canvasback popula-
tions. However, the importance of male quality
in Canvasbacks is suggested by the extensive time
and effort a female expends in mate selection
(Tables 1 and 3), in which the relative quality of
the mate she chooses represents the net gain from
her investment. The fact that a paired male con-
tinues to court other females could result in great-
er pair-bond reinforcement by his new mate, and
perhaps confirmation of her commitment to the
pair-bond through vigorous rejection of rival
males (Erickson and Zenone 1976, Anderson
1984).

Established theory holds that mate selection
will be controlled by the sex with greater repro-
ductive investment, lower numbers, or both
(Emlen and Oring 1977, Wittenberger and Tilson
1980, Thornhill 1986). In keeping with these
principles, female Canvasbacks clearly retain the
primary role in mate selection (Bluhm 1985).
However, superimposed on broad between-sex
differences, there appear to be variations in male
quality that oblige females to invest heavily in
mate-selection processes, and that may result in

female defense of chosen males until new pair-
bonds are firmly established (Table 4; see Burley
1977, Bossema and Kruijt 1982). Such mecha-
nisms may explain the female aggression now
well documented in Canvasbacks (Anderson
1984, Bluhm 1985, this study) that seems in-
consistent with theories not considering the im-
portance of male-quality variations to females.
If male quality does affect pair-bond reinforce-
ment by newly paired females, such behavior
would not depend on between-sex differences in
cumulative reproductive effort (see Anderson
1984), but rather on the probability of early mate
desertion based on alternatives available to dif-
ferent individuals (Boucher 1977). Further study
of other taxa throughout the breeding sequence
might provide more evidence of mate defense
when suitable mates superficially do not appear
to be scarce (e.g., Thornhill 1980; Petrie 1983a,
1983b).
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