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Bald Eagles (Haliaeetus leucocephalus) are widely known
to compete with conspecifics for food both by pirating
small prey items and by supplanting other individuals
at large prey items (McClelland 1973, Stalmaster 1976,
Sherrod et al. 1977, Knight and Knight 1983). The
effect of plumage (adult, subadult, immature) and rel-
ative size on the outcome of these interactions has been
described by others (Griffin 1981, Stalmaster and Ges-

! Received 25 August 1989. Final acceptance 15 Jan-
uary 1990.

saman 1984, Hansen 1986, Knight and Skagen 1988),
however, the actual sex of the eagles was unknown in
these studies.

Aspart of areintroduction attempt on Santa Catalina
Island, California, Bald Eagles that were reared and
released from artificial nest (hacking) platforms from
1980 through 1984 were observed to determine their
time and activity budgets. Here I report on the outcome
of supplanting attempts between 11 individuals of
known age and sex.

METHODS

Eagles were sexed by morphometrics or karyotyping
(Garcelon et al. 1985), or by observing a bird’s behav-
ior during nesting (e.g., egg laying). Weights were ob-
tained on eight of the 11 eagles that we observed in



this study. An eagle’s weight was taken either just prior
to fledging, or when the eagle was trapped 1-2 years
later. Mean weight for females was 4,745 g (n = 4),
and for males was 3,375 g (n = 4). While the fledging
weights of raptors may be higher than older birds, the
magnitude of the differences between the sexes should
be similar. Prior to release on the island each eagle was
fitted with wrap-around patagial wing markers and
backpack-mounted telemetry transmitters (Garcelon
1988) for individual identification. Observations of ea-
gle supplanting attempts were recorded for sex and age
of the birds involved, and whether the supplanting
attempt was successful. A successful supplanting was
defined as one where the aggressor replaced or removed
the recipient from a perch, or moved the recipient more
than 1 m from a carcass or position on the ground near
a carcass. In order to better examine relationships be-
tween different age classes, same-aged individuals were
pooled disregarding sex. A chi-square contingency or
Fisher’s exact test was used to test for differences of
age and sex on outcomes of interactions.

RESULTS

Individual eagles initiated interactions with one to four
other individuals. In supplanting attempts by birds of
the same age but different sex, there was a significant
difference in the proportion of successful female-ini-
tiated attempts compared to those attempts initiated
by males (P < 0.001). Female eagles initiated 46 sup-
planting attempts and were always successful. Only
four of the 46 attempts (8.6%) initiated by females
included physical contact (use of talons or wing slap-
ping). Male eagles initiated fewer intersexual supplant-
ing attempts (n = 12) and were successful in five (42%).
Of the attempts made by males, six included physical
contact with the defending female.

I observed 28 supplanting attempts involving two
birds of different age and sex (Table 1). Pooling birds
by age (disregarding sex) showed no significant differ-
ence in successful supplantings by older birds over
younger birds (P = 0.21). When pooled by sex, re-
gardless of age, there was a significant difference be-
tween females and males (P = 0.04), with females being
more successful at supplanting males.

When supplanting attempts by eagles of different age
and the same sex were examined no significant differ-
ence in the success of attempts could be attributed to
age (P = 0.36). When older birds initiated supplanting
attempts against younger birds of the same sex, they
were successful in four of five attempts. Younger birds
initiating supplanting attempts against older birds of
the same sex were successful in all nine attempts. Sup-
planting attempts between eagles of the same age and
sex did not elucidate any pattern of hierarchy among
the birds; the number of attempts initiated by males
was similar to that of females, six and nine, respec-
tively.

DISCUSSION

Factors affecting the outcome of pirating and supplant-
ing attempts by Bald Eagles have been discussed by
others (Griffin 1981, Stalmaster and Gessaman 1984,
Hansen 1986, Knight and Skagen 1988). These factors
included age, size, hunger level, mode of attack, dis-
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TABLE 1. Outcomes of supplanting attempts by Bald
Eagles of different sex and different age, from 1981
through 1984. Older and younger refer to at least 1
year difference in age between the Bald Eagles involved
in the supplanting attempts.

Outcome
No.

No. suc- unsuc-

Initiator Defender cessful  cessful
Older female Younger male 3 0
Older male Younger female 4 2
Younger female Older male 15 0
Younger male Older female 3 1

plays, and availability of food. Hansen (1986) sug-
gested that eagles assessed the relative fighting ability
or expected payoffs of opponents and then acted ac-
cordingly.

In interspecific assemblages of scavenging birds, larger
birds were generally shown to be dominant in both
inter- and intraspecific interactions (Petrides 1959, An-
dersen and Horwitz 1979, Wallace and Temple 1987).
With Bald Eagles, size also appeared to be a major
factor in determining the success of an interaction. In
this study, female eagles were 29% heavier than male
eagles. In 40 outcomes ranked by size, Hansen (1986)
found larger Bald Eagles won 85% of the time. Knight
and Skagen (1988) found that larger eagles, regardless
of age, were successful in pirating from eagles of all
sizes. My results were consistent with these data; fe-
male (i.e., large) eagles were always successful in sup-
planting male (i.e., small) eagles of the same age.

The effect of age on the success of an interaction
appeared to be more variable and less important than
size. Hansen (1986) found that adult eagles won 92
contests against younger birds (subadult and immature
classes) and lost 94, while juveniles attacking adults
won contests much more frequently than adults pir-
ating from juveniles. However, Stalmaster and Ges-
saman (1984) found that older eagles were significantly
more successful in supplanting and stealing food from
younger birds, although relative sizes were not report-
ed. Griffin (1981) found that both adults and immature
eagles were highly successful in supplanting each other.

In this study, the relative importance of size vs. age
was further exemplified by the lack of a significant
difference in the success of interactions between birds
of the same sex, but of different age. For Andean Con-
dors (Vultur gryphus), males were generally larger than
females, and young male condors were generally sub-
ordinate to females more than 1 year older, even though
males may have weighed as much as one-third more
(Wallace and Temple 1987).

While male Bald Eagles made significantly fewer sup-
planting attempts against females of the same sex, they
escalated the interactions to include contact more often
than females. However, because males almost always
gave way to an approaching female, there may have
been no need for females to escalate an interaction.

Knight and Skagen (1988) observed significantly more
instances of physical contact during pirating attempts
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when food was scarce. Hansen (1986) also equated
instances of talon-to-body contact with relative scar-
city of food. He found 4.5% of the interactions included
contact during food scarcity, while only 0.6% included
contact when food was abundant. Hunger was likely
the driving factor causing the increased aggression ex-
hibited by eagles during food scarcity. In this study,
one male used contact in an interaction against a female
of the same age after the male had been away from the
hacking platform for 16 days; the male had been fol-
lowed closely by telemetry and was not known to have
fed during that period.

In this study, size appears to be the most important
factor in determining the outcome of an interaction.
While age (as displayed by plumage) may be used by
eagles to evaluate the potential fighting ability of op-
ponents, it may not be as important as size. Knight
and Skagen (1988) found that the probability of a small
eagle supplanting any other eagle was low unless a small
adult was attempting to pirate from a small immature.

eagles on Santa Catalina Island, California.
M.Sc.thesis, Humboldt State Univ., Arcata, CA.

GARCELON, D. K., M. S. MARTELL, P. T. REDIG, AND
L. C. Buoen. 1985. Morphometric, karyotypic,
and laparoscopic techniques for determining sex
in bald eagles. J. Wildl. Manage. 49:595-599.

GrrFrFIN, C. R. 1981. Interactive behavior among Bald
Eagles wintering in north-central Missouri. Wilson
Bull. 93:259-264.

Hansen, A.J. 1986. Fighting behavior in bald eagles:
A test of game theory. Ecology 67:787-797.

KniGHT, R. L., AND S. K. KNIGHT. 1983. Aspects of
food finding by wintering Bald Eagles. Auk 100:
477-484.

KNIGHT, R. L., AND S. K. SKAGEN. 1988. Agonistic
asymmetries and the foraging ecology of bald ea-
gles. Ecology 69:1188-1194,

McCLELLAND, B. R. 1973. Autumn concentrations
of Bald Eagles in Glacier National Park. Condor
75:121-123.

Other factors, such as hunger level (Hansen 1986), ma; =+ PETRIDES, G. A. 1959. Competition for food between

act as modifiers which alter the risk/benefit associated
with challenging a potentially more dangerous (i.e.,
larger and/or older) opponent.

I would like to thank Gary Roemer, Richard Go-
lightly, David Kitchen, Debra Schlafmann, and two
anonymous reviewers for their comments on the
manuscript.

LITERATURE CITED

ANDERSON, D. J., AND R. J. Horwitz. 1979. Com-

five species of east African vultures. Auk 76:104—
106.

SHERROD, S. K., C. M. WHITE, AND F.S.L. WILLIAMSON.
1977. Biology of the Bald Eagle on Amchitka
Island, Alaska. Living Bird 15:143-182.

STALMASTER, M. V. 1976. Winter ecology and effects
of human activity on bald eagles in the Nooksack
River Valley, Washington. M.Sc.thesis, Western
Washington State College, Bellingham.

STALMASTER, M. V., AND J. A. GEssaMAN. 1984. Eco-
logical energetics and foraging behavior of over-
wintering bald eagles. Ecol. Monogr. 54:407-428.

petitive interactions among vultures and their avi =+ WaLLACE, M. P, AND S. A. TEmpLE. 1987. Compe-

an competitors. Ibis 121:505-509.
GARCeLON, D. K. 1988. The reintroduction of bald

titive interactions within and between species in
a guild of avian scavengers. Auk 104:290-295.



	Article Contents
	p.532
	p.533
	p.534

	Issue Table of Contents
	The Condor, Vol. 92, No. 2 (May, 1990), pp. 277-541
	Front Matter
	Bird Specimens and Documentation: Critical Data for a Critical Resource [pp.277-283]
	Leapfrog Migration in North American Shorebirds: Intra- and Interspecific Examples [pp.284-290]
	Co-Occurrences of Foods in Stomachs and Feces of Fruit-Eating Birds [pp.291-303]
	Conductance and Structure of Eggs of Adelie Penguins, Pygoscelis adeliae, and Its Implications for Incubation [pp.304-312]
	Analyst and Observer Variability in Density Estimates from Spot Mapping [pp.313-325]
	Statistical Perspectives and Experimental Design When Counting Birds on Line Transects [pp.326-335]
	Red-Winged Blackbirds and Brown-Headed Cowbirds: Some Aspects of a Host-Parasite Relationship [pp.336-340]
	Breeding Energetics and Thermal Ecology of the Acorn Woodpecker in Central Coastal California [pp.341-359]
	Individual Contributions to Cooperative Nest Care in the Acorn Woodpecker [pp.360-368]
	Courtship and Aggression in Canvasbacks: Influence of Sex and Pair-Bonding [pp.369-378]
	Water Economy of Granivorous Birds: A Predictive Model [pp.379-392]
	Adaptations to Tidal Marshes in Breeding Populations of the Swamp Sparrow [pp.393-404]
	Comparison of Roost Use by Three Species of Communal Roostmates [pp.405-412]
	Diet of Nestling Winter Wrens in Relationship to Food Availability [pp.413-420]
	Foraging Roles of Male and Female Western Grebes during Brood Rearing [pp.421-426]
	Habitat Specialization and Foraging Behavior by Birds of Amazonian River Islands in Northeastern Peru [pp.427-443]
	Population Dynamics of the Wood Thrush in Southern Veracruz, Mexico [pp.444-460]
	Patterns of Shiny Cowbird Parasitism in St. Lucia and Southwestern Puerto Rico [pp.461-469]
	Social System and Helping Behavior in the White-Banded Tanager (Neothraupis fasciata) [pp.470-474]
	Prey Delivery, Caching, and Retrieval Rates in Nesting Prairie Falcons [pp.475-484]
	Calling Behavior of Spotted Owls in Northern Arizona [pp.485-490]
	Distribution, Density, and Age Structure of Spotted Owls on Two Southern California Habitat Islands [pp.491-495]
	Total Body Electrical Conductivity (TOBEC) to Estimate Total Body Fat of Free-Living Birds [pp.496-499]
	Fat Scoring: Sources of Variability [pp.500-507]
	Numbers and Distribution of Sperm in the Uterovaginal Sperm Storage Tubules of the Zebra Finch [pp.508-516]
	Short Communications
	First Records for the Boreal Owl in New Mexico [pp.517-519]
	Additional Evidence of Multiple Parentage in Eastern Bluebirds [pp.520-521]
	Function of Crest Displays in Royal Flycatchers (Onychorhynchus) [pp.522-524]
	Daytime Feeding by Leach's Storm-Petrel on a Midwater Fish in the Eastern Tropical Pacific [pp.524-527]
	Song as Part of High Intensity Aggressive Interactions of Wintering White-Throated Sparrows [pp.527-530]
	Sexual Differences in Antipredator Behavior of Breeding American Avocets and Black-Necked Stilts [pp.530-532]
	Observations of Aggressive Interactions by Bald Eagles of Known Age and Sex [pp.532-534]
	Clutch Size, Offspring Quality, and Female Survival in Tree Swallows: An Experiment [pp.534-537]
	The Correct Spelling of Hypoleucus Reichenbach, 1852 [p.537]
	Geographic Variation in the Yellow-Billed Cuckoo: Corrections and Comments [p.538]

	Book Reviews
	untitled [pp.539-540]
	untitled [p.540]

	News and Notes [p.541]
	Back Matter





