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Abstract.--Nestling and adult Bald Eagles (Haliaeetus leucocephalus) banded and observed 
in the Greater Yellowstone region of northwestern Wyoming and southeastern Idaho dis- 
played previously unrecorded plumage and talon coloration. Atypical characteristics were 
noted in nine nestling and three adult Bald Eagles associated with the Snake River watershed 
between 1979 and 1989. Atypical plumage in nestlings was characteristic of genetically based 
pied plumage (i.e., feathers either completely white or completely brown, not diluted, speck- 
led, or partially albino). Pied plumage in nestlings was manifested as one or all of the fol- 
lowing abnormal characteristics: a wedge of white feathers on the crown, white breast patch, 
white chin, abdomen, and crissum feathers, white epaulets, and in one case, a completely 
white primary feather. One parent of a brood of affected nestlings exhibited atypical char- 
acteristics while parents of another brood were normal. Pied plumage of adults was charac- 
terized by small white breast patches, white feathers on the lateral crus, white feathers on 
the leading edge of the patagium, and/or white epaulets. Similar atypical plumage and talons 
were recorded in Golden Eagles. Pied plumage was expressed only in female Bald Eagles 
and was associated with white (normally black) talons in both nestlings and adults and par- 
tially yellow (normally all black) cere in nestlings. Pied plumage may be masked in definitive 
plumage of Bald Eagles or at least not obvious when viewed from a distance. Pied plumage 
in nestling Bald Eagles may be unique to Greater Yellowstone and proximity of affected eagles 
exhibiting pied plumage indicated close genetic relationship among resident breeding pairs. 

COLORACION ATENUADA EN HALIAEETUS LEUCOCEPHALUS 

Sinopsis.--Pichones y adultos de Haliaeetus leucocephalus marcados y observados en la regi6n 
del "Greater Yellowstone" del noroeste de Wyoming y del sureste de Idaho mostraron una 
coloraci6n de plumaje y de talones previamente desconocida. Entre 1979 y 1989 se detect6 
la coloraci6n atipica en 9 pichones yen 3 adultos de Haliaeetus leucocephalus asociados con 
la cuenca del R/o "Snake." E1 plumaje atipico en los pichones era caracteristico de plumaje 
atenuado gen6ticamente basado, e.g., plumas ya sean totalmente blancas o totalmente mar- 
rones, no diluidas, moteadas, o parcialmente albinas. E1 plumaje atenuado en pichones con- 
sisti6 en uno o todos de las siguientes caracterlsticas, una curia de plumas biancas en la 
cabeza, un parcho blanco en el pecho, plumas ventrales blancas, atenuadamente blancas, y 
en un caso, una primaria completamente bianca. Un padre de una cria exhibi6 caracteristicas 
atipicas, mientras los padres de otra eran normales. E1 plumaje atenuado de adultos se car- 
acteriz6 por pequerios parchos blancos en el pecho, plumas blancas en los laterales de la 
cola, plumas blancas en la esquina principal del patagio, y por espolones blancas. Un plumaje 
similarmente atipico y talones se registraron en individuos de Aquila chrysaetos. E1 plumaje 
atenuado se expers6 solo en hembras de Haliacetus leucocephalus y se asoci6 a talones blancos 
(normalmente negros) tanto en pichones como en adultos y el cere parcialmente amarillo 
(normalmente negro en su totalidad) en pichones. E1 plumaje atenuado se puede disfrazar 
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en el plumaje definitivo de Haliacetus leucocephalus o por lo menos no tan obvio al verlo a 
la distancia. E1 plumaje atenuado en Haliacetus leucocephalus puede ser finico al "Greater 
Yellowstone" y la proximidad de aves exhibiendo este plumaje indicar gran cercania genfitica 
entre las parejas residentes que anidan. 

Age-related plumage variation of Bald Eagles has been well document- 
ed (Bent 1937; Clark 1983; Gerrard et al. 1978; McCollough 1989; 
Southern 1964, 1967), but descriptions of atypical plumages are rare 
(Clark and Wheeler 1987). No unusual plumages were noted in over 500 
wild Bald Eagles captured in different regions of western North America 
(Harmata and Stahlecker 1993, Harmata and Restani 1995, Hodges et al. 
1987, McClelland et al. 1994) and no unusual plumages were noted 
among 2331 Bald Eagles of all age (plumage) classes examined by the 
National Wildlife Health Research Center, U.S. Fish and Wildlife Service, 
Madison, Wisconsin (N. Thomas, pers. comm.). 

"Diluted" adult plumage has been described (Clark and Wheeler 1987) 
and a "partial albino" Bald Eagle was associated with autumn concentra- 
tions of Bald Eagles in Glacier National Park each year from 1978-1988 
(B. R. McClelland, pers. comm.). Additionally, a Bald Eagle appearing 
totally white from a distance was found to be partial albino after capture 
near Haines, Alaska in 1981 (S. Cain, pers. comm.). Clearly, atypical or 
aberrant plumage is rare. Therefore, we describe unusual plumage and 
talon coloration observed in nestling and adult Bald Eagles. 

STUDY AREA AND METHODS 

Bald Eagle plumages were observed throughout the Greater Yellow- 
stone region of northwestern Wyoming, southwestern Montana, and 
southeastern Idaho. Greater Yellowstone encompasses about 16,000 km a 
and includes Yellowstone National Park and Grand Teton National Park. 

Habitat and Bald Eagle population characteristics are described in the 
Greater Yellowstone Bald Eagle Management Plan (Greater Yellowstone 
Bald Eagle Working Group 1996). 

Between June 1979 and August 1989, nestling Bald Eagles were banded 
with U.S. Fish & Wildlife Service "pop-rivet" bands and colorbands 
throughout Greater Yellowstone. Most effort was directed at nests associ- 
ated with the Snake River watershed in northwestern Wyoming and east- 
ern Idaho. All eaglets were banded at >6.5 wk of age. Adult Bald Eagles 
were captured in the Wyoming portion of Greater Yellowstone beginning 
in June 1985. Sex was assigned by bill depth measurement. Eaglets with 
bill depths below the upper 95% confidence limit of male bill depth 
measurement of eaglets of appropriate age presented by Bortolotti (1984) 
were considered males, the rest females. Adult eagles were considered 
males if bill depth <33.0 mm, the rest were considered females (Garcelon 
et al. 1985). 

RESULTS 

Plumage and talon coloration of nestlings.---A total of 257 nestling Bald 
Eagles was banded in Greater Yellowstone between 1979 and 1989, 85% 
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T•BLE 1. Nestling Bald Eagles banded in nests associated with pied plumage in the Snake 
River watershed of Greater Yellowstone, 1981-1989. 

Years 

Young With pied Nestlings banded 
Breeding pair (state) banded nestlings Male Female Unk. Pied 

Oxbow (WY) 3 2 2 1 2 3 
Butler Creek (WY) 6 2 5 7 3 
Munger Mtn. (WY) 2 1 2 I 1 
Triangle X (WY) 2 1 1 2 1 
Cress Crk. (ID) 1 1 1 1 1 

11 12 2 9 

in the Snake River watershed and 37% in Wyoming. Nine nestlings (3.5% 
of total) in five nests displayed atypical juvenal plumage (Table 1). The 
first observation of atypical plumage was on 20Jun. 1981 during banding 
operations at the Oxbow nest in Grand Teton National Park (site A, Fig. 
1). Both nestlings were at least 7-wk old and appeared to have a white 
wedge of feathers on the head when observed from the ground through 
a spotting scope. Only heads of nestlings were visible from the observation 
point, but white feathers appeared to cover the crown and chin of both. 
The climber was not a biologist, and these were the first Bald Eagles he 
handled, so when questioned post-banding, he stated he had not noticed 
any abnormalities. Because no photos or measurements were taken in the 
nest, sex was not assigned and further inspection was not possible. 

Precise description of an atypical plumage was not accomplished until 
17Jun. 1985 when both nestlings from the Butler Creek nest (site B, Fig. 
1) were lowered from the nest for radio-tagging. Both eaglets were at least 
8.5-wk old and exhibited the white wedge of head feathers similar to that 
displayed by nestlings banded at the Oxbow nest in 1981. The apex of 
the white wedge of feathers on the head emanated from the dorsal prox- 
imal cere, progressed across the forehead and crown, and terminated in 
the anterior occiput region (Fig. 2). The rictus to commissural points and 
proximal dorsal cere adjacent to white feathers were bright yellow. Ad- 
ditionally, both eaglets had at least 3 white talons (Fig. 3), and white 
feathers predominated on the abdomen, crissum, chin, and breast. These 
eaglets were clearly different from normal plumage at that age (e.g., 
Brown and Amadon 1968; Stalmaster 1986, 1988; Wheeler and Clark 
1995). 

Five other nestling Bald Eagles distributed among five breeding areas 
in Greater Yellowstone were known to exhibit atypical plumage during 
1986-1989 (Fig. 1). The most notable was a female produced in 1987 at 
the Munger Mountain nest (site C, Fig. 1). Her plumage was dramatically 
different from the normal plumage of her brother (Fig. 4). She had much 
more yellow on the proximal cere than any other nestling encountered, 
primary 8 on the left wing was totally white, and she displayed white 
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FIGURE 1. Bald Eagle nest sites associated with the Wyoming and Idaho portion of the 
Greater Yellowstone region. Dots and open circles show nests sites of pairs present in 
1989. Open circles with letters indicate nest sites associated with Bald Eagles displaying 
atypical plumage. Number associated with open circle indicates number of individuals 
displaying atypical plumage associated with that site. Open square indicates capture site 
of injured eagle displaying pied plumage. 
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FIGURE 2. Nestling Bald Eagle displaying pied head plumage. Eaglet was produced at the 
Butler Creek nest site (site B, Fig. 1) on the Snake River, Wyoming, 1985. 

IhGURE 3. White talons of a nestling Bald Eagle displaying pied plumage. 
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FICUR• 4. Sibling Bald Eagles, Munger Mountain nest site (site C, Fig. 1), Snake River, 
Wyoming, 1987. Normal plumage male on left. 

shoulder feathers (epaulets), downy breast patch, and talons (Fig. 4). 
Based on observations of the Butler Creek nestlings in 1985, the white 
down was most likely precursor to white contour feathers on the breast. 

Bill depth measurements permitted sex to be assigned to 75% of all 
nestlings banded; 98 were females and 94 were males. Proportions by sex 
did not differ from equality (X 2 = 0.083, df = 1, P = 0.773). Of nestling 
eagles displaying atypical plumage that could be assigned sex (seven of 
nine), all were female. Proportion of nestling eagles displaying atypical 
plumage by sex differed from equality (X 2 = 6.0, df = 1, P = 0.014). 

Plumage and talons of parents of affected nestlings.•In April 1986, the 
adult female at the Butler Creek nest site (site B, Fig. 1) where atypical 
nestlings were produced the year before, was captured, banded, and ra- 
dio-tagged. Coloration of her plumage and talons was normal. The adult 
male also appeared normally colored when observed through binoculars. 
Behavior and perch site selection of the adult male and colorband of the 
adult female indicated the same parents were resident at the nest site at 
least from 1986 to 1989. Of seven nestlings produced during that period, 
only one female produced in 1987 displayed atypical plumage. 

In March 1987, the adult male at the Oxbow site (site A, Fig. 1) where 
unusual nestling plumages were first noted in 1981, was captured but no 
unusual plumage was evident. After his death in mid-April from gunshot 
wounds, he was replaced by another male in March 1988 that was not 
adequately observed to detect plumage abnormalities. One of two siblings 
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banded in the Oxbow nest in June 1988 again exhibited atypical color 
patterns. When captured in August 1988, the adult female at Oxbow site 
had white epaulets and several white feathers on the lateral crus of both 
legs. Four talons were also partially colored white. The single nestling 
produced there in 1989 was a male and did not exhibit atypical plumage. 
The color banded female that produced young with atypical plumage in 
1988 was still present (S. Cain, pers. comm.). 

Nestlings with pied plumage also were produced at the Cress Creek 
nest in Idaho (site D, Fig. 1) and Triangle X nest in Grand Teton National 
Park (site X, Fig. 1). However, adults associated with these nests were not 
observed adequately to detect atypical plumage or white talons. 

Other adults.--Between 1985 and 1989, 13 additional breeding adult, 
one injured adult, and 15 migrant Bald Eagles were captured in the Snake 
River watershed of Greater Yellowstone. Plumage and talon coloration of 
captured breeding adults not associated with atypical nestlings were nor- 
mal. In June 1986, an injured and malnourished adult female Bald Eagle 
was captured by hand on a levee of the Snake River (site G, Fig. 1) less 
than 3 km from the Butler Creek nest. The eagle exhibited three white 
talons and white feathers on the proximal leading edge of the patagium. 
The eagle was rehabilitated and released but subsequently not found as- 
sociated with a nest site. During productivity surveys in June 1986, the 
adult female at the Moose nest (site F, Fig. 1) exhibited a distinct white 
patch on the breast, approximately 2 x 2 cm that was characteristic of 
atypical plumage in nestlings (e.g., Fig. 4). None of three nestlings pro- 
duced at the Moose site between 1986 and 1989 possessed atypical plum- 
age. 

Golden Eagles.--Since being alerted to atypical plumage in Bald Eagles, 
similar plumage and talon coloration were recorded in Golden Eagles 
(Aquila chrysaetos) in Montana (Harmata, unpubl. data). Three of 126 
captured Golden Eagles exhibited white epaulets similar to Imperial ea- 
gles (Aquila heliaca), but considerably smaller. One adult male Golden 
Eagle observed exhibited extensive white plumage on the anterior pata- 
gium of both wings and four of 35 nestling Golden Eagles banded exhib- 
ited white talons and/or epaulets. 

DISCUSSION 

Proportion of Bald Eagle nestlings banded within Greater Yellowstone 
between 1979 and 1989 with atypical plumage and talon coloration 
(3.5%) probably was not representative of actual incidence in the popu- 
lation overall. Only 43% to 67% of successful nests were entered during 
any particular year and nests entered were not randomly distributed. Pro- 
portion may have been greater, but more likely less, based on concentra- 
tion of affected nestlings along the Snake River (Fig. 1) and absence of 
observations elsewhere in the region. The proportion of nestling Golden 
Eagles exhibiting atypical plumage and talon coloration (11%) suggests 
the condition may be more prevalent in Golden Eagles, at least in south- 
western Montana. 
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Atypical plumage, cere, and talon coloration of Bald Eagles described 
herein was not inconsistent with partial albinism but was most similar to 
a genetically based, unbarred pied plumage described for domestic chick- 
ens (Punnet and Pease 1927). Pied is defined as "of two or more colors 
in blotches (as black and white)" (Cove et al. 1981). These characteristics 
in juvenile Bald Eagles were clearly atypical and may be partially or totally 
masked by successive immature and adult plumages. White crowns and 
chins would probably be masked in basic plumages (see McCollough 
1989) when viewed at a distance and certainly masked in normal defini- 
tive plumage. All eaglets noted with pied plumage had white breast and/ 
or abdominal down or contour feather patches, suggesting other pied 
characteristics were obvious in the Down-B phase (Stalmaster 1988) which 
is predominantly grey. Pied plumage in Golden Eagles would be obvious 
in all plumage classes. 

Only two pied nestlings had white epaulets that would be evident in 
definitive plumage. If adults are not examined closely, white breast patch- 
es could easily be confused with molt or fouling and white epaulets con- 
fused with patagial tags. In fact, there were reports in the 1980s of adult 
Bald Eagles with white wing tags whose origin could not be identified. 
Two sightings were in Greater Yellowstone, two in Alberta, Canada, one 
in Glacier National Park, Montana (B. R. McClelland, pers. comm.), and 
one in western Montana (L. Rau, pers. comm.). At the time, no auxiliary 
marking authorizations permitted use of white patagial tags on Bald Ea- 
gles (D. Bystrak, pers. comm.). Unfamiliarity with pied plumage in Bald 
Eagles by both professional and lay observers may have led to confusion 
of pied plumage pattern with auxiliary markers. 

Atypical pied plumage was expressed only in female Bald Eagles, sug- 
gesting a sex linked or sex influenced recessive gene (Chambers 1983, 
Welty 1982). Close genetic relationships among Bald Eagles exhibiting 
atypical characteristics are indicated by geographic concentration and 
proximity of nests with affected individuals. Nestling Bald Eagles exhib- 
iting pied plumage all originated from the Snake River watershed, pri- 
marily in Wyoming. Band encounters and observations of color bands 
indicated recruitment in the Greater Yellowstone Bald Eagle population 
was primarily from eagles produced within the region and manifested at 
nest sites in close proximity to natal nests (Harmata and Oakleaf 1992). 
Such recruitment would promote more frequent, localized expression of 
the genetically based pied plumage. The absence of reports of atypical 
characteristics described here from other areas may indicate pied plum- 
age and white talons in Bald Eagles are unique to Greater Yellowstone in 
general and the Snake River in particular. 
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