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America from northern and
aska east across Yukon, western and
WS \ackenzie, northwestern Manitoba,
couthe Ontario, and northern Quebec to Lab-
porthe d south to southern Alaska, Baja Califor-
ador, a7 nlands of northern Mexico, west-

iy theT::gS, western portions of Oklahoma,

Nebraska: and the Dakotas (very rarely also in

ern Kansas), and formerly in eastern North
A;S erican southward in the mountains at least to
New York (where last known successful nesting
was in 1970) widespread in Eurasia and local in
porthern Africa.

Winters in North America from south-central
Alaska and the southern portions of the Canadi-
an provinces south throughout the western
breeding range and more rarely eastwardly; also
winters over most of its breeding range in Eur-
asia. (See Figure 48.)

North American Subspecies

A. c. canadensis (Linnaeus): Resident in North
America as indicated above.

Description (of canadensis)

Adult (sexes nearly alike). General plumage dark
brownish to deep fuscous, generally darkest on
the lower surface, under wing coverts,
interscapulars, scapulars, primaries, back, and
rump; the smaller upper wing coverts, tail
coverts, thighs, and feathered tarsi usually paler;
occiput and nape pale fulvous at tip, washed
with russet to hazel and fuscous basally;
secondaries, especially the inner ones, olive-
brown to sepia or umber, becoming more whitish
basally and more or less mottled with olive-
brownish; tail dark fuscous to fuscous-blackish,
paling basally to olive-brown or sepia and with
two to four irregular, faint zigzag bands of ashy
Pale umber, the more posterior of these bands
usually wider and more distinct in females than

agle Aquild TP Naeus) 1758
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1;1 Males, Irjg vellows
rOWn; cere 3

yellow; bij) blackish tg

Coming paler basally: ¢ ish slate-blac

1+ 10e 1 ;
eep chrOme-yellow; clawssb%::glsh Yellow o

nd ga
d

ubadult (ca, 3 year

S

; S old). Simj
Em with the feathers of thef:?r t0 the aduy
Pperparts basally white. erparts and

ppet basany : the tail with more

ts, the darker termina|
t blackish band; the
.h mixed with brown
fined to the secondaries

g is typical. [Aft i
annual molt the tail has a mi)l:ture cEf jus:ext:j :lrr:lt

e e e e
to be two recognizable o Some .h.me. Mo
predefinitive plumage
stages, a later “subadult” one (probably
representing 2% to 3':-year-olds) with less white
on the tail, wings, and bases of the body feathers
than an earlier “immature” plumage (probably of
1% to 2'4-year-olds). These plumages are really
only intermediate stages in pattern as well as in
chronology between the juvenal and adult
plumages. The adult plumage is probably
normally acquired at about 3% years, but because
of incomplete molts there always is a mixture
present of feathers of several plumage
generations (Jollie, 1947; Cramp and Simmons,

1980).]

remiges also with whitis
basally, this chiefly con
where indistinct barrin

Juvenile (to 16 months). Similar to older
immatures, but the tail clear white for about two-
thirds of its length, sharply terminatefl by a
broad blackish band; the bases of the mr_\el:
primaries and outer secondaries more distinctly
whitish than in older birds (most \{151.b1eﬂfrom
below); the crown and nape less dlsncrl\c k);r
s i el plu?ag:lgzgle;:lg)s{tlya;ull black,
1. Iris brown to haz :
grxfr:\ore olive-buff basally; ceré IIO:;‘» and the
edges of the bill deep chrome-yeliow:

nts (of canadensis, in millimeters)

o (ave- of 12, 580 5) females

633-2)i tail, males 3zo—f31

males 350-390 (ave: oe Z,S )
50)- Average €88 size 7

Measureme

Wing, males 350

620-666 (ave- of 17
(ave. of 12/ 337-4); f€
366.2) (Friedmant 19

58 (Bent, 1937)
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262  Aquila chrysaet

Weights (in grams)

5) 3550—4400/ ave. of 7, 3924/

les (various race
?:r:lalei 40505729, ave. of 4, 4692 (Brown .an;:l .
don, 1968) Average of 31 males, 3477; © 1
i ; he best dividing point

males 4913, with 4195.5 ¢
;gr judgi;?g sex (Edwards and Kocheré, 1Z§i63)r_1)
Fifteen males of nominate chrysaetos ( :r
averaged 3672/ and 19 females a\{eraged 5194
(Cramp and Gimmons, 1980)- Estimated egg

weight 138, or 2.9% of female.

Identification

In the hand. The combination of feathered tarsi
and a wing length of at least 550 mm serves to
separate this species from all other North
American raptors.

In the field. Distinction of golden from bald eagle

while perched is simple in adult birds; the tawny-
colored (rather than pure white) head and neck of
the former immediately separates them.

However, juvenile and subadult birds are less
simple; golden eagles never show any extensive
amount of white on the back or underparts, as is
typical of immature bald eagles. Young goldens
(especially first-year birds) are more likely to
exhibit white at the base of the tail than are those
bald eagles that still lack any white on the head,

and additionally younger bald eagles (to three
tain dark outer edges on their outermost

years) re
n eagles.

tail feathers that are lacking in golde
In flight, golden eagles of all ages exhibit
dark wing linings, and most birds show at least
lighter (immatures and subadults) if not actually
whitish (juveniles) bases to their primaries;
subadults and adults also may show a variable
degree of lighter and darker mottling or barring
on the undersides of their flight feathers. First-
year birds also have a white band at the base of
the tail (immature bald eagles may also have
white at the base of the tail but it is typically
much more diffusely sprinkled rather than
;)rgam'zed into a definite basal band and thus
oes not produce such a distinctly half-whi
tllal_f-black tail). Additionally a diff{;se whit}:te’
window” is sometimes visible at the base of the
spread pfiman'es when seen from above, in a
}f::vt:i:n ;:nﬂar to that typical of rough-legged
o . Thus, any_ﬂying eagle with dark wing
‘inings and no white on the head can
identified s
1ed as a golden eagle, and an i
extensive whitish spotti y eagle with
potting on the wing linings

0s (LINNAEUS) 1758

and/or underpa
any white onrpth:i;e;efard:]%s of y, -
recognized as a bald e Simj) e
ty.pically but not insa:lagtl,le' Gol a:zabe thy
shg'htly uptilted (rather thy Soar With tg .
horizontal as bald eagles na " helg rigidl;ei' Win,
have relatively longer tajjs (t"'mally do) y %
eagles are generally to pe § han g, s
water than are balds. A bu‘:eun * farthe, . Olge,
soaring over arid rimrock o :hke leisur;Ih
country is a typical huﬂﬁng 3 Ountainousy
to' capture prey such as rabbitseth * Aty
fz.urly common, but occasiona]j 02~the ou:zd_“e
size of_ geese and cranes are attz klrds u othls
The wing shape of golden eaglec ed j e
their slightly uptilted flight prog, >
more of large buteo hawks thap, ; ’ reming g
which have seemingly larger heado balq eagls,
their larger and longer bills), althos (Owing 1,
differences are not easily appreciatl:ngih =
are visible simultaneously. Both sp,  Rless by
typically silent in flight, but the ggldc;es 'y
sometimes utters a series of repeateq ];;;?le
g

notes when near the nest, especially wh
carrying prey. €n

d the,

Habitats and Ecology

This species occurs in nearly all habitats of the
western states, from desert grasslands to above
timberline, perhaps avoiding only densely for
ested areas where hunting is impossible. Gener
ally it occurs in grass-shrub, shrub-sapling, and
young woodland growth stages of forested areas,
or in forests with open lands nearby for hunting
Essentially, it needs only a favorable nest site
(usually in a large tree or cliff), a dependable foot
supply (mainly of medium to large mammals and

birds), and broad expanses of open country for
hilly or mountan

foraging. It especially favors
country over flat habitats, where takeoff and
soaring are facilitated by updrafts; deeply C“tn'
canyons rising to open or sparsely “eedbfgu
tain slopes and crags represent jdeal hab!
Beebe, 1 ; s
( WintZZ?rzg habitats of golden eaglﬁﬁ ;‘ew
ern states tend to be those having avaet:tion
perches plus native shrub-Sfe_P"P_e vesg bs),
types (mainly Artemisia and Slmllare o0d PP
P are habitats that usually "2® 8 g
lations of black-tailed jackrabblts s
nicus). Such habitat selection tende™™ 4 Mees”

: is, an
been observed in Utah (Fischer: Bk




|

r

ine eastern United Stat('es wintering

! In e quite different, and in one survey
habitats and aiia, 1984), 82 pgrceI}t of winter
(MillsaP aere associated with riverine or wetland
ecor 5 sinly steep river valleys or associated
ste™™  wetlands. Estuarine marshlands,
i d associated sounds, and the

resefvo
' rs represented the primary

ef islands aN¢
¢ of major Tive

tal habitats-

m
Coassreeding densities of golden eagles are rela-

hv:gnl;‘:nd foraging re.quirerTlents for the spe-
5P In Utah, six breeding pairs had home ranges
e;-om 17 to 31 square kilor.neters, averaging 23
sare kilometers, and nesting population densi-
tes of from 42 to 52 square kilometers per pair
ismith and Murphy, 1973). There the birds con-
centrate along high, north-south-oriented ridges
and hills, but seem to avoid the intervening
proad and flat valleys (Smith and Murphy, 1982).
Caminzind (1969) estimated a density of 99-156
square kilometers per pair in his Utah study in
the same area. In southern California, 27 year-
round home ranges averaged 93 square kilo-
meters (Dixon, 1937), while Spofford (1971) esti-
mated probable winter home ranges of golden
eagles ranging from approximately 130 to 260
square kilometers in the Appalachians. One of
the highest known breeding densities in North
America or anywhere else must be that of the
Snake River canyon in southern Idaho, where
annual breeding densities in two years ranged
from a pair per 5 to 8 kilometers of river, along a
240-kilometer stretch of river that supported up
to 56 breeding pairs. There the maximum density
is probably a collective function of the availability
Of.slllitable nest sites, an adequate prey base, and
minimum nesting territory size (Beecham and
K"d_\eﬂ, 1975). Differences in population densi-
t‘FS in two areas of Sweden (average of 10.2
kilometers between nests in mountains versus 17
::meters in forests) was attributed to higher
o Zaﬂd grouse prey densities and possibly a'lso
thp graphic and habitat diversity differences in
€€ two areas (Tjernberg, 1985). Average breed-
Ing densities in Wyoming have been estimated as
g‘;s‘stelare ki!ometers per pair, and 5-3 kilomefers
Studieen active nests. The range of nine previous
s from various areas was from 41 to 251
Square kilometers per pair (Phillips, McEneaney,
and Beske, 1984).
" Te1fl‘it0riality probably is an important aspect
Spacing and associated limitations to popula-

of

everywhere, as a reflection of territorial
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tion density; it has been studied by Bergo (1987)
in a sparse breeding population in Norway. He
judged that the regular spacing of nests was
probably facilitated and maintained by territorial
defense throughout the year, especially by use of
aerial activities such as undulating flight displays
as well as by soaring and “hanging on the wind.”
There each pair had a “core area” of their home
range that varied from 10 to 35 square kilometers,
but this was only a small part of the pair’s total

hunting range.

Foods and Foraging

A very large amount of information is a.vailable
on golden eagle foods; Sherrod (1978) hstefi ten
original sources OF summaries for the species,
seven of which provided a percentage analysis of
major food types numerically. In these the mam-
malian component ranged frqm 77 t0 97 percen;
of the identified items (unweighted average 82.
percent), birds ranged from 3 to 28 p«ta;cent (un-
weighted average 12.6 percgnt), and ﬁ&le re- ;
mainder was mostly comprised of rep esda:;1 t
fish. Brown and Amadon (1968) suggeiit; - at,
depending upon locality and prey availability,
cent of the species’s foods on a

piomass basis consists of small mammals, mainly



available at that time, re .
7,000 identified food ite“ﬂ:i‘;‘f“‘l}:\g Morg "
52 species of mammals, 48 birds ese, | Qrean
fish. Lagomorphs compriseq N ’ 5 Teptijy, Wag,
total, marmots, ground Squirrelspem
dogs 22 percent, game birds 8 Pelrca Prairig
ungulates .6 percent, passerine birde s Wil
domestic livestock 1 percent, and,: Percep,
predators 1 percent. In descendiy, f Maljy,
occurrence, the most common Preg Te Nengy
black-tailed jackrabbit (Lepus cq ’iform'spedes Werg

ound squirrel (Spermophilus P“rry,',cus A
jackrabbit (L. townsendii), desert COtto’n‘;vav"e't““ed
vilagus audubonii), and yellow-belligg il (5.
(Marmota flaviventris).

Among the studies that have analy
on a biomass basis is that of Bloom anq :ld prey
(1982), who examined over 1,100 prey j; m‘:h
nests and found that four species (black-ta go
jackrabbit, Nuttall’s cottontail S. nuttalljj y;l
bellied marmot, and chukar Alectoris chuka ‘sw.
the most frequently encountered, aCCOunﬁnngr:
go percent of all items, with livestock accountig
for less than 1 percent (and some of this probgt,
being carrion). Lagomorphs comprised g1 Perceﬁt
to the total estimated prey biomass. Similarly,
species of jackrabbits, cottontails, ground squir
rels, and prairie dogs comprised nearly go per-
cent of the prey items found at 41 nests in Texs
and New Mexico (Mollhagen, Wiley, and Pack-
ard, 1972).

Because of traditional concem by ranchers,
especially sheep ranchers, over golden eagle dep
redation, many papers have been devoted to this
controversial topic. The evidence for lamb-kiling
by golden eagles and ways of reducing such
behavior were reviewed by Matchett and 0'Car

Marmt

lagomorphs and rodents. This estimate agrees
with studies done in the Snake River canyon of
southern Idaho, where mammals comprised an

estimated 82 percent of prey biomass (and jack-
rabbits alone about 6o percent), birds comprised (1987), who stated that depredation level.S‘V”Y
16 percent, and reptiles and fishes occurred in greatly, depending on natural prey densities, h
only trace quantities (U.S. Dept. of Interior, 1979). availability of carrion, ranching practices, weatl'
‘A comparably large amount of information is er, and a variety of other factors. Probably m* |
w available fgr the Eurasian population of golden lambs are killed by young eagles, and la.mb.s are |
:;g(,;le;, which has been summarized by Cramp more often taken during periods of dedin® dl: |
on th;"‘:lf?d‘;n:a(w%)é These authors commented jackrabbit populations or during cold P:;; inac
consisted mainrllge? A take'n, but noted that it when their usual rodent prey are relat es”
pecially lagomorph mediun-sized mammals, es- tive. The use of conspicuous Sl
birds, mostly te:fao;giasb(b 'ts and hares), and pecially in combination with hafassng st
: with a greater reliance ong:zclll:;taIId ptarmigan), increased human activity, offers th:j gl these
| south, partiularly marmots. The m protecting lambs from eagles 2% iy
| hensive of the studies on gc;lden oSk Cumpre- authors. Brown and Watson (1960)° s had?
North America was that of Olendeﬂgle foods in found that sheep managemen_t prac o, i
reviewed the entire North A _orff (.1976), who great effect on eagle depredation lev 'a jwhe’
merican literature losses to eagles were infinitesima sm
I
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those associated with poor manage-
to

::ﬁ pﬁ::;e:nt 1aygely by soanng-s]:archmg
and need either thermals or
0F2 hem gain sufﬁcxent. alhtud.e to hunt and
0" ine large areds of their fora!gmg ranges.
Vel pirds seek out areas with such up- ‘
Thus: thed avoid areas of downdrafts or dead air.
afts, A" able to take off with any significant
are l;n rey, possibly even as little as two
amount © l‘),.,vh}e,,n they are in the center of such
ldlogf“mz areas (Snow, 1973a). It is unlikely that
dowﬂd“‘adult eagle can normally take off with
wer aﬂr:an about three kilograms of prey, al-
maore h an eagle has been observed in flight
thots g a jackrabbit weighing more than 3,170
(Kalmbach, Imler: anc.l Amold., 1964).
However, adult black-tailed 1a'ckrabb1ts average
only about 2.3 kilograms (Smith and Murphy,
1973). Huey (1962) reported that an adult male
eagle is apparently able to carry a load of only
about goo grams easily, or less than 25 percent of
its body weight, assuming an average male eagle
weight of 4,000 grams. Certainly the amount of
wind and the opportunity to take off downslope
must greatly influence carrying ability, and even
eagles carrying small prey will use wind to assist
in this.

Eagles typically hunt by using favorite
perches located near an area having regular up-
drafts that allow them to rise to soaring height,
from which they can scan their hunting areas,
which are usually upwind. Eagles also prefer to
make attacks upwind, in order to have the max-
imum degree of aerodynamic control and maneu-
verability, and perhaps also to force the prey to
face into the wind while trying to escape. Hatch
(1968) has described the cooperative hunting tac-
tics of two golden eagles that worked together in
Successfully killing a red fox (Vulpes vulpes), in
which an immature eagle distracted the fox while
an adult attacked it from behind. Dekker (1985)
likewise observed hunting behavior of golden
®agles, reporting that surprise was a basic ingre-
dient in their attacks on ground squirrels. Seven
Bround squirrels were captured during low flap-
Ping flights and eight taken during low, high-
*Peed glides following soaring flights, the low
inal approach probably helping to screen the
attack,

Collopy (1983) found that golden eagles use
both solo and tandem-hunting techniques, the

GOLDEN EAGLE 265

4 ﬂyg\g in front of the female during
and apparently leading the hunt
Overall, 20 percent of 115 hunts he o%)served '
Were successful, with the smaller and more agile

males nearly twice as successful as f;

Ing solo hunts. Males also nearly alw::;l?uii‘tii::ed
the att.acks during tandem hunts, the female
attack.n'!g only when the male was unsuccessful.
Surprisingly, solo hunts had a higher success rate
(29 percent vs. 5 percent) than tandem hunts,

However, this statistic is perhaps misleading in
that tandem hunting might be mainly directed
toward larger and/or m,

ore elusive prey than can
be caught easily by single birds, as has also been
observed in the aplomado falcon.

Social Behavior

More perhaps than to any other bird of prey,
people have been inclined to attribute lifelong
monogamous pair bonds to eagles, although in-
adequate evidence is available to support this
assertion. Brown (1976a) stated that a bond last-
ing for the life of any one individual is probably
the usual eagle mating pattern, but that if a mate
dies the other is likely to try to obtain a new one
immediately, even if it is an immature. Such a
mate replacement may occur within 10 weeks in a
single breeding season (Dixon, 1937), or it may
occur by the following season. An unpaired bird
may occupy an area for up to two years before
obtaining a mate, and it is probable that most
pairs are formed only after a territory has been
established. Although monogamy is typical, ca-
sual bigyny by the male has also occurred
(Cramp and Simmons, 1980).

The territories of eagles are extremely large,
and perhaps for that reason it is impossible to
defend them efficiently. Brown (1976a) suggested
that the term “home range” is a better term for
the area occupied year-round by eagles, since the
birds do not overtly defend this entire area.
However, Bergo (1987) studied ter.ritoriahty in
golden eagles in Norway, conc!udmg t‘hat ter-
ritoriality was expressed there in a variety of

ilitated spacing of nests. Perhaps the

ways that facilitated sp .g iy
most spectacular of these is th.e un ii g
flight,” which has often been interpreted as

i ior (Bent, 1937). However, Har-
courtship behavior ( 9 e

(1982) found that over 70 percent O

g iated with the appearance of
flights were 255° 2 1 tions were similar.
intruders, and Bergo's S o g fights at
Bergo did, however, also see un g g
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truders were apparent,

in
low altitudes whennot e °FF i

j h flights might
d judged that suc
?:nc]ﬁongas well. Most of the examp

rre
lating flight that he saw occd e les
rformer’s mate was in the coré are

. uently as
displayed nearly three “‘“ej‘jzgneg "wav};s” per
females, but with fewer :n e med within a
sequence), and mos: “:fev}: undulating flights
kilometer of the nest. b etween “un dulating
m” (or ﬁgure-eight) in fom'1, but
flights were also seent::'l:;s

k and evasion between ma
xazcel:vaetctiaieveral times, and fledged young were
also observed to make mock attacks on their own
parents. Bergo believed these mock attacks to
have sexual significance when performed be-

airs.
tweegl)tf\er aerial activities commonly observed by
Bergo that might constitute territorial advertise-
ment included slow glides (such as “hanging on
the wind”) and soaring, plus much less frequent
fast glides, flapping flights, and diving. Conspic-
uous and inconspicuous perching were also fre-
quently seen but of uncertain significance in
territorial advertisement. “Exposed perching”
(use of the highest and most exposed available
perch) and calling were probably not a part of
advertisement behavior, at least in this
population.

Additional data on territoriality were pro-
vided by Collopy and Edwards (1989) and by
Tjernberg (1985); Tjernberg concluded that the
distributional pattern of nests in Sweden was
affected more by spacing behavior than by a
shorfage of suitable nest sites. There was a high
s.tabllity. in size and spacing of pairs, with territo-
ries typically occupied annually although not all
5::: }’;: e(;'gryb);ear. Furﬂ'ferf no new territories
though in :iv;n Fween existing territories, al-
disa o cases where one member of a pair
) PPear. a new mate was present the follow-
ing breeding season. Smith and Murph
found that three of five paj urphy (1973)
during all four years 2? t}}’::il‘ S C:C?Pled o s

; T study, while the
other two Occupied territories for three years,

les of undu-

and “pendulu
true pendulum

) 1758

Ellifs and Powerg (1
rence of copulato e

times wher? fertilirzya:::i:avmr in g(‘:;d the
.tional part of the behavio,a Clegy
incubation and ﬂedging : §uch 33y,
such behavior might serye Tiods, ang. Sth
help maintain pair bondg o
productive readiness, ¢ e

for i T Serve chronize
behavior in conflict sit .

Uaﬁ(ms.

Breeding Biology

The first phase of nesting b;
vf)lves the choice of nest si
either the ne.st used the Previoys is likelv :
nearby location. Nest buildip, . - - 4 iaiob*
almost any time of year; ip, degdc? be one atﬂY
suggested that the only times j;; o 95
done are when the sites are Sno: et Yo,
pair have a brood in the nest or jl;sct(’\’ered
are thus occupied by hunting, I % °1Ut Ofit, g
haps 95 percent of the sites are on c(l’itﬁand :
some of the pairs with three nests 3] g
sites that they sometimes use. Oy, thso havemd
hand, all but one of 21 nests in 5 we:tOther
Washington study were in Douglas ﬁ,e(m
tsuga menziesii) trees, with the other on adif
nlxost were at forest edges or in smg]| stands n::\d
clear-cuts or open fie
Allen, 1982). P o e, A
aets e chuered g o A
the rest were on the ‘g’el‘e e Chﬁsf w‘hlle
ground or some artificial
structure. More than half of this total faced wes,
and only 4 percent faced east, although
Caminzind did not believe this to provide any
evidence for or against the sun’s possible efftn
influencing nest site selection. McGahan (196§
noted that 62 percent of 92 nests in Montana
were on cliffs, and most of the rest were inlag
limbed trees such as Douglas fir. Of the clff
nests, nearly half faced south, while onlya
10 percent faced north, which McGahan &
tributed to possibly advantageous warminé E
fects in early spring. Similarly, 37 Alaska neststh‘
were mostly oriented toward the south Ssul-le
east, and all but one were on cliff faces (1 ther
and Curatolo, 1982). Data from thesé andfi
areas suggest that directional expos™® s e
may be related to a strong sensitivity to.te g7t
stress in young eagles (Mosher o w}:tles’iﬂ
In the area of plains, hills and bU

8Y Prob,
te, Which' ably in.

TSON, ang




oming nearly go percent of the

. rees, with @ preference shown
gles nes mcround nests there tended to be
o large" n-eeS-While tree nests were found close
::b““e P B oth deciduous trees and pon-

e with the nests usually

: used,
g pm;e upper one-third of the tree in either
P"‘ed m,:kens and Anderson, 1987).

ae(Me judged that from 10 to 25

19762) : -
smwfne(a;e pairs do not lay during any given
perae~m50.:otland, pbut only scant evidence exists
e preeding is more common in years of

that nor‘;y supply: Caminzind (1969) reported that
5 Prefcent of 31 nests in his study area during

w0 YRS had no eggs present. While nest aban-
donment for various reasons may account for

come such cases, probably some of these nonlay-
ing pairs involve immature birds that may none-
theless form pairs, defend territories, and

construct nests. However, Teresa (1980) reported
2 case of a nesting pair in which one bird was in
subadult plumage but which nevertheless fledged
two young. She stated that about 2 percent of 564
observed nesting attempts had one pair member
(probably the male) a subadult, and that such

pairs had an estimated breeding success rate of

80 percent. Similarly, Steenhof, Kochert, and Dor-
emus (1983) found that about 5 percent (17) of

340 territorial pairs of eagles in Idaho included

one subadult bird, three of which failed to lay
eggs. Of six subadults for which the sex was
known, four were males.

Eggs are laid at intervals of about go-120
::‘:15, Wit.h the clutch size typically two or three,
19765a<;m8tflmes only one and rarely four (Brown,
- : 8‘2 Scotland clutches, the average size

191, with 72 percent of the nests having two
:ﬁg;t(lcr;fnp and Simmons, 1980). Similar or
e Ngrthg:;: clutch sizes seem typical for west-
Porting an ; erica, with Caminzind (1969) re-

¥ inl{i}enhcal average of 1.91 eggs in 23
SVerage of 5 tah, Beecham and Kochert (1975) an

Gahar, (1'04 for 89 clutches in Idaho, and
Clutches 1, }:3168) an average of 2.1 eggs for 20
COmprige mo:::‘t::a- Three-egg clutches rarely
Many of the gun: n about 10 percent of the total
Oseph (108 Va}lable samples; Jenkins and

A 4? estimated that of 267 clutches from

of g €rica and Scotland a collective average

Percent of the nests had three-egg clutches.

e
16 of tn:or?’ for 1,309 successful nestings, only
Pairs (1,01 percent) successfully fledged
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three young, with unusually high numbers in
;?8; (9‘ o}: the 16 cases) apparently being associ-
y:ar.Mt extremely high jackrabbit densities that

Incubation is done by the female for the most
part, but cases have been known of males taking
sl s o, 7

y literature suggests incubation periods
of as short as 35 days (summarized by Brown and
Am.ad.on, 1968), most recent observations indicate
a minimum 41-day (Caminzind, 1969; Olendorff,
1973) or 43- to 45-day incubation period (Brown,
1976a; Cramp and Simmons, 1980; Hobbie and
Flade, 1962). Because of the fairly long egg-laying
interval, the young are often substantially differ-
ent in size and age. This may frequently lead to
the older nestling killing the younger (Brown and
Amadon, 1968), although the incidence of this is
probably quite low, and the rare fledging of
“triplets” in nests would suggest that the young-
er birds sometimes can hold their own in defend-
ing themselves and in competition for food.
Collopy (1981, 1984) suggested that intense sib-
ling competition for food during periods of low
jackrabbit abundance may produce a differential
mortality among the sexes (females surviving
better than males). He found no differences in the
food-provisioning rates of one-chick broods and
two-chick broods, although different pairs provi-
sioned their broods at significantly differing rates.
Most of the food for chicks was captured by the
male, while the females typically fed and tended
the offspring.

The fledging period is about 72-84 days, but
the young remain largely dependent upon their
parents for as much as about 11 week.s afterward,
may remain within their parents’ territory f?r
several more weeks thereafter, and at least in one
case wintered on the edge of the parents’ home
range (Walker, 1987 Hobbie and Cade, 1962) .

Breeding success in golden eagles tends to be

fairly variable, often following fluctuations in

i i h as jackrabbits.

rey populations such a5

%l:)nr:g;gn, },o}})mstone, and Littlefield (1982)
found annual reproductive success rates to pa'ral-
;e sely in Oregon, with a

+2ckrabbit abundance clo .
llel-]a:a: mean of 1,08 young fledged per blreedntng
t5n¥itory 1.7 young fledged per successfu n;:s ?
¥ d 51 ,ercent of the nests success_ful. Beec amf
a:‘\d ?(ofhert (1975) estimated a similar avearage c:\ g
: ing attempt, 1.8 you

fledged per nesting
;l:d}g:clln:er zufcessful nest, and 65 percent of the



268  Aquila chrysaetos (LI

hests successful e dasl
968) foun
McGahan (1 ) (;le dged per nest (1-

number of YOUurB -~ minzind (1969) esti-

d
mated a two-year average of 1.13 ).Joung hatche

per nest and 0.84

a six-year p y : : .
hor{\;i;co, Co)Iorado, and Wyoming remained fairly

constant, with annual averages of from 1.2 t0 1.5
total nests), and
birds fledged per nest (of 204 e
with 82-95 percent of the hatched young ek ging
annually (Boeker and Ray, 1971). In the Snake
River Birds of Prey Natural Area of Idaho the
average clutch size OVer eight years wa?s 1.98 eggs
for 365 nests, and the estimated hatching success
was 69 percent. The average number of hatched
young was 1.4 for all nests, and 1.77 for all
successful nests, while the average number of
fledged young was 1.03 for all nests and 1.62 for
all successful nests (U.S. Dept. of Interior, 1979).
Breeding success in Scotland has been found to
depend largely on the degree of human inter-
ference as well as relative food supplies and
extent of pesticide usage (Cramp and Simmons,

1980).

Evolutionary Relationships and Status

The golden eagle is one of a number of similar
“booted eagles” that all have feathered tarsi and
are placed in the genus Aquila. Brown and
Amadon (1968) suggested that the golden eagle
a.long with verreauxi (the Verreaux's eagle of fxf—
rica), audax (the wedge-tailed eagle of Australia)

and gurneyi (Gurney’
Y's eagle of New Guinea
all have been derived from the same ancestl)'arlnay

stock. Stresemann and Amj, da
that chrysaetos, audax, and pQSS?b(IIQ.;% Sup
superspecies. y gurnm,‘gb‘“
In a general review, Snoy ( oy,

unpublished data of L. G. Hye 11973a) Presey,
at least 16,000 golden eagles WerZ Su, S n;d
eight western states, including \y rey;lem N thyg
Colorado (2,600), Montana (2’433Y0rr'11ng (3,,,:5
(2,050), Nevada (1,833), Oregop, (1' New ME‘X‘.{;,
(1,383) and Utah (1,367). My very 5600) Idahﬁ-
mates of 1986 winter populations ;m llar ey
Audubon Society’s Christmas Bir’d ésed On b,
are of 18,520 birds for the whole of \vo U0t dag
ica except Alaska and the Canadi;mltort,h Amgr
with the largest populations occumnen.“orfes'
ming (3,140), Colorado (2,120), Mﬁnti:: Wyo-
Nevada (1,400) and Utah (1,115 _(1'985':

. ; -115). Oaklea (15
believed that Wyoming alone may suppoy P52
4,000 breeding pairs. There do not appz(; . t‘;ve:
any good estimates for Canadian or Alasmbe
breeding populations. Snow (1973a) suggeste
that the total North American population may b
at least 50,000 birds, and Braun, Hamerstrom,
and White (1975) judged that as many as 1000y
may be present, but it is difficult to ifmgme |
where all of these birds might be breeding.
Palmer (1988) recently estimated a North Amer-
can population of about 70,000 birds, which
seems to me to represent the upper numeril
limits of probability.

A recent and extensive bibliography of the
golden eagle and other members of the genss
Aquila is available (LeFranc and Clark, 1983)
Palmer (1988) noted that he consulted over7

sources on this species, and cited 242 of these.
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