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The Bald eagle ; juvenile above and aduit helow. (Freom a Fish and Wildlife Service
painting in color by Lonis Agassiz Tuertes.}
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THE BALD EAGLE

and its economic status

Attached to the bald, eagle is a
degree of popular interest far be-
vond that normally associated with
our bhirds of prey. Early in the
Nation's history the bald eagle, of
all the varied forms of wildiife in
North Ameriea, was selected as our
national emblem. By act of the
Congress, June 20, 1782, a design
for the national coat-of-mrms dis-
playing the bald eagle was adopted.
As narrated by Dr. Francis H. Her-
vick {(19%94a, p. 90) :

The principal figure in the ohverse was
thus descriked in the report of Wlilliam
Tarton and Charles Thomson, Secretary
of Congress. “The Eseaicheon placed on
the Breast of an American (the hald-
headed) Eagle, digplayed proper, holding
in his Beak a Scroll, inscribed wifh the
Motto, viz., ‘B pharibus Unum'--and in
hig dexter Talon a Palm or an Olive
Braneh—in the other a Bundle of 13
Arrows; all proper”

Despite the esteem 1n swhich
many have held the bald eagle
through the years, some have seen
it in a less complimentary light.
This impression goes back, in at
least one notable instance, to one of
the founders of the Republic, Ben-
jumin  Franklin.  Gaillard FHunt
(1909, p. 63) in his History of the
Seal of the Uunited States, quoted
Franldin ag having written:

For my part, I wish the bald eagle had
not been chosen as the representative of
our country: he iz a hird of bad moral
charvacter ;) he does not get his living hon-
estly; you may have geen him perched
ol some dead tree, where, too lazy to fish
for himself, he watches the 1abor of the
fishing-hawk ; and, when that diligent
bird has at length taken a fish, and is
hearing it to hiz vest for the support of
his mafe and young ones, tlie bald eagle
pursnes him, and ftakes it from him.
With all this ipjostice he iz never in
good case: but, like those among men
who live by sharping and robbing, he is
generally poor, and often very lonsy. DBe-
sides, he is a rank coward ; the little king-
bird, not bigger than a spavrow, attacks
him boldly, and drives him out of the
district, )

No attempt is made here to judge
the merits of the selection of the
bald eagle as the emblem of this
country, nor to appraise the ethies
or the bravery of the bird. Instead,
information has been assembled
from relinble sources and from the
examination of o series of hald
eagle stomachs and crops, and food
remains at nests, to permit a cur-
rent appraisal of the economics of
the bird both within the borders of
ihe United States and in the Terri-
tory of Alaska. A brief summary
is made of data on its distribution,
abundance, migration, and general
life history.



Study of the economics of the
hald eagle was prompted largely by
the need for informakion to ap-
praise the merits of bounty and
other legisiation affecting the eagle
in the Terrifory of Alaska, where
it long has been the subject of con-
troversy. There also was need for
informaticn regarding the influence
of the bald eagle in the United
States, where its economic status
wag little nnderstood.

These demands led to the assign-
ment of the senior anthor to a sum-
mer’s fieldwork {May to September
1941} in Southeastern Alaska, As-
sigted by Game Management Agent
Hosea R. Sarber, he collected eagle
stomachs and recorded pertinent in-
tormation. Previousto this, Sarber
collected stomachs of hald eagles in
1940 and continued to do so during
1942 and 1943, The senior authov
was again in Alaska in 1945 and
1946 to study the food habitg of
hair seals and sea lions and, in the
course of that work, he collected
additional information and stom-
achs of eagles in Southeastern
Alaska and at points westward
aleng the coast. The stomachs were
later examined by him mainly at
the Denver Wildlife Research
Laboratory, and by personunel of the
Patuxent (dMd.) Wildlife Research
Refuge, particularly Francis M.
Ukler, who assisted in identifying
mdividual food items. At a later
date, the junior author tabulated
and analyzed the data from stom-
ach exmminations, reviewed the
published literature, and prepared
the manuscript.

Twao earlier expeditions to the
Aleutian Islands (in 1936 and 1987)
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Jed by Olaus J. Murie, assisted by
C. 8. Williams, Victor B3, Scheffer,
and others, collected valuable food.
habits data at 28 nests of the bald
sagle on a number of the islands in
this chain west of the Alagkan Pen-
insula. This work, reported on by
Murie (1940}, has supplied infor-
mation concerning the bald eagle in
the western part of its range in
Alaska.

To complete the historical record,
mention should be made of three
earlier publications issued by the
U. 3. Department of Agricnlture.
The first of these appeared in 1883
as Bulletin 3 of the Division of
Ornithology and Mammalogy, The
Hawls and Owls of the United
States in Their Relation to Agri-
culture, by A. T Fisher, and con-
tained a section devoted fo the hald
eagle. Thesecond appeared in 1906
as Bulletin 27 of the Biological
Survey, The North American
Fagles and Their Fconmnic Rela-
tiong, by H. (I Qberholser. Tfs text
was devoted to a discussion of both
the bald and the golden eagle. The
third was Cirenlar 370, Food Habits
of Common Hawks, by W. L. Mc-
Atee. Published in 1935, it con-
tained brief summaries of the food
habits of both the golden and the
baid eagle.

Literature on the bald eagle
which has appeared through other
channels i1s voluninons, and in the
assembling of this paper judicious
use has been made of it. Manuals
dealing with the ormithology of sev-
eral States have been fruitful
sources of information. The most
extensive contribution on the habits
and ecology of the bald eagle pub-

lished in this conntry is the series
of doctments by Dr. Francig H.
Hervick based on his studies of this
hird at nesting sites in northern
Ohio, made over a period of many
years. Outstanding also is the
study of the hald eagle in Florida
carvied on for many years by
(Charles L. Broley, who, to a greater
extent than any other individual,
hag banded juvenile bald eagles and
reported.  on  their movements.
Shorter articles and notés that have
appeared in ornithological jounrnals

RANGE AND

The bald eagle in its two subspe-
cific forms, Halicealus lowcocepha-
lus levcocephalus (Linnaeus) and
H. I washingtonii Andubon, is es-
sentially a North American bird.
The novthern form {(washinglonii)
is foumd from northeastern Siberia
(formerly}, northwestern Alaska,
Mackenzie, Manitoba, northeastern
(uebec, and Newfoundland, south-
wardly across the continent where
it intergrades with the southern
form in a broad belt across the mid-
section of the United States (Fried-
mann 1950}, South of the area of
integration, the southern form
ranges  eastward from  DBaja
(Lower) California, Arizona, New
Mexico, and Texas to Florida, and
gouthwardly to the Gulf of Mexico.

Throughout this confinent-wide
range, the bald engle is most com-
mon in the viginity of the seacoast
or bodies of fresh water where 1t 18
assured an ample supply of its sta-
ple food, fish. For that reasom,
concentrations are found in South-
castern Alaska, around the Great

ave legion, and only a significant
few could be drawn upon in the
preparvation of this text. Appre-
ciation for employment of numer-
oug published notes is expressed
collectively at this point.

Acknowledgment also is made of
ageistance given by the managers
of national wildlife rvefuges
thronghout the country who have
submitted information on the
abundance and economic status of
the bald eagle on areas under their
jurisdiction.

ABUNDANCE

Lakes, and at points along the At-
lantie coast, especially in the vicin-
ity of Chesapeake Bay, and in
Florida. Migration also concen-
trates numbers of hald eagles in
winter along the Mississippt and
other large rivers in Illinois, Towa,
and Misscuri, and even westward in
Oklahoma.

In recent years, there has been an
appreciable reduction in bald eagle
numbers In many areas in the
United States where these birds
formerly were abundant. J. C.
Howell (1937, 1941) has pointed
out that in a section of northeastern
Florida where Dr. William L.
Ralph found more than 100 occu-
pied nests in 1886, only 24 were lo-
cated in 1935. In his more recent
appraisal of that population, How-
ell (1949) stated that during the
period 1935-46 the nesting popula-
tiom had decreased almost 30 per-
cent. This was corroborated by
Broley (1950, 1851, 1952) who has
noted a pronounced reduction in the
number of nesting eagles in Florida
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where he banded more than S00
young during the period, 193946,
Since that time he has encountered
a steady reduction in their numbers.
Whereas, formerly he banded 100 or
more young birds in a season, in
1950 he was able to band only 25
youmg; in 1951, 24 in 1952, but 15;
and in 1953, 18, Not all of this de-
crease can be charged against kill-
ing of the birds since, in many in-
stances, there has heen a mavked
change in the environment through
cutting of timber and exposure of
nesting sites to the elements. Bro-
ley (1851) is inclined to believe that
the severe storm that swept the
Atlantic coast in 1950 played an im-
portant part in the destruction of
nests and  the abandonmment of
athers.

Aniden of the density of nesting
bald eagles in an optimum nesting
avea may be gained from Howell's
reference to nests found in Volusia
County, Fla, in 1935. Tn the 18
n:les bebween the towns of Shiloh
and New Smyrna there was an eagle
nest to each 2 square miles and one
nest in use to each 3 sguare miles.
In 1940, the manager of the St
Marks National Wildlite Refuge
reported nine known nests and pos-
sibly three to five others on that
65,000-acre area along the gull
coast in northwestern Flovida.

In contrast with its abundance as
n breeder in some of our coastal
areas, the bald eagle Is rvelatively
scarce in the interior. If the hirds
encountered during migration were
excluded and only rvesident birds
considered, the bald eagle cerfainly
would be termed an uncommeon bird
throughout most of our eastern
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mountains, the central valleys (ex-
clusive of the Great Lalkes area),
the plaing, and the western moun-
fains. This appraisal has hean sub-
stantiated by the testimony of
informed individnals in nwmerous
Sitates.  Speaking with respect to
the whole of Canada, Taverner
(1934, p. 187) stated that “except
on the seacoasts the Bald Eagle is
nothing more than a rare, intevest-
ing, and picturesque feature of the
landscape.” Even in Michigan with
its abundance of suitable habitat
tor bald eagles, the Departiment of
Clomservation reported in 1040 and
1041 that, conservatively estimated,
there were 50 breeding paivs of
these birds in the State (Wood
1951). In other widely separated
States including New Jersey, Mas-
sachusetts, Minnescta, Louisiana,
and Californin, reliable published
mformation indicates that the bald
eagle is mnch veduced in numbers
or absent as a breeding hird from
areas where it once nested regnlarly.
That food supply affects eagle
movement and  local abundance
during winter is evident in the Mid-
west where these birds congregate
in open-water areas of the large
rivers. Musselman (1949) has re-
corded fHuctuations in their nwm-
hers along the Mississippl River in
western Ilhnois. He states:

Bald eagles {(Haliveatus lewcoceplalis)
have been zeen at Weokuk [lowal in
small pumbers for meoere than half a
century. Oviginally they were otiracted
by offal thrown into the river from the
pork packing houses fo the south. The
waler of the river was abunost always
open during the winter due to the Ies
Moines rapids; an occasional dead tish
along with the offal supplied an abun-
dance of food.

The packing houses are gone, Fet
recently he nwmber of these great hirds
has increased due to the fact that the
waler below the Keokuk dam is always
open, and an abundance of fish arve killed
as they pass through the turhines which
are creating electricity.

In the winter of 1947 and 1948, there
wag the largest accmmulation of eagles
in the history of this location. Mr. Cyrusg
Phillips makes almost daily trips through
the tervitory in which these birds roost
and reports that he counted 82 eagles at
one time. * The birds stavt to gather
about December 15, and fiveunorth about
Pebruary 15 when the upper river heging
Lo open,

An appraisal of the abundance of

Lald eagles on national wildlife
refuges in 1940 vevealed that of 37
refuges reporting, 16 were not fre-
guented by bald eagles, 10 had them
in moderate numbers, mainky dur-
ingmigration, and 11 reported them
as common with greatest numbers
during migrafion or in inter.
Whereas the terms “moderate num-
berg” and “commmon” are subject to
o owide range of interpretation and
the sizes of the various refuges also
add a variable to the picture, it was
evident that refuges in the North-
west, on the South Atlantic coast,
and along the Mississippl River
were visited by the greater number
of eagles. At only one, the St
Marks Refuge in Florida, was an
mmcrease reported in the years previ-
ous to the 1840 census.

Similar appraisals were made of
bald-eagle abundance on national
wildlife refuges in subsequent years,
the Iast survey being conducted in
the fall, winter, and spring of 1955
54, At that time, comparisons wers
made with the numbers recorded in
former years. The map (fg. 1)
presents the result of this appraisal,

532864055
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and the legend explains the code
used in recording the data. Of 89
refuges veporting, 21 showed an in-
crease, 41 no change, and 27 a de-
crease 1n eagle numbers., Yet, of
the 23 refuges reporting the larger
numbers (10 or more), 16 showed
an increase, 3 no change, and 4 a
decrease. The aggregation of bald
engles along the Mississippi River
in the Central States may have been
a reflection of the mild winter of
1985-54, with open water prev-
alent. In addition to 300 bald
eapgles recorded in 1953-54 on the
extensive. Upper Mississippi Na-
tional Wildlife Refuge, the Lounisa
Refuge in Lowa recorded 40, Reel-
foot in Tennessee 100, Swan Lake
in Missouri 40, and Salt Plains fo
the west in Oklahoma reported 108
engles, probably more than three-
fourths of which were bald eagles
(Van den Aldrer 1654).

An analysis of bald eagle recovds
that appeared in the Christmas
Iird counts sponsored by the Na-
tional Aszsociation of Audubon So-
cietles was made by Chandler Rob-
bins. Thiz appraisal, covering the
period 1950 to 1953, clearly indi-
cated the concentration of these
birds in the Chesapealte Bay area,
the South Atlantic coast, Florida,
and the central Mississippl River
drainage.  Fluctuating numbers
characterized the returns with in-
creases noted in the Mississippi
Valley and in Oklahoma in recent
years. These data have, in the
main, been substantisted by records

of U. S, game-management agents
who report on the abundance of the
bald eagle in thelr respective areas.

At the Hawk Mountain Sanctu-



Teune 1.—Bald-eagle abundance on 89 naticnal wildlife retuges in the fall, winter,
and spring of 1055-54 compared with that of former years. The solid black dots
indicate an increase from estimates made in the 1940°s; the half-hiack dots, no
change; and the civcles, a decrease. An outer civcle indieates 10 or meve eazles
reported, The greatest number wag on the Upper Mississippi River Wild Life and
Fish Refuge, an extensive aven veaching info the States of Minnesota, Wisconsin,
IHinpis, and Iowa, where 300 bald eagles were reported in the winter of 1953-54.

ary leeated on a principal fiyway
for birds of prey in east-central
Penngylvania, Dr. Maurice Broun
has recorded an appreciable 1n-
crease in the number of bald engles
passing throngh in recent years,
Although the nunber noted has in-
creaged appreciably at this point
during the past 20 years, part of
this may be the vesult of more ex-
tengive field observations. I{e states
(in correspondence) that the high
count of 142 eagles In 1950 was due
n large part to ideal flight condi-
tions—sirong winds from the north-
west over o period of time. In 1953,
poor flight weather obtained and
onky 80 individuals were counted.
Of significanice may be Dr. Broun's
observation that in the sarly 1930%,
about 50 percent of the bald eagles
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passimg  through were Immature
birds, while in recent years the fig-
ure remained consistently around
20 pervcent. This variation in the
proportion of yearling birds may be
indicative of a decrease in the east-
ern population of the bald eagle.
Even 1n avreas where the hald
eagle 1z only moderately abundant
there is a temdency for the birds to
gather at nightly roosts, and an ex-
aggerated idea of their nwmbers
often results locally. The senior
anthor (1034} observed such o roost
near Stockton, Ilans., in the eavly
thirties that was said o have been
occupied since the settlement of the
country. The first birds appeared
at this roost in November and the
lagt left in March. At one time,

Imler saw 23 eagles concentrated
here.

Although adult bald eagles, once
established in a nesting avea, may
spend much of the year in that
vicinity, they usually migrate south-
ward when confronted with severe
cold weather. Not only do northern
birds move southward with the
arrival of cold weather but the
young of southern nesters wander
northyward in swnmer after they
have acquired their powers of
flight. The latter fact has heen
conclugively demonstrated by
Charles I.. Broley, who, duving the
period 183946, banded and released
814 voung hald eagles along the
gulf coast of Florids (Broley 1947).
Most, of these birds were veleased
in January and February and 48
returns were obtained from them.
Whereas no recoveries were re-
corded north of Florida during
January, February, or March, none
was made in Florida during the
period June to Gcetober, indicating
that the young leave the State soon
after they can fiy. Several had
travelled more than 1,000 miles ¢o
the northeast and one had reached
Kings County, Frince BEdward Is-
fnnd, Canada, in the Gulf of St.
Lawrence, more than 1,600 miles
away.

Bruce Wright (1958, p. 56) has
picked up evidence of this north-
ward drift of bald eagles in late
summer on the estuary of the St
John River in New Brunswick,
Canada. He states:

The pealk peopulation is reached by
August 1st.  After this date there iz a
steady decline until only a few are left
in mid-September. In 1949 the peak
population on the 40-square mile study

aren was counted and estimated fo Dhe
b4, and in 1950 it was 45. This is in
oxcess of oune eagle per square mile,
which suggests n fotal population of at
least 100 eagles in the arvea. * * * They
are not a local populalion, although there
are g few Dreeding records. Banding
recoveries show that birds raised in arveas
as Tar aparf ag Ontario and Florida sum-
nmer in the egtuary.

Iiisewhere in the United States
and Canada there is less informa-
tion on the seascnal movements of
bald eagles based on the returns
from banded birds. Broley (1947}
has callad attention to the fact that

“at “Tlawk Mountain” in northern

New Jersey the peak of southward
eagle migration is inSeptember, but
Lie atiributes this to the rveturn of
southern birds that had moved
northward after the nesting season.
Northerr breeders, Le pointed out,
leave for the South at o later date.

In Southeastern Alaska, before
the bounty had reduced their num-
bers, bald eagles were recognized as
thie most abundant predatory bird,
other than possibly the raven
George Willett, who was well ae-
quainted with conditions there, had
the following to say in 1922 {in cor-
respondence)

I wounld lhiesitate even fo make a guess
al the number of eagles that are within
50 miles of Cralg, but they would un-
doubtedly number several thousand.
Alopg a great pare of our shoreline there
would probably be a nest every half mile
at least and there is plenty of shoreline.
In March, when the herring spawn here
in Klawak Inlet, I have seen over 46
eigles in one tree and have counted over
700 in 3 miles, and these were probably
only a small portion of those that were
nresent,

Writing at about that same time,
E. . Walker, executive officer of
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the Alaska (rame Commission, com-
mented in a similar vein when he
stated that—

In Alaska they arve still probably more
abundant than fhey ever were in the
Stateg and the majority of the Alaska
Innds adincent to the coastline freguented
by eagley are so rugged and uninhahited
that when the eagles get away from
galt water ov away from the immediate
lower reaches of the streams they ave
practically free from danger from moles-
tation by human beings,

Notwithstanding the fact that
during the period of bounty pay-
ments the bald eagle of the coastal
region of Alaska was reduced in
numbers, the area still is one of
great eagle abundance, far exceed-
ing that existing any place in the
States. Thisisa fact seldom appre-
cinted by those who have never
witnessed the bald eagle in and
adjacent to the waterways of South-

eastern Alagka. This thought was
expressed by Dr. T. Gilbert Pear-
son (1928), former president of the
National Association of Andubon
Societies, who made a personal in-
spection of the area in 1927, when
the bounty law had been in effect for
10 years and more than 40,000 bald
eagles had beenvemoved. Although
he stated that the “bald eagle had
been greatly veduced 1n num-
bers, * * ® ag a specleg, it cannof
be considered as being in any im-
mediate danger of extermination.”
No dounbt that statement has com-
plete application today in Alaska,
where the bald eagle is now relieved
of the pressure formerly exevted by
the bounty and may be killed only
when causing damage.

In the course of field studies con-
ducted in  Southeastern  Alaska

rgtme 2—Typical bald-eagle habitat, mouth of Rodman Creelk, Baranof Island,
Alasgka. Ninefeen bald eagles were in sight at this peoiut at one time on August 9,
1941, {Photograph by R I1. Imler.)

during the summer of 1941, the
genior anthor recorded 677 bald
eagles along 837 miles of shorveline.
Other eagles, particalarly the less-
conspicnous lmmature birds, no
doubt were present hut were not
seen.  After making allowance for
them, 1t was believed that an esti-
mate of 12 to 15 eagles for each 10

miles of shoreline wag a reasonable
one. Concentrations were ohserved
ugually in arveas of abundant food,
as on Baranof Island, where for a
cdistance of 6 miles along the shore
and up a salmon stream, af least 45
eagles were seen. At one point
along the stream 1% birds were in

gight at one time (fg. 2).

CHARACTERISTICS

PLUMAGE

The newly hatched bald eagle is
clothed n o thick, light-gray down
which fades into white on the head
and underpavts (fig. ). In about
8 weeles, thig first down is followed
by another coat of darker-hued
down that is vetained until it s
pushed out by the voung bird’s ju-
venal plumage. The juvenal plom-
nge begins to appear when the eaglet
is 5 or 6 weeks old, and 1s rathex
uniformly  brown  with  flight
feathers of the wings nearly black,
It iz the plumage of the young
hirds when they leave the nest at
about 12 weeks of age and iz re-
tained until the first annual molt,
which takes place during their
second summer (figs. 4 and ).
Through subsequent annual molts
the Dbird ultimately aequires the
wwhiteness of head and tail so char-
acteristic ot the species. Complete
maturity of phunage 18 not attained
untal the bied ig 3 or more years old
{frontigpiece}. Etta S. Wilson
{1922) described a captive bald
engle which retained its juvenal
plumage through its thivd year, but
the feathers of both head and tail
were pure white o year later. On

the other hand, Lee 8. Crandall
{1941) has reported the develop-
ment of the plumage of a captive
bird which did not acquire a white
head and nearly white tail until its
sixth vear and did not possess a
completely white tal untal its
eleventh vear. Once attained, the
immaculate whiteness of the head
and tail are refained throughout
the vest of the bird’s life.

AGE

Little i known of the Iength of
life of bald eagles living in the
wild, but the longevity of captive
birds may be construed as an indi-
cation of what happens when the
hazards of outdoor life are re-
moved., Stott {1948), summarizing
longevity records of birds in the
San Diego, Calif., zoo, reports two
eagles that lived 15 years.

SEX RATIO

That the sex ratio of the bald
eagle 13 about 1:1 was revealed by
the dissection of 187 specimens by
the sentor author in the course of
his Alaskan fieldwork m 1041, Of
these, 54 were immature birds, halt
of which swere males and half
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Breurg 3—Downy young of the northern bald eagle on Ananinliak Island in fhe
Aleutian Islands, Alaska. (Photograph by V. B, Scheffer.)

females. OFf 183 adults, 64 were tion of the California condor these

males and 69 females. eagles ave the largest birds of prey

in North America. Only in the tail,

SIZE AND WEIGHT which is somewhat longer in the

In size and weight, the bald eagle  golden eagle, is there a noticeable

is not greatly diffevent from the difference in the dimensions of the
golden eagle, and with the excep- two species,

10

Fieure 4—A nearly fledged young bald eagle, Seney National ‘Wildlife Refuge, Mich.

Flexing ity wings, it is almost res

dy to take ibs fivet short fight. The character-

igtic flat-topped nest of sticks is lined with finer material and is located 65 feet
from the ground iz a red pine.  {(Photograph by C. J. Henry.}

As in most bivds of prey, the
female bald eagle is larger and
heavier than the male. Friedmann
{1950) stated that the average wing
length of 16 adult male bald eagles
from Southern United States was
529.2 millimeters (20.83 inches) and
that of 29 adult male northern bald
eagles, 588.6 mm. (23.181n.). Com-
parable measurements for the wings

of aduit females were 526.5 mm.
(22.70 in.) in 11 southern birds and
G40.2 mm. (2521 in.} in 42 Alaskan
bivds, Similar differences were dis-
closed in the measurements of the
tall, bill, and other features of the
two groups of hivds.

In the cowrse of Alaskan feld-
worl, the senior author recorded
the dimensions and weights of 108
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Froveg A nearly fledged young bald eagle, Atka Island, Aleutian Islands, :’,\lﬁ.ﬁékﬁ.

The dark plumage of the head, the davk bill, and the davk iris of the eye are in
marked contrast with the colovation of the adult bird with ite white head and Yight-
yellow bill and iris.  (Pholtograph by V. B. Scheffer.)

bald eagles including adults and
juveniles of both gexes, These data
appear in table 1.

The adult females averaged 2.26
pounds heavier than the adult males
and the immature females averaged
2.31 pounds heavier than the im-
mature males. In fact, the differ-
ence in weight between the sexes
(both adult and immature birds)
was g0 pronounced that little over-
lapping ocemired  even  between
weights of the heaviest males and
the lightest females.

The immature bivds (1 year or
older) revealed average measure-
ments (except that of the hill)
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greater than those of the mature
birds of the same sex. On the other
hand, the average weight of the
immature birds was less than that
of adults of the same sex, indicating
that the greater dimensions of the
young birds arve attrvibutable to
greater length of wing and tail
Teathers, and not to greater body
s1ze.

The greater size of the Alaskan
birds 1 reflected even in the eggs.
Bent (1937) has assembled data
showing that the average size of the
egas of the bald eagle increases
gradually northward through the
bird’s range,

TanLe L—Weights end megsuroments of 108 bald eagles collected in Alusha

Weight (pounds) Menpsurements {ingbes) of—
Maturity and sex T } -
Gr0ss Net Wing Tail road 3 Lenglh 4| Bills

Adult males (35):

Maxinmmm___ 10. 70 10,61 24,1 1L 9 85. 50 34 75 2. 69

Misimam 418 8.1 21,87 § 18.8 80. 78 31,28 344

Average 430 9.99 23. 06 11 4L 82. 58 33,19 2.57
Adult femmales (37):

LG ERNEo 1103 43 ST 14,10 14,09 1280 01,87 37,80 2,04

Dinirnu. 10. 20 1811 1L 10 845, 0 34.20 2,89

AVBrage ... 11,78 11 56 11.97 88.36 435,88 2,81
Imipature males (18}

Maximum.__. 10.10 10.07 4.7 13. 50 88. 50 35,70 2,65

Mipimum. 7. 80 7T 22,62 11,50 S1. 82 33. 40 2, 50

Average . _______ 8.91 5. 85 23,85 12. 48 84.34 34,33 2,57
Immuature females (18}

Maxtmoum__ - 13.20 12,84 2725 14.75 4. 3 38 87 2.5

Minhnam. 10,15 e 24, 50 12,20 57,87 38,25 2,060

Average. o 11. 48 13.22 25. 68 ; 13. 43 963 37,87 279

i

! Numher of specimens in parenbhe
z Obiained by subiracting weizht

¢ food i the stomach and erep from hird's gross weight.

37Phe laters] measnrement from wingtip o wingtip when the wings are extended te their limit on a fIat

surface,
+ The measurepient from the fip of the hill to the tip of

the loneest tail feather when the bird is fully extended.

= The measurerneitt from g of bil! $o the fcathers at base of the cere.

NESTS AND YOUNG

We owe much of our knowledge
of the nesting habits of the bald
sagle to the initiative and persever-
ance of Dr. Francis H. Herrick,
head of the department of biology
at Western Reserve University,
who, during the years 1922 to 193
conducted intimate studies of this
bird in northern (Ohio. From tow-
ers constructed at the nesting sites,
he observed aund photographed the
conrtship, nest building, egg laying,
incubation, and raising of the
voung eagles to flying age. In the
courge of his studies, an original
wooden structure was extended to
n greater height, and this in turn
was replaced by a steel tower 80
feet. high. When this tower was
uprooted in o severe storm in 1929,
a second, 96 feet high, was com-
gtructed and used to the end of the
stucies. The steel tower, equipped
with a platform and blind at the
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top, was moved frem one mest to
another as reguired by changing
conditions.

Bald eagles are inclined to use
the same nest yvear after year uniess
disturbed (fig. 4). Herrick (1924a,
P 94) traced the histery of six
successive nests in the vicinity of
Vermilion, Ohio, over a pericd of
nearly a century. Omne of these
nests, the oldest and the largest, was
destroyed during a storm in the
B6th year of ifs occupancy. Having
been added to throughout the years,
it had acquired enormous propor-
tions, and near the end of ifs exist-
ence wag 12 feet high and 834 feet
across the top. The upper surface
had an avea of nearly 50 square
feet and 1ts total weight was com-
puted to be about a ton (Herrvick
1924h).

Broley (1847) records a still
larger nest near St Petersburg,
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Fla., which hie concludes may have
been the largest in America. This
nest, typical of many found in that
State, wag higher than it was
wide—20 feet deep and 914 feet
across at the top,

Another nest of substantial size
formerly located on the Iastern
Shore of Maryland has been de-
scribed by Frank R. Smith (19386).
This nest had been occupled for
more than 30 years when a hurri-
eane blew it down in 1955, “The
remains of the nest were carefully
gifted by hand and placed in bas-
kets for welghing. * * * The forty-
three bushels of material in the
nest weighed 1274 pounds.” Had
sticks which remained attached to
the nest tree been included, the total
weight would have been more than
1,300 pounds.

The main structure of the hald
pagle’s nest is composed of sticks
and small limbs, and cleds of earth
and masses of vegetation are added
in the central portion. There may
be a lining of pliable vegetation, but
the nest surface iz nearly fab sur-
rounded by a rim of sticks (fig. 4).
As the nest is reconditioned in sub-
sequent years more mabterial is
added, thns gradually increasing
the weight of the nest in height and
in width until it finally may erash
because of the extreme weight.

Tn Ohio, Dr. Herrick found that
eagles chose hickory, elm, or syca-
more trees for nesting sites. Ovigi-
nally, many of these frees were in
the borders of wood lots, but as time
went on some of them became iso-
lated by the cutting of surrounding
timber, and the nesting trees were
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preserved only through the solici-
tude of landowners. In the Pacific
Northwest and in Southeastern
Alaska, tall conifers are used as
nesting sites. Altitude, as a rule, is
sought (fig. 6), and nesis in Ohio
often are 70-80 feet above the
ground, while those in the spruces
and hemlocks of the Northwest may
be more than 100 feet from the
ground.

In the course of hizs Alagkan field-
work, the senior author computed
bald-eagle nests to average about
514 feet high and 634 feet across.
On the basis of 11 nests measured or
estimated, the height from the
ground fo the top of the nest yaried
from 45 to 137 feet, with an aver-
age of 77 feet. In this region, Sitka
spruce was the favorite nesting tree.

In contrast with the nesting sites
described, bald eagles may be
forced by lack of tll arboveal
growth fo mest in low vegetation,
or even on the ground. Such a con-
dition prevails in the Aleutian Ts-
lands in Alaska, where their nests
are placed on rocky cliffs or pin-
nacles (g, 7); and in Florida,
Broley (1947) recorded a nest only
15 feet above water in a mangrove.
Bendire (1892), quoting Capt. B. F.
Grove, reported the fnding of two
eagle nests placed on the ground of
small islands in the Gulf of Mexico
off the Texas coast. One, estab-
Iished by a pair of birds still in
their immature plumage, consisted
of a few sticks on the otherwise
bare ground. The other nest had
heen built up through successive
years of use to a height of 6 feet.
Alsgo on record 18 the nesting of a

Frgure 6.—A typleal nest of the bald eagle, Seney National Wildlife Refuge, Mich.
Liocated in a dead red pine, 40 feet from the ground, it was used for several vears
in the late 1940’s. A Canada goose uged its platform as a nest site In 1950,
(Photograplz by <. J. Elenxry.)
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Feuze 7—Young bald eagles in their nest on offshore pinnacle, Bat Island, Alentian
Islands, Alagka., (Photograph by V. B. Scheffer.)

pair of eagles on the ground in
Crawford County, Mich. Here the
birds had constructed their nest on
g fmoll in the burned-over plain of
a pine forest (Sharritt 1939).
Although the laying of egos by
one gpecies of bird in the nest of
another occurs frequently, nesting
i the occupied nest of another spe-
cies 18 less common. Yet, such an
nstance was reported by J. Warren
Jacobs (1908), when he found a
great horned owl ineubating two of
its eges in a cavity in the side of
the large nest of a bald eagle. The
eagle was also incubating a set of
1ts own eggs ab the top of the great
nest pile. The diurnal fish-eating
habit of the eagles apparently did
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net conflict unduly with the noe-
turnal rodent feeding of the owls,
Dr, Herrick {1933) observed a pair
of Englisk sparrows that had built
their nest in the side of a bald
eagle’s domicile and availed them-
selves of the down shed by the
eaglets to line their nest.

That bald eagles mate for life is
a commneon and apparently a well-
substantiated belief. If one of a
pair is killed, the other usually ae-
quires a new mate and may continue
to nest at the former site, Since
bald eagles apparently become sex-
ually mature even before they have
acquired adult plumage, it is pos-
sible to find a bivd in juvenal plum-
age mated with one in full adult

dress. Hoxie (1910) reports a case
of both birds of a mated pair being
i Juvenal phumage.

Dy, Herrvick (1932, p. 811) re-
corded a female which had four
diffevent mates, namely, in 1924,
1025, 1928, and 1931, In the latter
yveal, her mate apparvently iwas
killed, and after an absence of 14
weeks she returned with another:
They successfully raised a brood the
following vear.

The clutch of the bald eagle may
vary from 1 to 3 eggs with 2 being

the normal number. Frequently -

only 1 of the young is raised to ma-
turity.  According to Hevrick
(1932, p. 318), the normal incuba-
tion period in northern Ohio is 34 to
25 days. In Florida, Nicholson
(1952} established the incubation
period as 35 days. The period of
ege laying vavies greatly from the
southern to the northern portion of
the hald eagle’s extensive range.
Bent (1937) has shown that from
(Georgia and Florida te Texas eges
may be found from the end of Octo-
ber to the end of February, with
half of the records falling between
the dates of December 8 and Jann-
ary 27. From New Jersey to Vir-
ginia, he found that the spread was
from February 2 to May 27, with
half of the records falling between
February 27 and March 9. Six vec-
ords from the avea, Maine to Michi-
gan, revealed that egg laying took
place between April 1and April 21,
In Alaska and Arctic Amerien,
eges were laid from March 24 to
June 24, with half of the records
Talling between May 7 and May 14.

On the basis of these figures, the
median dates of egg laying for
Fiorida, New Jersey, Michigan, and
Alaska are roughly, January 2,
March 8, April 10, and May 10,
respectively.

In the southern part of the bald
eagle’s range, should the eggs be
vemoved from a nest or a nest de-
stroyed during the egp laying or
garly part of the incubation period,
a second clutch often iz laid. The
sume nest may be used, but usually
there is a shift to a new location,
Farther north, except possibly in
the mild climate of Southeastern
Alaska, the shortness of the season
and the necessity of finding feod for
the young over an extended period
prevent the laying and hatching of
second clutches.

The nestiing Tlife of the bald
eagle, ag determined by Dr. Her-
rick in northern Ohlo, lasts from
10 to 18 weeks during which the
young undergo one change of
downy plunage and gradually ac-
guire their juvenal plumage with
which they leave the nest (fig. 4).
Fven after the young leave the nest
they often rvemain in the vicinity
and at times are fed at the nest
site by their parents throughout
their first summer, In this respect,
the voung of the hald eagle are
quite different from the offspring
of most passerine birds, which, once
they have left the nest, seldom re-
turn to it. On the other hand, the
young bald eagles ave not permitted
to use their home tervitory for
breeding purposes unless in later
years one of them should be mated
with a parent.
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ENEMIES

The bald eagle has few if any
vertelrate enemies other than man.
Many of the smaller birds are prons
to pester bald eagles, particularly
during the nesting season, bunt noth-
ing more sericus than femporary
discomfort can be charged to these
attacks. The crow and the eastern
kinghird frequently harass the bald
eagle, which on rare oceagions vwill
turn on its tormentors. Herrick
relates an incident in which a pair
of diminutive gnatcatchers, only
slightly larger than hummingbirds,
mritated an adunlt eagle to the point
that it moved to another perch far-
ther from the home territory of the
small birds,

Man, however, has had a mavked
eflect on the abundance of the bald
eagle, This was amply demon-
strated in the coastal reglon of
Alnska where, over a period of 34
years, possibly as many as 100,000
bald eagles were killed as the result
of the bounty law. Tt is the con-
sensus of many competent chservers
that bald eagle numbers were mate-
rially reduced along the principal

waterways in the southeastern part
of the Territory.

Throughout the United States
the status of the bald eagle hins been
one of steadily decreasing numbers
largely because of the activities of
man either against the birds them-
selves or through modifiention of
their habitat and destruction of
nesting sites. Of significance in
this comnection i1s the fact that the
nestling bald eagles banded by
Charles T.. Broley (1947) during
the period 193946 and recovered
later (48 of them) were, with fwo
exceptions, killed within 1 year
after their release. And this degree
of shooting pressure wag exerted in
our Eastern States largely through
a period of vears when the bald
eagle had been given complete pro-
tection wnder Federal law (see
p. 19).

Periodically, storms of hurricans
intensity have dealt havoe to nest-
ing eagles not only by destroying
their nests bub alse the young,
which reguire 12 or more weeks
before they are equipped fo live
away from their home.

LEGISLATION

UNITED STATES

Although the Continental Con-
gress adopted the bald eagle as a
national symbol to be used on the
(Freat Seal of the United States, on
coing, and in other ways, laws pro-
tecting the bird were not considered
until many years later. Rarly in
1930, a serions and nearly suceess-
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ful effort was made to enact Federval
fegislation to protect it. On Janu-
ary G, bills entitled “Bald Eagle
Protection Act” were introduced in
both the Senate and the Heuse of
Representatives. This would have
afforded protection to the bald cagle
with the provise that “it shall not be
unlawiul to kill any such eagle ® * *
when in the act of destroying wild

or tame lamhs or faswns o1 foxes on
fox farms” Favorably acted on
by the Senate after certain amend-
ments, the bill later failed of pas-
sage in the House of Represent-
atives.

Companion bills to protect the
bald eagle again were introduced in
the Senate and the House of Repre-
sentatives in the spring of 1940,
Their provisions followed closely
those of the earlier bills with the
exception that the Territory of
Alagka was execluded, a situation
brought about by strenuous objec-
tion to the protection of the bald
eagle in an arvea where it was abund-
ant and had potentialities for harm
to fishing and fur-farming indus-
tries. This act was passed, signed
by the President and hecame a law
(Title 54, Stat. 250) on June 8§,
1940,

The salient features of this legis-
lation provide that, except in the
Territory of Alaska, 1t shall be un-
lawlul to “take, possess, sell, pur-
chase, barter, offer to sell, purchase
or barter, transport, export or im-
port, at any time or in any manner,
any bald eagle, commonly known as
the American eagle, alive or dead, or
any part, nest or ege thereof.” The
act nlse provides for the granting
of permits to collect eagles for
scientific purposes and for the pro-
tection of wildlife or agrieultural
or othier interests locally. Author-
ity and moneys provided under the
Migratory Bird Treaty Act of July
3, 1918, were made available for the
administration and enforcement of
the Bald Kagle Act.

With the hald eagle now afforded
protection under Federal law, pro-

vizions in State laws contravy
thereto lose their import. A review
of State statules made several years
prior te the protection of the eagle
diselosed that in 5 States the bird
was specifically protected, in 39 it
was protected by implication, and
in 1 it was unprofected. Conse-
guently, 1n the United States ennct-
ment of a Federal law for the pro-
tection of the bald eagle conformed
to prevalent thought and strength-
ened enforcement procedures.

ALASKA.

Legislation enacted by the Terri-
torial Legislature of Alaska regard-
ing the bald eagle has been that con-
nected with enactment or repeal of
bounties for the birds’ destruction.
In appraising such legislative ac-
tion, one must take into considera-
tion the ecireumstances prevailing in
the areas affected by such action.
Although there have been marked
changes in hwman populations and
activities in recent years in this ex-
pansive region, throughout much of
the hounty-payment period, Alaska
was largely a primitive, sparsely
populated area. The abundance of
hald eagles in the coastal region of
Alaska, to which they are partial,
was and still is many times that
prevailing i those areas in the
States where the bird is most plenti-
ful. If we consider also that, in its
fisheries and fox farming, Alaska
hag industries that could be vulner-
able to eagle depredations, and that
a bounfy system often is looked
upon as a source of income, the
reasen for the popularity of such a
law in the Territory becomes
obvious,
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The initial bounty Iaw, enacted
by the Tervitorial Legislature in
1917, provided a payment of 50
cents for each pair of eagle feet,
In that year and in subseguent
years, payments were made on the
following numbers of eagles: 1917,
2,048 ; 1918, 8,181 ; 1919, 2,641 ; 1920,
2,877; 1921, 2,191 1922, 3,518; or a
total of 15,745 in the 5-year period.
In 1923, the hounty was increased
to $1 and from then until 1940 avail-
abie records show that an additional
79,746 eagles were killed. In this
computation, however, there appear
to be some discrepancies, and, no
doubt, many eagles svere killed and
not retrieved or were crippled only
to die later.

Although the bounty remained in
force in subsequent years, no money
was appropriated by the Terri-
torial Legislatnre for biennial peri-
ods either in 1941 or 1945, In 1945,
the law was repealed only to be re-
enacted in 1949 with the bounty in-
creased to §2 for each pair of eagles’
feet. To February 11, 1951, pay-
ments were made on 7455 eagles
under the revised statute,

On July 1, 1952, a regulation
adopted under the provisions of the
Alaskn Game Law, provided that—
these Dhirds may be killed only when
eommitting damage to fighes, cther wild-
life, domestic birds and animals. No
carcass or any part thereof including
feathers of birds so taken may be pos-
sesged or transported for any porpose.

Eight months later, March 2, 1953,
the territorial eagle bounty Inw was
vepealed.  Consequently, the bald
eagle no longer has a bounty on its
head in Alaska and may be killed
only when causing damage.

20

That the bounty law reduced the
number of eagles in the coastal re-
gion of Alaska is attested by a num-
ber of reliable observers. George
Willett, able ornithologist and field
observer of many vears of experi-
ence In Southeastern Alaska, had
the following fo say regarding the
number of eagles in Alaskn at about
the time the bounty law was en-
acted (Pearson 1928):

Bird lovers in the States, to whom the
sight of an eagle is an eveni, can hardly
conceive of the great numbers of the birds
to be seen along the Alaskan Coast. In
thiz region the eagle probably cutnum-
bers all other raptorial hirds a thousand
to one.

Adfter several years’ absence from
Alaska, Willett again spent a sum-
mer along the scutheastern coast.
The following comment (in corre-
spondence) made at a time when
the bounty had been in effect for
19 years, gives his impression of
the reduction in eagle mumbers:

I spent the summer of 1936 in south-
eastern Alaska and found that the eagles
had decreased to such an extent that
destruction by fhem must be small. This
was admitted by many Alasksps with
whom I talked. * * * Unfortunately, the
guestion has stopped being one of con-
servation and has become economie, in
that many Indiang and zome whiteg * #
have come to consider the eagle hounty
as part of their income.

Even after the hounty had been in
effect for only a short period, those
who were in close touch with the
problem became aware of the redue-
tion in eagle numbers. C. D. Gar-
field, Secretary of the Alaska Fish
and Game Club, wrote apprchen-
sively in 1920

Sinee December G, 1918, bounfy has
been paid on 3,256 eagles or a total of

5,356 slnce the passage of fhe Act, * % %
A vast difference 18 noted in the numbers
of thiz bird showing in sontheastorn
Alaska and It is a safe prediction that,
if the slaughter continues for a few years
longer, {he species will become practi-
cally extinet.

Ernest P. Walker, formerly ex-
ccutive oflicer of the Alaska Game
Commisgsion, stated in 1927:

The Tagle bounty syetem hag consid-
erably veduced the Eagles in southeast-
ern Alaska in the fen yeary that it has
heen in effect, and to a lesser degree it
has reduced Iagles along the southern
coastline westward as far ag the adiak
region. It iz doubtful, however, if the
birds have heen materially reduced far-
ther westward, and evidence that they
lave bLeen materially affected through
the interior and northern country is
Iacking.

Hosea Sarber, an observant snd
reliable game-management agent of
the U. S. Figh and Wildlife Service,
stationed for many years at Peters-
burg, Alaska, commented (in corve-
spondence) on the possible effect of
the failure of the Legislature to
provide the necessary bounty funds
in 1941 and 1943, as follows:

There is 10 ¢uestion but that the eagle
will increase now to its former numbers,
They ave still plentiful fhroughout the
country and they will now increase un-
molested as ne one will he shooting
theny * i

There is little question but that
with the removal of possibly 100,000
birds during the years the bounty
Iaws were in operation the anmber
of eagles was noticeably reduced, at
least along the Seutheastern Alagka
coast, where the population iz con-
centrated, Farther fo the -west
where the birds are less abundant
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and certainly inland, where rela-
tively few exist, the effect on their
total mumber was never appreciable.
As with the operation of most
hounty systems, where the birds
were not abundant or where the
hunting pressure was limited, a
surviving nucleus remained. This
was true even in Southeastern
Alaska in the area of greatest hunt-
ing pressurve.  With the fermination
of bounty hunting, the residual
eagle population can be expected to
recou] normal numbers within a
few years, That something of that
nature has taken place might be in-
ferred from the. observations of
enforcement agent Clavence Mat-
son, who reported an estimated 750
eagles in the Haines area af the
northern end of the Lymn Canal
early in 1954

CANADA

In British Columbia, bounties
were paid on golden eagles taken
daring the period 1910 to 1524, but
in the eourse of this program pay-
ment no deubt had been made on
numbers of juvenile bald eagles.
Whereas $3 was paid in 1810, in
later years it was reduced to $1.
Even with the lessened payment,
7,008 eagles were reported to have
been killed in 1922, Subsequent to
1994 no bonnties were paid on
eagles in British Columbia but
numbers of them were removed by
game wardens. Again, there may
have heen hald eagles among the
total of 902 eagles killed in that
Province during the 3-year period,
1945-5%,
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FOOD

Information on the food of the
hald eagle as revealed by stomach
examinations and data assembled
from feld sources has been pre-
sented separately for Alaska, the
United States, and Canada. There
are several reasons for this. The
hald eagle is much more abundant
in Alsska than in other parts of is
ange in North America with a re-
gultant increase in itg economic in-
Huence in that area. In Alaska, it
s also thrown into direct contact
with commercial fisheries and fox-
farming—activities that are less ex-
tensive or even nonexistent else-
where in its range. In addition, in
Alaska the bald sagle has had a
background of bounty histery sup-
ported to & large extent by popular
opinion, which is markedly at vari-
ance with the public attitude
throughout the United States,
where it has had legislative protec-
tion since 1940, Such varied condi-
tions and attitudes have compelled
the writers frequently to discuss the
statug of the eagle against the en-
virenmental background where it
arose, and have led to the inevitable
overall conclusion that, in several
respects, the economic role of the
bald eagle in Alasks may be quite
different from that in the States.

SOURCES OF
INFORMATION

ALASKA

Southeastern Aleska—The col-
lecting of bald eagle stomachs in
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Alaska for this study began early
in 1940 when Hosea R. Sarber gath-
ered material on Prince of Wales
Island, the Stikine River Flats, and
elsewhere in the southeastern paxt
of the Territory. In the foliowing
year Sarber continued his collecting
and was joined, early in May, by the
senior author and together they col-
lected on the islands and mainland
of Southeastern Alaska until late in
August. For the remainder of 1941
and during the following 2 years
Sarber gathered additional stomach
material. In 1945, the sentor author
collected eagle stomachs not only in
Southeastern Alaska but also at
points to the northwest. In 1946,
he eollected additional eagle stom-
achs on the Copper River Flats and
also in Southeastern Alnska. Asa
result of this intensified effort, ap-
proximately 500 stomachs were col-
lected during the period 1940-46,
of which Sarber, working alone,
took about 130 during the fall and
winter months.

Notwithstanding the fact that
Alaska is much beiter represented
than the States, the eagle stomachs
collected in the Territory were ob-
tained largely in the coastal area
south and sountheast of Junean (fig.
2}, Only 20 were obtained else-
where, mainly near the mouth of the
Copper River, the shores of Cook
Inlet, and on Kodiak Island to the
west.  Consequently, analysiz of
bald eagle stomachs from Alasks
must be comstrued as an appraisal
of the bird primarily in the area of

ils greatest abundance, the coastal
area south of Junean. The number
of Alaskan eagle stomachs $hat con-
tained sufficient food for the esti-
mation of percentages is set forth,
by months, in table 2.

Alewtion Fslonds—DBeacause of the
peculiarities of the prey fauns of

the bald eagle on the Aleutian

Islands, the available information
on its food habits on those far-
flung islands has bheen segregated
here. Much of our knéwledge on
the subject rests on the observations
made and specimens coliected by
Olaus J. Murie and his associates in-
1936 and 1937 (Murie 1940). Al-
though the eagle studies were inci-
dental to o more comprehensive bio-
logical survey of the avea, food
remnants and ejected pellets of the
bald eaple were gathered from 10
nests in 1936 and 18 nests in 1937,

and a total of 399 food items identi-
fied therefrom. Collections were
made at variong poinis from the end
of the Alaskan Peninsula to islands
near the end of the chain, T00-800
miles to the west. Material from
the 1836 expedition was examined
by Cecil 5. Williams in Washing-
ton, D. C., while the remainder was
examined by Murie, aided (in a few
determinations) by the semior au-
thor of this paper.

Table 3, condensed from twoe ta-
bles in the eariier article (Murie
1940y, and including a few addi-
tions from later identifications, re-
veals the hald eagie’s dominant
foods on the Aleutian Islands. Be-
cause of the nature of the material,
the percentages listed for the differ-
ent items have been based on the
proporticn that the number of in-
dividuals of each species bears to

TanLy 2—Food of 435 Alasken bald eagles, copressed as volwmelric perceniages of
the several groups of items and arranged ynder the months of the year

{Basged on sbomach analyses]

Food item Jan. | Feb. | Mar. | Apv. | May | June| July | Aug. | Sept. | Oct. | Nov, | Dee. ‘;‘g’g"'
Number of stomachs.._ | 10 23 : 30 25 a3 gy 54 fd 23 11 1t 6 ..
Fishes: )

Iga]mouidae Y| MO 2.0 L8| 2.2 | 358 85.0 | 25.4 L N P, lt;")
adidae 2 __.. Ll 2588|4421 933 5.7 220 | 18.7 | 10.5 F 700~ R P 9.1 33.3 18. 6
Cataphracti __ | o20.0) M7 141 30.2| 6.1 8.0 | 110 A5 | Trace | 3.8 |.cconu]ooeaan 9.4
THeferosomatn ¢ o 220 | B89 |oan- 21,6 | 11.4 ] 14.4 | 17. 4 5.6 1.8 I S O 9.3
Clupeidae b _eoi|omeama oo 0.0 [amaas 9.0 1.4 2.3 4.7 | B Er e 2.3
Other fish., . cmveiome oo emacas Ih0 | 122 ) 185 188 8.0 18.0 | 27.3 9.1 16,7 1.2
Tobtle oo | 80.8 | VAR | A7V | BO.T[ 7R.0 [ TO.8 ) ¥3.3 | TO.8 | &7.00| B8.3 | 27.3 | 80.0 | 65.7
Bivds: B - ~
j&naﬁdae . 3.6 87| 223 2 % U S DO P, 5.3 5.7 |- 9.7
Other bivds 906|254 10 2 4.3 G.4] 2.5 20 9.1 9.1 33.3 9.1
Pobal e 18,2 | 13.2 | 341 | 26.3 & 6.4 6,41 2,5 2.6 144 | 61.8| 33.3| I8.8
Mammals. oo 520 P SR [, T PSS PR P 1.2
-bebrad 2.2 3.9 [ - 2 DRI (RN (R 2.0
%ﬂ;ﬂéﬁ?i:&}f ............ 6.4 16.4 | 26.1 4531273 10.9 | 16,7 2.3

i Galmon, trout.

? Pollack, cod.

3 Senlpins, seorpiokfishes, rockfishes.

¢ Flounders halbuat,

5 Ferrings, anchovies,

i Dheks, geese. .

7 Mainly auklefs, murres, and other sea birds,
B Crostaceans and miscellaneous invertebrates.
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TARLE S~ o reming collected of sesis the total number of food items
of bald eagles on the Aleutien Islands, .
1936 and 1957 collected.

In appraismg this type of mate-

of Maryland and Virginia by W. B.  alone tends to minimize the record-
Tyrell during the spring months of  ing of fish which the eagles may

ecurrence . Pl : 936 and 1937 ave listed. These have eaten to the exclusion of ani-
Tood Hem rial, which contzpns fOOd; pellets as food-habit examinations were made mals clothed in fur or feathers.
Nurber| Percent ;)vell as nest debris, attention should by C. F. Smith and Clavence A. Many of the smaller fish bones are
A— e called fo the fact that, when : Jlv ioested Sn the 1ad
s 0 . > Sooter. completely (.hg.ested mn .Lhc'eagles
Dolly Varden trout (Sabwlins . - eagles ave feeding mclusn« ely on stomach and, without a binding ma-
medma) .2 : . . 3 N X ' . o Ta”
E“]?dﬁ"“(‘%@ (ateptsnis 3;2;3-5* £ 28 fish, compact pellets arve seldom TABLE 4—Food remains collecied at nests  terial, the hones of fishes eaten are
Pollack { Theragra chalcogramma). i 3, =z ) 3 L . . P e . X :
Pacificod (Gatns mocrocephalis). 1 o formed. On the other hand, when of bald cagles in coastal regions of  Yikely to he geattered when recnurei-
T . ¥ S s ; e ¥ el
Rackfish (Sebestodes sp.) .. - 1 .2 | _ ) ‘ MHarylend ond Virginig, 1956 and 193% . shls
Greenling (Hezagrammos 55, 1 5 mammals are eaten and, to a less - tated and ne definite pellet formed
Atka mackerel {Plewrogramm " . b. ) E‘ .ﬂ - Ih S e : : S : .
5 m]ﬂnﬂpiggmééﬁsl)__)_ ........ 14 2?} ELLBH{;: UCE:, Pe etg nsual Y are Oooroncs l&.[‘;COl‘dng_l_y, it is Sﬂ;h’i to AS8Tme
CULITHTIS OLEldeae) . - [ . " .
Unidentitied fish. .1 3 7 formed. Tt is possible, therefore, oo tiem “ 7 that the amount of fish eaten by the
0TS I m o.s  that the recorded amount of ﬁ<311 i o | Prmben Persent  Chesapeake Bay eagles was some-
BIRDS: ) _eaten by these Aleutian eagles may N what greater than that indicated.
Shearwater (Pufinus sp.). _______ a1 4.7 ] o b N 1 1 5 Herring (Clapeidac) ) :
Fulmar (Fiuldmamg g%aca(ags),,,,, 3 18. 8 rave been minimized somewhat 111 i Cyprinidae (olher then oa These pel]etg were exaimined and
atied  POLTe ceane- 3 = i Qarp (Cyprinis carpio) . - C .
L IO 1 - the fabulation. Ohnlmge] chlt {Idalurﬂs puR the material }(lentj_ﬁed bv A, L. Nel-
C‘ounm;mt { Phalacrocoras Sp).__ a4 a4 7 Catfish (A meinrus sp.) - - N S
Emperor gooss { Philiclecanagic)- 2 ot Bass (Centrarehidas) . : I son and C. S. Willimms., The num-
Platail {dags acufel ... 1 -2 UNITED STATES Onidentificd Ash oo oeeeeea__ 3 X . X i
Teal (probably Anes erecce). . 1 -2 " ber of ocecurrences of a food item
(g{ldlsquﬂ,\\' (?f“ﬁﬁ"é} Ihvfmmzim) 16 2.2 Motad oo 13 a4, licates the & B
arlequin  ¢uc istrionicus - R 3 . - indicates t s : 1.3
i) A g 7 In marked qontl ast with the N oemed grebe (Colimbus auritus). S tndicates the requency with _Wthh
e i G| ') 7 stomach material from  Alaska, e I 16 was recorded in the material ex-
Réi?‘{,’fﬁ:}{gﬁﬁ;{;;};gg{gi};;g,;;‘ ; “; gathered in recent years and in con- 0 (s 2l amined and the percent indicates
serrafor B 3 e ; - at, -a1]ah infail (Ans eeute)_ _________._ L PO, » 1 Y W
eld crele i 1 ; siderable volume, that availahle ﬁ;ﬁé{;&é{%*c{'égkfﬂ}ﬂum oo the proportion comprised by each
COCEPHILNSf . . Ld 2 5 T 2 4 . G 0 .
Rock Stéﬂn‘imﬁig& 0 1 5 from the IJnited States was col- B T i B major group.
Glaucous g Larieg Up T nod ey P ] aee " affinis 2 T, z -2 H
U)o NI 2 . lected largely in earlier years U;_gi{lm_n),jﬁ]ed I S— B— S Examination of 630 bald-eagle
alicons-winged g Lz e I I 5 X Bald cagle {Faligeet - .
lzrflwcc?wg; ——————— i 3 6.0 (more than half of it in the past Fc‘c}ha%ﬁ%)i(,_,ﬂ,iffficfﬁns_“ﬁl_cf’__ 2l . pellets collected by the zenior au-
ibtiwake (Risse friduciyie . ; .7 N + . - - bird- .- | 35 (S, v
MUIT?S(Ufl'ﬂuﬁalge,tU(. Jomitia). 54 75 century), and the 31 stomachs so 8336‘%3%5153 e il thor near Stockton, Kansz., during
Pigeon guillemo epphis . P B s X ) i oo - o . 1118, ng
Aﬁw@m)""i'i’(é”ﬁifb """" 8 15 assembled were from 18 different Lognnéegﬂiculflgi?lu ((Aigegqét;?so a- the winters of 1955-41. revealed that
Aneglient murrelet i 00T (L 7L “ e N H . Y e R A E g 4 1
pincs amtigaamy 10 22 States. Turthermore, eavlier ax- s} S = the birds were subsistine almost
Paroguet auklet { Cyelorrhiynchus inati . whil 1 te with Total oo ot 233 : SHAOBISLING allnos
patftacule) . 10 2.3 QMNINALIONS, Whlie adequate witn re- MAMMALS: Muskrat (Ondatra = entively on rabbits. Their ¢ :
Crested auklet (Aethin erlste- snech to the identity of the it . Bethioss) oo P 17 tirely on raboits. Lheir remains
i) a1 0.2 gpect to the identity of the items, e ore L o .
Teast auklet (Aethiq pusillay . . 15 3.8 e + 1 t -l : f ) Mud turtle (Kinesterwon sub- were found in 619 (98'5 perc.ent) Of
Horned pulfin (Fralerewle cor- . were Nee conductec 1m con Dllﬁlt}" P L the vellets and 607 of il
culat 15 . . Painted taris Doty . llets a 5] of these com-
Tiied pofin (undi girhali) 7 61 with modern volumetric methods, Fratated turtle (Chrusemys piore) Bl e 11 thi e, Tack bb('}il,l
Trnidentified alofd ..o . 8 . R 3 - o Total 3 Cained nothinge else, ackrahbits
Raven (Cor s ora) 2 and thus prevented their combining VEGETARLE SATERR: Seads of i ! 6 Lvoc] C_f 4cEIabDILS,
TUnidentibed bird..._ . _.__. y . . : e - e o] I
nidenti ] vwith lllOl‘lelﬂHl‘ly current exarnina- simmon {Diospyres virgindena) - 2 3.3 very . &lg(‘, ¥ 1l 1ot entir ely the
Totalo . y A fee s para T f g
tions. For these rensons, a tabular black-tailed form (Zepus californi
MAMILALS! . A t g a1 R o o - 34 - . N
fe 3;;;;;0 sheep presentation of the data from bald- Additional data on the food  ocus},comprised the bulk of the rab-
Bine fox (A _ . . - _ e o
uﬁ&%ﬁ%ﬁfﬁélﬁﬂma {Ciel- y eagle stomachg taken in the TUnited preferences of the bald eagle in the  bits eaten. The remains of cotton-
us AOUSUS ) - e oo th . " . . . - . . e T g : § ca I
%-‘Iic]drimtis&gﬂﬁcmtus sgkenits). 7 States is impractical. Further in- Chesapeake Bay region are obtain-  tails {(Sylvilagus floridanus) were
House rat {Foffus norvegicus).___ . . . . e )
Sea Hon (Ewmetoplas jubata)... sight into the food preferences of able from pellets collected by F. R.  found in 12 of the pellets. Rodents,
e P bald eagles in the mid-Atlantic Smith on the Blackwater National constituting 1.6 percent of the re-
o=l
iy S . States is obtainable, however, from Wildlife Refuge in Maryland dur- maing, included praivie dogs (Cy-
Enall (Gastropoda).--- -4 the analyses of pellets and food ing the period March 1988 to March  nomys ludovicianus) in 3 pellets,
Clam worm (Nercldag) .- - 2 debris found at nests and voosts. 1984. Table 5 presents this infor- fox squirrels (Seiurus niger) in 3,
Total oo 27 In table 4, food items found at the mation in detall, but 1t is important  a woed rat (Nectoma foridana) in
Grand toal oo 0.9 pests of bald eagles 1n coastal areas to point out that pellet material 1, and unidentified cricetids in 3.
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Remaing of meles {Sealopus agqua-
ticus) were ‘present n 3 vpellets.
Birds were found in 7 (about 1 per-
cent) of the pellets and of these, 3
were domestic chickens, 1 a mea-
dowlark (Sturnella), and 3 were
imidentified.

TapLE S—dnalysis of 58 pelists of bald
eagles oollected own Ihe Blackwnier
Nationgl Wildlije Refuge, Md., M arch
1933 to March 1854

Ogrurrence

Food item
Number| Percent
PISHES:
Gizgard shad (Dorosoms Lapa-
dianim). . . 1
Fresh-water 1
frafa}__

Toadhsh (O;]G‘{IHHS‘ iau). . .
Unidentified fishes ____________

Todad. e [H 1.2
HIRDS: .
Pind-billed grebe (FPodilymbus
PodIcePS) - e 3.
ULlei, brant { Prenia bernicla) O

Commen mallard (Anas plafy-
rhynehes) o __________
Pintail (4
Green-winged l =\
Inensds) ..
Unidentified Angs.
Baldnate (Marece americana)____
Woodduck (Air sponse) ... __
Canvashack {Awlhye vafisineria) .
Unidentified Apfhye____________
Ruddy duck (Ozyura jomaicen-
E )
Hooded merganser {Zophodyfes
(R A7
Unidentified merganser.
Unidensified dueks._______
Unidentifigd gallinaceous b
Dinuestie chicken
Domestie pigeon.
Unidentified birds__
Unidentified bird’s egg__________

Tatal. o .l

PN
'
I
i

b RN VLR I

A —

AMAMMALS!
Tnigentified shrew_ . _______._ 1.

Muskrat (Ondefra sibethicus 29 |-
Meadow mouse (Aficrofus). I
Cottontail rabbit  (Syiv N
Foridens) ..o _._ & |
Waool of domestic sheep ]
< 42
REPTILES!
Racer (Coluber) . PO R
Unidentified soakes ... ... b
Tolal ..l
crUSTACEANS: Edible erab {(Calli-
nECEes) 1 .7
VEGETADLE M&TT
Kernels of corn, 8-

Vegetable debri:
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ANALYSIS OF FOOD

Fish
ALASKA

That fish are the “stafl of life” of
Alaskan bald eagles has heen em-
phatically demonstrated by exam-
ination of the 435 stomachs of these
birds collected in the Territory.
Fish 1n some form and quantity
appeared in 325 of the 435 stomachs
(T4.7 percent by volume), either as
freshly caught prey or as carrion
{see table 2). Of the 227 stomachs
collected during the summer period,
June to October, only 15 (8.6 pex-
cent) of the eagles had failed to feed
on fish. Although the fish was con-
strued by the examiner to have been
carrion in only 37 instances, there is
reagon to believe that much move of
the fish ealen had such an ovigin.
In fact, the senlor author who
helped collect much of this material
considers that much more than half
of the fish eaten by Alaskan eagles
were dead when found by the birds.

When digestion of fish is far ad-
vanced there is little evidence left to
reveal to the examiner the nature of
the food eafen. The same process
when prolonged, also obliterates
many diagnostic bones and other
parts from which identification of
the fish can be made. This has re-
sulted in unidentified fish being
recoraed in a substantial number of
stomachs (56), and in numerous
others only the genus or the family
to which the fish belonged conld be
determined.

An undetermined portion of the
fish eaten by eagles in Alaska must
be construed as carrion in origin.
Murie (1940) comments that this

must be trie of the deep-water fishes
such as the cod, although “at times
fishes were seen at the surface of the
water under circumstances that
would permit capture by an eagle,
This was particularly true of the
Atka mackerel.” The total amount
of fish talen by the bald eagle in the
Aleutians definitely is mucl. less
than that eaten by this bird in

Southeastern Alaska. In fact, on

the basis of these data, over national
bird appears to have ho significant
economic effect on the fishing indus-
try of the Aleutians, unless it be at
the extreme eastern end of the chain,
in the vicinity of False Pass.

It is impossible to say whether
the fluctunation in the amounts taken
from month to month indicates a
variation in acceptance, supply, or
simply an inadequate sample of
stomachs. All three factors may
have entered the picture, but it
would appear that seasonal changes
m the diet of the bald eagle in Alags-
ka are governed, not by the supply
of fish, which is ample at all times,
but by the bird’s feeding on other
birds, a subject discussed later.

Sabmon—Salmon and a few
trowt were present in one-third
(108) of the 325 stomachs in which
fish occurred and, in volume, they
comprised nearly 17 percent of the
annual food. The bulk of this
food item was consumed in late
summer and cariy fall (table 2).
The humpback, or pink, salmon
(Oncorhynchus  gorbuscha) was
most,  frequently identified (39
stomachs), while lesser numbers of
the sockeye (0. nerka), dog (0.
keta), and chinook salmon (0,
tshawytscha), were found. In two

instances the remains of Dolly
Varden trout {Salvelinus malma),
a persistent feeder on salmon eges,
were detected. Tn 9 stomachs the
eggs of salmon were present, but in
at least 2 of these the whole mass
was considered carrion.

It was the considered opinion of
the senior author and Iosea Sar-
ber, his companion in the collecting

~ of the Alaskan eagle stomachs, that

the salmon eaten by the bald eagle
was principally carrion, and that,
ab least during the period when they
were collecting material in South-
eastern Alaska, probably much less
than 10 percent of the salmon eaten
were captured alive (fig. 8).

As recorded by Tmler in mnotes
taken July 11, 1941, on. Anan Creek:

Three eagles, each at o different place
were observed while feeding on salmon,
When later examined the fish were oh-
served to have been dead a day or two
singe their gills were discolored and the
fiesh was a milky gray. An estimated
350,000 salmon were in the creek at ihe
time and, although spawning had not
started, many dead fish were observed
in the stream,

And again in July 24 the comment
was made that

on Pack COreek, on Admiralty Tsland,
eagles were observed feeding on two
salmon, both in a stale condition. One
was a dog saimon and the ofher probably
a hmmpback but the latier wag so dis-
integrated that identification could nof
be made with ceriainty. All the eagles
here seem to be feeding entively on stale,
dead salmon. TWwo collected yesterday
gave off a disagreeable odor from the de-
cayed fish held in the gullet.

Speaking of conditions before
1927, Ernest P. Walker, formerly
executive officer of the Alagka Game
Commission, had the following to
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T URE 8—Pink salmon in Rodman Creek, Barancf Islapd, Alaska, on Aung

ust 16,

1941, Observations revealed that bald eagles were feeding on salmon which was
largely, i nof entirely, cavrion. (FPhetograph by K. I1. Imler.)

gay regarding the relation of the
bald eagle to salmon.

The fixh [salmon] taken are mainly
those that have exhausted themselves in
spawning, but wnspawned fish are often
faken when they are in shallow water on
rifier or rizing at the surface of quiet
shallow pools. Eagles also make use of
fizh which are leff on the hanks by bears
and wolves, ® % # T have counted 150
Bagles from one poini, and there were
cthers nearby, though cut of sight.

Allan Brooks (1922, p. 556) made
g somewhat different appraisal in
neighboring British Columbia when
he commented :

My first acquaintance with the species
was in the lower Fraser Valley where,
although it was 8 very scarce breeder,
large nombers were regident throughout
the vear, but increasing in the fall when
the ran of the various salmon was at its
height, Here they confined themselves
mainly to a fish diet as this was avail-
able throughout the year. Salmon were
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Inrgely takenm hefore they had spawned
and there were always large nambers of
engleg watehing the wide shallow estuary
of the Chilliwack or Veddar River where
it pmpties into Sumas Lake. Here the
salmon, except such species as ascended
in June and July when the water wag
deep, had a very hard time, very large
fish were eaten alive as they attempted
to cross the shallow bars, a strong fish
would often flounder clear of the Eagle's
claws a dozen fimes before it sucemmbed.

With such diverse conclusions he-
ing reached vegnrding the relation
of the bald eagle to salmon, one must
assume that local conditions play an
important part in deciding the
eagle’s role. Clertainly the relative
abundance of eagles from place to
place is important, and a broader,
more comprehensive perspective of
the problem is called for. In this
connection, the words of John H.
Cobb (1981) formerly Dean of the

Coliege of Fisheries at the Univer-
sity of Washington may be vestated.

Much iz said by certain people of the

ravages amongst the salmoen of certain

anhinals as the seal, sea lion, hear, eagle,
kingfisher, crane, duck, loon, and hawl.,
While in the aggregate the ravages of
these animals are considerable, they are
not a drop in the bucket as compared with
the direct ov indirect ravages of man and
hig agencies.

Pollack and cod.—Nearly equal-
ing the salmon as a favorite food
of Alaskan bald eagles arve the pol-
lack and cod (Gadidae). These
fish were present in 101 of the 325
stomachs examined that contained
fish and comprised nearly 17 per-
cent of the volume. The Alaska
pollack, or whiting (Zheragra
chaleogramma) , was dominant in 57
stomachs and the Pacific cod
(Gadus  smacrocephalus), in 27
stomachs, was next.

The seasonal pattern of the hald
eagle’s feeding on these fish was ir-
regular butl greater gquantities were
faken during the ecolder months
(table 2). Inmarked contrast with
the abundant references to the bald
eagle’s relation fo salmon is the al-
most complete absence of recorded
information on its relation to the
pollack and the cod. This is frue
despite the fact that these two fishes
comprise approximately the same
proportion of the hald eagle’s food
as the salmon, on the basis of stom-
ach examinations. Two possible
explanations present themselves,
one heing that predation by the
eagle on living codfish seldom comes
to the munediate attention of com-
mercial fishermen and the other
(vwhich appears plausible) is that
much of the codfish was picked up

ag carrvien on the heaches. Newven-
theless, the Alaska pollack often
feeds near the water surface and at
such fimes may be captured alive
by the baid eagle.

Leockfishes and scorpionfishes.—
The varied group of fishes (Cata-
phracti}) under which arve classified
the rockfishes, scorpionfishes, scul-

pins, sea ravens, and others, ap-

peared in 83 stomachs, and com-
prised 9.4 percent of the food of the
eagles examined—the bulk of these
fish being taken during the first Lialf
of the year {table 2). No.less than
eight different genera (mainly seul-
Pins) were identified. Conspicuous
among these were the widely dis-
tributed red sculpin, or Trish lord
(Hemilepidotus), in 19 stomachs,
rockfishes of the genus Sebastodes,
in 11, and the smooth seulpin (Zep-
tocotius armatusy, in 18, These
fishes, like the cod, were taken
largely during the first half of the
calendar year.

Although. it appears logical that
deep-water fishes such as rockfishes
and scuipins would fall prey to the
bald eagle only after they had
floated to the surface or drifted to
the beach as carrion, the senior
author witnessed nwmerous in-
stances in which these fishes, as well
as flounders, were taken alive by
bald eagles. Seulpins often were
isolated in exposed shallow pools by
the receding tide whereupon they
became easy prey not only for the
eagles but for the innumerahble gulls
ag well.

Flounders and other flaifishes—
The flounders and flatfishes (Heter-
ogomata) in 5T stomachs, comprise
a group equal to the Cataphracti in
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the food (9.3 percent} of the Alaska
hald eagles (fable 2). Of these,
the starry flounder (Plafichihys
stellatus), identified in 28 of the
stomachs, was most frequently
found. Halibufs of the genera
Atheresthes, Hippoglossus, and
Hippoglossoides, and flonnders
{ Lepidopsetia bilineain) were dis-
closed in a total of 14 stomachs, al-
though the same species doubtless
occurred in others when identifica-
tion could not accnrately be made.

The starry flounders were com-
mon in the shallow waters of the
tidal flats and stream mouths of
Southeastern Alaska and were easy
prey for the eagles. At Ileku
Strait on June 20, 1941, & female
eagle visited its nest fwice during
the evening hours, each time bring-
mg in a Hounder of about 114 to 2
pornds. This eagle and ancther,
carrying a fresh flounder, were
collected for their stomachs; im each
cagse the feathers of the underparts
were wet indicating that the birds
probably removed the living fish
from the water. In this area,
sagles were seen bringing in not
only freshly killed flounders but
living ones as well.

Herring —Herring werve identi-
fled in 20 of the 435 Alaskan bald
eagle stomachs (table 2). This
does not indicate a significant con-
sumpiion of herring in these north-
ern waters, but the finding of 18 in
1 stomach shows that when the
birds encounter a convenient sup-
ply they satiate themselves on it.
Ernest P. Walker (1927) has de-
scribed eagle activity in the pres-
ence of a herring run in the
following words:
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When the hierving congregate in certain
favorable regions for a considerable
pericd prior to spawning, many kinds of
birds, including the Eagle, algo congre-
gate there. Eagles then feed largely on
herring found dead .on the beaches and
occagionally live herring are picked up
from the water when at the surface,

# % The damage under such circum-
stances to the herring * * # is svholly
negligible,

On May 30, 1941, the senior
author observed bald eagles diving
for and capturing live herring near
Kootznahoo Inlet on Admirally
Island; of 14 attempts, 5 were
suceessiul.

How the bald eagle may take ad-

vantage of the activities of other
fish-eaters is well illustrated by an
mmeident recorded by Joseph S.
Dixon (1009, p. 190). One after-
noon this observer noticed a com-
motion in an Alaskan bay where a
flock of loons was fishing, possibly
on herring. An eagle was seen to
leave a nearby perch, swoop down,
and strike a fish in the water and
then refurn to its perch, where it
gave a shrill seream. According
to Dizon:
At the sound, eagles began to come from
all directions te the spot where he had
secured hig fish, and within five minntes
there were more than twenly eagles
assembled. Omnly the firgt ones secured
fish, as tke fish which had evidenily
been driven to the surface of the water
by the loons, went down again; #* * *

Other fishes—Qther fishes, insig-
nificant m the fotal food of the
Alaskan bald eagle, included smelts
{Thaleichthys  pacifious), sand
lances  {dmmodytes  fobianus),
blennies (Pholis), Alasika blackfish
(Dallia pectoralis), and wolffish
{Anarrhichthys).

UNITED STATES

Kisewhere, as in Alasks, fishes of
various kinds are important in the
diet of the bald eagle. This fact
was brought out even by the Iimited
series of 31 stomachs collected in the
United States {p. 24). TFish were
present in 18 of these stomachs, of
which an indeterminate portion was
earrion in origin. Among the kinds
identified were perch, goldfish, eat-
fish, and eels.

Indication of the preference of
the bald eagle for fish in the Middle
Atlantic States may be gained from
the data set forth in table 4. Of the
fishes, the catfishes Ameivrus and
letalurus were most frequently en-
countered, while the birds were best,
represented by waterfowl, particu-
larly ducks. Feathers of the bald
eagle in the stomachs may have been
indicative of cannibalism or exces-
sive preening of its own feathers by
the eagle involved. The seeds of
persimmon probably were in the
stomach contents of some prey on
which the eagle had fed.

The importance of fish in the diet
of the bald eagle was clearly shown
in the observations by Dr. Herrick
(1924 b, pp. 404 and 408) at nests
in northern Ohio. Here, as is their
frequent custom, the eagles had con-
structed their nest abount a.1mile from
the shore of Lake Erie, thus increas-
ing the availability of their favorite
food and at the same time reducing
the honrs of search needed to supply
the dietary needs of themselves and
their growing young. In 1822, Dr.
Herrick found that 70 percent of the
food bronght to the nest wag fish. In
the following vear fish constituted

96 percent of the young eagles’ food.
In explanation, Herrick comments:

Among the fish, which were of various
sizes up to a possible weight of 3 or 4
pounds, and * * * often lacked the head,
we recognized the lake and common cat-
#igh, sheepshead, sand and blue pike, carp
and perch—all common forms which can
he found ahnost any day, and in great
numbers after northerly storms have cast
£hem up on the beach. ¥ ¥ * We have
seen the eagles at Vermilion feeding regn-
larly on the dead fish which are swept on
the shores of the lake; their preference
iz undoubtedly for living prey, but like a1
raptors they take readily to carrion when
nothing better iz at hand and in this re-
spect perform a wnseful service,

At another time Herrick (1933,
p. 51) stated that the fish “might
be taken off the beach, or cap-
tured by immersing at the surface
of the lale; in many instances these
fish were alive when they reached
the nest, although they may have
travelled from three to four miles
in the eagle’s clutches.”

Mention has been made of the
bald eagle taking advantage of the
aotivities of other fish-eaters
(loons) to locate and attack schools
of fish in the water. The classical
incident of the opportunism. of the
eagle is that associated with the
osprey, particularly along the At-
lantic coast in areas where both the
bald eagle and osprey are reason-
ably common. Af such fimes the
eagle, usually at a height, will
watch and wait for the osprey to
make a strike and rise from the
water with its prey. Then by per-
sistent and threatening swoops the
eagle either compels the osprey to
release its prey or, by striking from
beneath, will actually take the fish
from the talons of the osprey. If
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it has indneed the osprey (o release
the fish, a swift dive often retrieves
the fish before it reaches the water.

CANADA

Although only two of the six bald
eagle stomachs collected in Canada
contained the remaing of fish, a carp
and a salmonid, meager data from
the North give further evidence of
the importance of fish in the bald
eagle’s fare. Taverner (1%34) re-
ported on the examination of 15
stomachs of which 9 contained fish.

Wild Birds

The literature frequently records
incidents of predation of the bald
eagle cn ofher birds and, although
dentification may not have been
deternrined with anfailing accuracy
in all cases, the general character of
the birds eaten is apparent. Among
those so reported have been loons,
four species of grebes, young peli-
cans, cormorants, six species of her-
ons ineluding the great blue, Can-
ada geese and black brant, seven
species of puddle ducks and six of
divers, wild turkeys and pheasants,
coots, sora and clapper rails, kill-
deer, three species of gulls and two
of terns and, lastly, the cvow which
delights in pestering the bald eagle
ab every opportunity.

ALASKA

Remains of birds were found in
71 of the 435 stomachs of eagles col-
lected in Alaska, and, m volume,
comprised nearky 19 percent of the
annual food. Reference to table 2
shows that, on a volumetric basis,
birds are taken largely during the

32

colder months, Oectober through
April.  Circumstances associated
with the collecting of the stomachs
indicate that much of this food is
taken ag live prey, not carrion.
Nevertheless, 1t is concelvable that
decreased availability of fish in the
form of carrion during the winter
months had a bearing on the greater
consumption of birds at that time.

Water bivds, particularly ducks,
were dominant among the avian
food of eagles collected in South-
eastern Alaska. Twenty-nine rec-
ords were of waterfowl, including
T species of ducks and the Canada
goose. The mallard (Anas platy-
rhynchosy with T records and the
surf scoter (Melanitia perspici-
lata) with G were the most frequent
items. The white-winged scoter
(M. Fusea), a scaup {Aythya),
goldeneye {Hucephala), builiehead
(5. wlbeole), and o green-winged
teal (dnas carolinensis), also were
included.

Remains of four horned grebes
{Colymbus auritus), one ved-necked
grebe (Colymbus grisegena), and
two loons, one of which was a red-
throated loon (awia siellefa), in
the stomuachs examined testify fo
the ability of the bald eagle to cap-
ture these persistent and capable
divers. In fact, the eagle which
had fed eon the red-threated leon
wag shot as it was feeding on the
freshly killed bird. Some of the
same marine gpecies of waterfowl,
commonly Ted on by bald eagles n
the Alentiansg (zee p. 24) also were
taken by eagles in Southeastern
Alaska. The most vulnerable to
attack was the murve [ Uric aalge),
of which 10 specimens were de-

tected; a few specimens of the
crested anllet (Adethia eristatelln),
the horned puffin {(Fratereula cor-
miculata), and the pigeon guillemot
(Cepphas columba) also were iden-
tified. Two gulls, the glaucous-
winged (Larus glaucescens) and
the mew (L. canus), with which the
eagle often leeds, likewise were vie-
timg, and, on the basis of somewhat
doubtful identification, the remains
of a heron, a tern, erow or raven,
and sandpiper have been added to
the list. Finding the remsins of a
yvoung eaglet 1n one stomach indi-
cated that cannibalism may at times
ocetr  in the engle household.
Feathers and other fragments of
a domestic fowl found in the stom-
ach of an eagle collected at a fox
farm may have been carrvion in
Origin.

Many of the birds captured were
taken under conditions of adversity
for either the eagle or the victim,
Severe weather with frozen lakes or
deep snow always adds to the likeli-
hood of unusual prey being cap-
tared. Also in areas of abundance,
as in the case of dense flocks of coots
or of herons and ducks in Florida
waters, ease of captnrve determines
the issue,

The senior author observed a bald
engle feeding on a freshly killed
loon in Pybus Bay, Southeastern
Alagka, on May 10, 1941, and later
in the same year the remaing of a
bird appavently o mew, were found
in an eagle’s nest nearby. At an-
other time the feathers of a recently
killed scoter were picked up at a
point where » bald eagle had been
seen feeding.

The alertness of the bhald eagle
in detecting the disability of avian
prey 1s exemplified by the experi-
ence of Alfred M. Dailey (1927},
who shot at and erippled a duck at
the mouth of the Stikine River in
Southeastern Alaska.  The hird
ghided down te the offshore ice,
where it was promptly picked up by

_a passing bald eagle which flew

shoreward. The collector again
fired, this time at the eagle, and
misged completely. but the shot so
startled the big bird that it dropped
its prey on the heach where the duck
was retrieved.

Probably nowhere in its range
cdloes the bald eagle subsist on birds
to the extent it does in the Alentian
Islands. Much of the.information
on which this conclusion is based
comes Trom the field studies and
material collected by Olaus J.
Murie and his associates in 1936 and
1937, Since itz food inchudes items
other than birds, the reader is re-
ferred to table 3, where he will find
a Hst of the avian victims of eagle
predation,

Murie {1940) separated the data
for the 2 years of collecting in the
Aleutians and found that an appre-
ciably higher percentage of bird re-
mains was recorded in 1937 than in
1936. For this he gives a logical ex-
planation that—

It iz likely that the material chiained in
1937, consisting of 325 ifems [a8 against
121 for 19361, is somewbat more repre-
sentative of the Bald Eagle's diet in the
Aleutian Islands as a whole,

To simplify matters and to include
ail avallable information, the data
for the 2 years have been combined
in table 3.
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Our conclugions relative to the
feeding of the bald eagle on other
birds are essentialiy the same as
those advanced by DMurie, who
stated that—
pirds ave the chief food, and this would
he expacted in view of their supremacy
in the fauna of the Aleutian Islands. It
ig gignificant aiso that the eagles prey
extensively on so-called sea birds, which
are the most plentiful there *

On a percentage basis, those birds
most frequenily captured, as ve-
vealed by a combination of fhe 2
years’ data, were fulmars, crested
auklets, murres, glancouns-winged
oulls, tufted puffins, cormovants,
and shearsaters, In the aggregate,
birds of all kinds comprised more
than four-fifths of the food of the
bald eagle in the Aleutian Tslands.

UNITED STATES

Bird remaing, ali waterfowl, were
found in 6 of the 31 stomachs of
bald eagles collected in the United
States in earlier days. All were
taken during winter and early
spring and in one case n lead shot
surrounded Dby a mags of duck
feathers indicated that that indi-
vidual probably was a cripple or
dead bird when picked up by the
eagle,

The attack of bald eagles on
waterfowl usually is a dramatic
episode most frequently observed
during winter when the waterfowl
are congregated and the eagles are
pressed for food. Although not
usually considered o possess greatb
speed in flight, when in pursuit of
waterfowl the bald eagle can ma-
nenver with the speed and dexterity

34

of a falecon. William DBrewster
(Bent 1937) in earlier days wit-
nessed attacks on geese and brant
along the Virginia coast:

When close upon its guarry the Eagle
snddenly sweeps beneath it, and, furning
back downward, thrusts its powerful
talong into its breast. A Brant or Duck
is earried off bodily to the nearest margh
or sand-har, but a Canada Goose is too
heavy to be thus easily disposed of. The
two great birds fall together to the water
beneatl, where the Hagle literally tows
his prize along the surface wntil fhe
shore is reached. In this way one has
been known to drag a large Goeose for
nenrly half a mile.
© An incident that ccenrred on the
Tule Lake National Wildlife Ref-
uge in novthern California reveals
that, on occasion, the bald eagle
may attack and kill pheasants.  In
April 1939, two ring-neeked pheas-
ants attempted to cross an opening
between clumps of tules. Sud-
denly a bald eagle gwooped out of
the skies and struck one of the birds
with such force that, although the
eagle wag driven off, the pheasant
died after a brief struggle.

In earlier days, when both eagles
and wild turkeys were more abui-
danl, predation on the latter was
occasionally obgerved. Examina-
tion of food debris agsociated. with
a bald eagle’s nest at Gadsen Point,
Hillsborough Comnty, Fla., in 1918,
revealed the bones and feathers of
a wild turkey.

Although robbing the osprey of
its legitimate fish hag frequently
been recorded, larceny by the bald
eagle of other birds’ food is seldom
noted. Such an event, however,
was observed on the Cape Romain

National Wildlife Refuge in 1939,
In the words of the refuge manager:

as we loocked over the dead Sporiing
marsh, we saw a marsh bawk drop to the
ground several times after prey. A few
winutes Ilater it flew ont cover fhe ad-
jacent ocean heach, fairly close to us.
Al this point an adalt bald eagle which
ad heen cireling above, dropped on the
marsh hawk and forced it to release ils
prey. The eagle quickly landed onr the
beach and, within a few steps, seized the
object and svag off again. Arviving at
the spot we picked up a #few scatiered
feathers which proved to be those of a
sora rail {(Poregane carolina).

CANADA

In eastern Canada, Bruce S,
Wright (1948) presented an un-
usual aspect of eagle-waterfow] re-
latlong which might easily be over-
looked were all pertinent facts not
available:

This eagle is the most important

waterfowl predator on the area, but what -

data we have show that, execlusive of
the hynting season where it fakes many
cripples, the diet of the eagle iz made
ap of four-Gfths fish and carrion and
one-fifth ducks. The most frequently
taken fishh is fhe eastern chain pickerel
{Bsox niger), and the pickerel taken are
usnaily lavge encugh to be duckling pred-
ators themselves. Therefore, it appears
to he good mapagement to retain the
eagles as they do more damage to the
pickerel, an undesirable species in a guck
marsh, than they do teo the ducks.

At another time Wright (1953)
presented the seasonal picture of
sagie predation.

Ag the winter progresses and shore
ice forms in the shallows, they have
been known o concentrate arvound flocks
of wintering waterfowl and to hecome
predators of first importance. However
the total number of eagles remaining in

the north throughouf the winfer is not
large, and their depredations ave only
of local Importance.

Al the first signs of open water inland
they leave the coast once more for the
freshwater habitat and resume their fsh
diet as soon as possible. The waterfowl
gradually lose the fear of the eagles they
have acquired during the winter months
aud hoth pass the summer together in
harmony on the marshes. A few eagles
persist in taking ducks at intervals all
snmmmmer, but they are the exceptions.

As a defensive measure against
the attacks of the bald eagle, coots
have evolved a unique method of
defense that has been ohserved on a
nmnher of occasions. In the words
of James A. Munro (1938}, who has
witnessed the performance in Brit-
1sh Columbia:

When attacked the Coots come together
in a close flock and move rapidly across
the water with necks cutstretched; they
do not dive., The pursuing engle planes
down but checks its flight when a few
feet above the mass of birds, ascends,
circles over the flock, then again hurls
dewnward with itremendous force that
again iz suddenly braked.  This manen-
ver may be repeated a dozen times with-
out a capture being made and each fime,
terrified by fihe eagle’s nearnezs, the
Coots surge across the water., Appar-
ently the eagle ravely takes a bird from
the midst of the flock, although it would
seemn an easy thing to do, but pursues
dirvectly any straggler, and almost invari-
ably captures it.

A very similar performance has
heen observed in Florida (Bent
1937}, where wintering flocks of
coots supply a frequent item of diet
of the eagle. While in massed con-
centrations the coots appear to be
reasonably secure, but the moment
an individual bird forsakes the flock
it 1s a doomed bird.
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Mammals

BIG GAME

Deer—Stomach  examinations
supplied some corroborative evi-
dence of the eagle’s reported preda-
tion on deer in Alaska, vemains of
this animal heing found in 12 of the
435 bald-eagle stomachs (table 23.
In four instances the material defi-
nitely was carrion when eaten; the
remains of a fawn was found in
another.

In the course of the senlor au-
thor's field studies in Southeastern
Aldasla in 1940, deer were often seen
along the beach throughout the
summer in the presence of an abun-
dant eagle population, yet, at no
time, was evidence of eagles molest-
ing them encountered. During 17
days (June 15-July 2} spent in the
vicinity of Keku Strait, deer in-
cluding some fawns were seen al-
most daily, At times they would
swim the strait in direct view of
numerous eagles which disclosed no
predatory  inclinations fowards
them. No opportunity was afforded
to appraise deer-eagle velations
aveas inland from the coast.

Greorge Willett (1927, p. 591), an
ornithologist of wide experience in
Alaska, often contended that the
cagual visitor to the Territory was
not in a position to judge the activi-
ties of the bald eagie with respect to
the kitling of deer fawns. Tle wrote
that unless the observer is able to
appraise matters in the month of
July when the fawns are small and
helpless and the eaglets are large
and hungry, he would not enconnter
eagle predation at its worst.
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Bald eagles, in commeon with most
other predators, apparently avail
themselves of the helplessness of
other animals and may vesort to
“gang attack” to gain their end.
Such a circumstance was reported
from the eastern shore of Lake
Huron late 1n the last century
{Thorston 1891-92). The narrator
stated :

The winter of 1890-1801, I spent in
company with a friend frapping in that
section of counfry Irving north-west of
Lake Joseph. Returning one day from
a visit to our traps, we were going round
an arm of the Inke when five eagles rose
from the ice. * * * We went to wheve
they rose from, and found the remains
of a doe fawn of about seventy-five
ponnds weight; the animal had ventured
out on the ice, and being some distance
from cover had fallen an easy prey to
the flork of hungry birds, We went hack
on the tracks some digbancee, and not see-
ing the tracks of any other animal were
guite sure that It was killed by the Eagles.

HMountain gout—The finding of a
substantial quantity of hair of a
mountain goat {Oregmnos) n the
stomach of a bald eagle collected
May 17, 1946, on one of the Broth-
ers Tslands near the southern end
of Admiralty Island, presents an
anusual sttuation since no meuntain
goats have been veported on this
small island although these game
maymnals are present on the main-
land to the east and were introduced
some vears ago on Baranof Island,
to the west. FEven at the nearest
point it would appear that the
gorged bird had travelled at least
15 miles after it had fed on the goat.

In a Montana aves, where golden
eagles were dominant, the following
incident comcerning a bald eagle
and mountain goats has been re-

corded by Brown and Couey (19503,
The observer, Stewart Brandborg,
in the Sun River country witnessed
a bald eagle fly past cliffs on which
two nannies, two kids, and a year-
ling werve feading. As velated:

One of the nannies, Ihat was feeding
in a narrow rvavine, was seen [0 crowd
close to the side of her kid as the bird
civeled about 25 feet above ler. The
eagle then swooped within a few feet
of these fwo goats and landed on o pin-
nacie of rock ten feet above where they
stood.  The nanuy stavted toward the
eagle amd was within fve feet of the
bivd, when It jumped from where it had

been perched, glided low fo pick un the

Rid, and sail ount over the face of the
cliff.  The kid hong helplessly from the
tilons of the bird as it sailed to a point
where it hegan to loge elevation, and
Hnally landed a third of n mile AWRY
and Just out of sight of the ohservers.
The mother goat was seen to wpend sev-
eral minuates searching vp and down the
slope near the point where she had left
the kid, * * = The kid * * * ¢onld not
have weighed more than six or seven
pounds and was probably not morve than
a few days old. The eagle soared swith-
out moving its wings during the entire
Hight with the kid.

Antelope—Although the golden
eagle is more common than the hald
eagle in antelope country, the latter
may at thnes atback the Aeet-footed
raminant. R, L. Clenuon of Buf-
falo, 5. Dak., describes (in corre
spondence) such an incident in the
following words:

On November 8, 1938, while runuine
some coyote fraps ¥ = oin I*Inrdiu:;
County south of {he Stafe Antelope Pre-
zerve, I noticed an eagle wheel over the
edge of a small rocky butte as if pursuing
some animal. * * * Upon looking over
the butte I saw three American or hald
eagles, One was an 0ld bird, the other
two were young., The birds were circlin g
over and diving af a young (three-fourths

grawn) antelope. * = * The eagles kept
diving and sfriking with breast and tal-
ong wntil the antelope went down and
then they started to tear away the Hesh.

* % When I walked fo the antelope it
wias dead.

SMALL MAMMALS

Rabbits and rodents-—DBoth stom-
nch examinations and feld observa-
tion cisclose the fact that the bald
eagle, normally, is not as persistent,
an enemy of rabbits and vodents as
is the golden eaple.  Yet, it would
appear that when these animals are
available the hald eagle adapts it-
zelf to such a diet.

Among the 435 Alaskan bald-
eagle stomachs examined, small
mammals svere recorded only twice,
amendow mouse in onge and a shrew
in another. Rabbits or small ro-
dents alse were detected in § of the
31 stomachs collected in the United
States, largely in earlier years.

Understanding of field condi-
tions Is essential for the proper in-
terpretation of the amount and
nature of the mammal food eaten.
As Murie (1940) has pointed out:
Bmall rodents are not avallable on most
of the [Aleutian] islands.  Ground squir-
vels have been introduced on Kavalga
Istand for fox food, and the eagles ap-
pavently take full advantage of that sap-
ply. These vodents ave not available on
the other islands where nests were ox-
amined, except on  Unimak Island.
Houvse rats are common on Rat Island
Probably on only three other is
couid these be found hy eagles.

nads

It is evident that of all the mam-
mals eaten, including the blue fox
and domesticated sheep of which
there was a herd on Unimalk Island,
the Aleutian ground squirrel was
the most frequent vietim. The sin-
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gle record of a sea lion no doubt
represented feeding on carrion.

Norman Criddle (1917), a keen
observer of wildlife generally
Canada, believed that both golden
and bald eagles exerted a marked
suppressive effect on varying haves
in the North. At the other ex-
treme of the bald eagle’s range,
Flovida, where the bird is essen-
tially a fish eater, O. K. Baynard
{correspondence) noted thaf, at
more than 1,000 nests examined,
rabbits comprised at least 20 per-
cent of the food remains.

Bald-eagle peliets collected ad-
jacent to the marshes of Chesapeake
Bay in Marvland are characterized
by an abundance of muskyal re-
mains.  The muskrat also appears
in the diet of eagies living near the
marshes of the Sandusky River in
northern Ohio where Dr. Herrick
{1932) found at least 14 muskrat
traps in the ruins of an old eagle
nest that had been destroyed.

On western plains, the bald eagle,
like the golden, may feed exten-
sively on rabbits dwring winter.
This fact wag brought out by studies
of the senior anthor in Kansas. (See
page 25.)

Seq ofter—Some apprehension
has heen felt regarding the possible
hazard of the bald eagle to sea
otters, partienlarly in the Aleu-
tlans, where these marvine furbear-
ers have increased in numbers.
Murie {1940) encountered reports
among the natives that eagles kill
voung sea oifters and he was in-
clined to believe that scine of these
acecounts were corvect, but he was
unable to learn the frequency of
such incidents. He was strongly of
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the opinton thas much of this food
was cavrion, since carcasses of sea
otfers not infrequently are washed
up on the beach where they would be
available to hoth fozes and eagles.

Domestic Animals

BLUE FOX

Of all the domesticated animals
on which the bald eagle has been
acensed of preving in Alaska, the
hlue fox has aroused the greatest
concern, at Ieast in earlier days.
Predation on blue foxes is digcussed
at this point, even thongh many of
the conditions wnder which these
fur animals were formerly raised
could hardly be considered do-
mestic.

During the summer of 1941, the
senior anthor had an opportunity
to interview numercus fox farmers
and to appraise the relation of bald
engles to bive foxes in Southeastern
Alagka, Practically without excep-
tlon those persons interviewed ac-
cused eagles of preying on their
stock and several of them related
acts of predation they had seen.
While the accuracy of same of these
accounts is unguestionable, it is be-
Heved that the owner, knowingly or
not, is likely to exaggerate the loss
involved. Under the limitations of
fleldwork, it was impossible to in-
terview more than a small part of
the fox farmers of Alaska or to
vigit more than a few of the islands
on which these Turbearing animals
were raised. Consequently, the con-
clusions reached were based on the
assumption that the sample ap-
praised swas representative of the
whole.

The semidomesticated blue fox,
ailowed to roam free on small
iglands devoted to the industry, pre-
sented a wunique problem with re-
spect to the bald eagle. Such ani-
mals received only food and, at
mast, nominal care and were
trapped every 2 or 8 years. Becanse
of the concentrated population, vul-
nerability to eagle attack was prob-
ably greater than that which would
be experienced by a normal popula-
tion of completely wild foxes. Such
conditions were encountered hy
O. J. Murie and his associates on
the Aleutians in 1936 and 1937, vet
the remains of only a single fox pap
was found among the bald eagle
nest material collected there
Murie’s comments were, as follows:

On Awmchitka Island, within 200 yards
of an eaglie’s nest containing no fox re-
mains, o fanily of young foxes was living
mnmelested. There was another fox fam-
ily at a somewhat greater dis
opposite direction. Foxes were seen on
the beach within easy rveach of eagles on
Kavalga Island. Many snch instances
counld be cited, * Al any rate, the
evidence shows that eagles are not a
serious menace to the biue foxes hn the
Aleutian Islands. An excellent fur crop
is generally harvesled on islands svilth
suitable produciive beaches.

Murie also peinted out that on
islands where both foxes and eagles
orviginally subsisted largely on sea
birds that later were drastically re-
duced in numbers, the foxes may
have become a more important item
of eagle food.

Despite the adverse opinion of the
bald eagle encountered in the course
of field studies in Southeagtern
Alaska in 1941, no first-hand evi-
dence of eagles feeding on foxes
was found. KEagles were collected

in localities wherve they had an op-
portunity to prey on blue foxes yet
in none of the 485 stomachs exam-
ined was the remains of a blue fox
found. Thus, the senior author was
cenvinced that nnder the conditions
then prevailing depredations on
blue foxes were not severe enongh to
warrant a bounty or other concerted

effort to reduce the numbers of bald

eagles in fox-farming areas,

Since the time of that feld ap-
praisal (in 1941} a marked change
has taken place in the blue-fox in-
dustry which has had a bearing on
the relation of the bald eagle Lo the
industry. Prices paid for long-
haired furs had so decreased by the
early 1050% that most of the blue-
fox farmers of Southeastern Alasla
had gone ouf of business. Further-
more, Jumes R. Leekley, biologist
m charge of the experimental fur
gtation of the U. 8. Bureaw of Ani-
mal Industry at Petersbure, Alaska,
is of the opinion that—
even though fox prices were to come
hack, blue foxes would probably never be
raigsed on a free running izland manage-
ment pian again, Research af the station
and actual practice by several of the more
progreszive island ranchers has shown
conclusively that pen raising is much
wore practical and profitable. It i
doubtful whether complaints against the
bald eagle will again Dbe received from
hlue fox farmers.

This statement is baged on condi-
tions prevailing in Southeastern
Alaska and may not apply to pos-
sible future operations on larger
islands in the Aleutians.

Under prevailing regulations, ac-
tion may be taken against the baid
eagle wherever it threafens damage
to domestic or wild animals, Thus,
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the fox farmer is in a position to
protect his property against eagle
depredations without fear of vie-
lating the law.

OTHER DOMESTIC ANIMALS

Reports, obviously gross misrep-
resentations but given wide publie-
ity and credence, have long been
assoviated with the bald eagle’s rela-
tion to the commeon domestic ani-
mals. For example, an eagle in
Maine was reported to have carried
ofl a 30-pound pig; another in Cali-
fornia to have flown away with & 50-
pound lamb; and still others ave
gaid to have carried calves in thew
talons. Another aspect of the case,
frequently exaggerated, concerns
the digestive capacity of the bald
eagle. A mews item ina southwest-
ern paper carried the statement of a
rancher that an eagle ate 40 pounds
of flesh at one meal. Even a tenth
of this amount wonld have exceeded
the facts.

Stomach examinations have
thrown little light on the relation
of the bald eagle to faym livestock,
icluding poultry. It s apparent
that the relation of the bald eagle
to such creatures will have to be
determined largely from published
records.  The records, however, ave
confused by the fact that observers
often fail to distinguish between
gelden and bald eagles.  Since
much livestock is raised 1n sections
where the golden eagle is prevalent,
it is appavent that many of the
stock-killing episodes reported are
chargeable to that bird. Neverthe-
less, there are some records of stocl-
killing for which the bald eagle is
to blame.
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One of the 81 bald eagle stomachs
collected in eavlier years in the
United States contained the re-
mains of a lamb, the origin of which
wag not clear. Three of six bald

eagles collected in Canada disclosed

the flesh and wool of domestic
sheep. These were obtained on a
coastal island of British Columbia
during the month of March.

Reports from the foothill coun-
try east of the Sacramento Valley
(Grinpell, Dixon, and Linsdale
1930) indicate that bald eagles for-
merly visited the area in substan-
tial numbers in late winter and
early spring and that in certain
vears they killed many lambs.

Near Blacktoot, Tdaho, in Febru-
avy 1945, a Federal game manage-
ment agent was asked to Investigate
the shooting of a bald eagle hy a
rancher. The circumstances, sup-
ported by the body of the dead zagle
and that of the lamb wlich it had
Iaitled, vervified the 1rancher’s conten-
tion that the eagle had killed the
Iaml,

The occasional tale of eagles
carrying off ealves should be rvele-
gated fo the category of fables.
But the molesting of cattle, at times
resulting in gevious injury, is within
the eapability of both bald and
golden eapgles. The rarvity of such
events, however, make them of no
significance in  detevmining the
overall economic status of the bald
eagle. A single incident of this
type reported (in correspondence)
by a former supervisor of the Col-
ville National Forest in Washing-
ton reveals the tactics used by the
bird. The attack was made upon
n Z-year-old Hereford heifer and

lagted for mearly 2 hours. The
engle alighted on the animals head
ov neck and, by beating its wings,
turned the heifer aside whenever
ghe tried to rejoin the herd from
which she had been separated by
the bird’s attack. When finally
resctied the heifer was in a state of
exhaustion.

POULTRY

Tn areag where the bald eagle is
abundant, its tendencies, be they
for good or bad, are apt to be in-
tensified.  Should that abundance
ocour where poultry is available,
farmers are ahnost certain to voice
complaints.  Such, apparently, was
the situation that prevailed on an
1sland in the Ilennebec River in
Maine, where a farmer kept a flock
of turkeys in an open-top runway
fully a mile from his home. In
1953, the farmer lost 70 turkeys and
wag obliged to move the remainder
of the flock to a covered runway
nearer to farm buildings.

In writing of the food brought
into the great bald eagle nest at
Vermilion, Ohio, Hervick (1924 b,
- 405) stated :

The chickeng bronght to the eyrie were
commonly white, to judge from the few

‘remaining feathers, and of broiler size;

these were always pluocked nearly clean,
and s with the fish they were often
lacking the head. The farmers natu-
rally resent the losg of thelr chickens, and
are conimonly  swornn enemies of the
Hagle in consequence ; but when we con-
sider the wide area over which these
pirds range in the course of the season,
and the relatively small number of
domestic fowl destroyed., ouly one in
gixteen days in 1823, it I8 evident that
individual losses are bound to be swnall,

Despite the loeal seriousness of
guch predation, the bald eagle has
heen so drastically reduced in the
United States as te preclude its
heing o significant menace o
poultry.

Remains of o single chicken,
which may have been carrion
picked up in the vicinity of a fox

_farm, was the only evidence of this

kind disclosed in the 435 Alaskan
hald eagle stomachs examined dur-
ing this study.

Invertebrates

Crustacea and other aquatic in-
vertebrates comprised 2 percent of
Alagkan bald eagles’ food as re-
venled by the 435 stomachs exam-
ined (table 2), and reflect the beach-
combing habits of the bird. Here
again 1t is problematical what por-
tion of this food was dead when
found by the birds hut, whatever its
chavacter, litfle of economic signifi-
cance can be attached to it. Crabs
of several gpecies were found in 33
stomachs, the most frequently iden-
tified being the common edible crab
(Cancer weagistery. Theremaing of
n osmall octopus, a shrimp, and an
awnphipod testity to the variety of
marine invertebrate food that the
bald eagle may pick up onthe beacl:.
Lt would appear from the contents
of the stomachs that the eagle dis-
cards the heavily chitinized ter-
minal joints of the legs of crabs.
These seldom were found, whereas
the basal joints of the legs were com-
mon in the stomach confents.

Carrion

In the wildlife field, the term
“earrion™ is applied to any dead
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flesh. It may include flesh from an
animal that has just ceased to live to
that in the final stages of bacterial
disintegration. In ghort, the word
has been used largely to digtingnish
the dead from the living. TIf that
connotation iz applied, the hald
eagle may be considered a confirmed
carrion feeder, particularvly in its
feeding on fish washed onfe the
heacly, killed and not entirely eaten
by hears on salmon streams. or fish
that may have been killed by, and
then stolen from, the osprey.

The carrion eaten by the bald
eagle comes from several sources,
but fishes and mammals supply the
hulk. The uncertainty of determin-
ing the nature of flesh eaten by a
predator is a perplexing problem o
the food analyst. Censequently, the
volume and frequency with which
carrion appears in any food ap-
praisal {table 2) are subject to wide
terpretation. Although the ap-
pellation of carrion was placed on
no Jless than 60 items in the 435
Alaskan eagle stomachs examined,
it is appavent that this represents
only an uncertain fraction of the
total carrion consumed. Among the
mainmal remains considered to have
been carrion when eaten were deer
and two common marine mammals,
the harbor seal {Phoee) and the
northern gea Jion (Lumetopias ju-
bata). Several eagles svere shot in
the vicinity of carcasses of these
mammals that had been washed up
on the beach.

In volume, food classified ag car-
rion comprised 12.3 percent of the
annual food of the Alaskan eagles
(table 23, and, althongh there was
gome irvegularity in the amount of

42

carrion eaten from month to month,
the great hulk of it was taken wwhen
fish were plentiful, thus indicating
the carrion character of much of the
fish eaten.

Fortunately, the senior author
participated in the collecting of
much of the Alaskan material and
was closely associated with the late
Hosen R. Sarber, who collected most
of the remainder frow the south-
eastern part of the Territory. Thus,
much pertinent information con-
cerning the environment and chaz-
acter of the foods taken by the
eagles was available to him. It is
against such a backeground thab he
has drawn his conclusions regard-
ing the carrion nature of the food
in the stomachs of sagles taken in
Alasks.

Although the bald eagle has often
been reported feeding alongside the
turkey buzzard, a recognized car-
rion eater, ag a rule the eagle’s car-
rion food i not in as advanced a
stage of decny. Much of it, espe-
cially the fish on the beach and the
caveasses on the highway, may be
considered essentially fresh meat,
Dead flesh, however, vequires no ef-
fort in capture and it often may be
found in  substantial  quantity.
Consequently, when the bald eagle
is feeding on o dend ereature it is
merely following the natural in-
stinet of most predators: to make
a living in the easiest way possible.
For this reasom, bald eagles ave
abundant  when  salmon  have
spawned and lived their life span,
and when dead or crippled waler-
foywl arve to be found on areas being
hunted.  Toven along highways the
bald eagle 1z not averse to joining

the magpie and crow to fead on the
remains of the trafic’s wildlife
victims.

On the Brevard National Wild-
life Refuge in Florida. bald eagles
have heen observed feeding on the
waste and regurgitated fish in a
nesting colony of brown pelicans;
in Yellowstone National Park they
Lave heen seen feeding on the car-
casses ol elk in winter. With such
a diversity of items clagsified ag car-
rion, it is no mean problem to inter-
pret mauch of the partially digested
foed found in the stomiachs of bald
eagles, alternately ageressive pred-
ators or lowly carrion feeders. Sel-
dom when an eagle’s stomach is
opened for examination can the re-
mains of a freshly killed creature
be distinguished from that of omne
found dead by the eagle. TUnder
such  conditions  the  evidence
brought from the field by the eollec-
tor 1s indispensable—without it the
decision may be a surmise, at hest.

The bald eagle in the role of a
carrion feeder has vepeatedly heen
observed on the Bear River Migra-
tory Bird Refuge in Utah. As win-
ter visifors, the eagles may be seen
feeding on dead ducks and earp
frozen in the ice on the shallow,
fiooded flats.  An unusual conecen-
tration of fully a hundred eagles,
both bald and golden, joined by
numbers of California gulls, oc-
curred in Januvavy 1954, when the
birds collected to feed on the many
carp killed by pollution in Bear
River the previous fall,

That the bald eagle, even in areas
that are nearly metropolitan in
character, commonly resorts to car-
rion as food i3 a matter of record.

Along the Jower reaches of the Xlud-
son River imimediately above New
York City, bald eagles may be
found floating downstream in win-
ter on cakes of ice and, in conjune-
tion with gulls, feeding on dead fish
and  other carrion. Not infre-
guently, they have been seen to take
advantage of a gathering of gulls
fighting for possession of a dead
figh, The tussle ends when the eagle
swoops 11 and removes the object of
the conflict.

Degpite the large numbers of
waterfowl available to them, bald
eagles wintering on the Cape.
Romain National Wildlife Refuge
in South Carclingd are largely car-
vion feeders. The refuge manager
reported that—

on Bull's Island, eagles fed commonly
with vultures on caurion hogs. On a
pond that was turning from sall to hrack-
ish, hundreds of impounded marine fish
died. Several hundred gulls, vulfures,
crows, and a dozen eagles were atiracted
to the area by the sudden supply of Lood.
The eagles obtained the dead and dying
fish by wading info the ghallow water and
pailing them ashore, or picking the
smaller ones off the water.

Munro (1938) has pointed out
that local conditions and the time
of vear greatly modify the carrion-
feeding habits of bald eagles in
British Colummbia. Along the tidal
Hats on Graham Island the hald
eagle was fonnd to be as “predatery
as o turkey vultare” and timed its
feeding with periods of low tide
when drifting carrion became avail-
able. Here, he stated:

Dogfish drifted ashore in considerable
wmhers; at one time 1 counted thirieen
o about a mile of beach and each of
thiese had heen partinlly eaten by eagles
ag could be told, iv some instances, by the
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tracks arvonnd them. SHeveral times
eagles were seen feeding on dogfish and
a& they tove ot the carcass one or nmore
Glaucous-winged Gulls stood motionless
a few feet away awaiting thelr turn at
the TRICRSS.

Cne morning it was notieed that since
the previous evening a doe desr had
wished up on the beach and heen neayly
all consomed. Standing here and there
aronnd the carcass on drift logs and on
the sand were eight eagles and three
ravens—their immobility indicating re-
Betlon—while two Glancous-svinged
Gulls pulled at the ghreds of meat still
adhering to the hones.

How an abundance of carrion in
thie form of dogfish left stranded by
receding tides on an island off the
coast of British Columbia assured
the safety of living prey against the
attacks of bald eagles also has been
pomted out by Munro. s first
observations led him to believe that
the engles were feeding on an abun-
dance of Intreduced rabbits and
pheasants, but he stated—

a diligent seavch revealed no “kilis?
# F & Thls geemed the more remarkable
in view of the fact that rabbits pearly
always were in view hopping across the
open  mossy  glades, Pheasants  were
more plentiful in this Hmited area than
in any other disivict of comparable size
in British Columbia according to my ob-
servations, 1t seems doubttul that this
species could have increased to such au
extent, fromw the small stock introduved
about fifteen yearz ago, if eagles had
preyed npon thent consistently.

A Hoek of sheep accompanied by a num-
ber of young Inmbs pastured hese woods
and  freguently in  their swanderings

loitered and sometimes lay down within
a few yards of {rees in which engles were
perched. The eagles pald no attention
to the lambz.  TFor the past five years two
settlers have run fHocks of sheep in this
avea without suffering any losses through
eagles. :
In New Brunswick, Bruce
Wright (1953) endeavored fo dis-
cover the preference of the bald
sagle for several types of carrion
by placing various combinations of
bait beneath or near favorite roost-
ing trees. These were exposed
from the middle of June until near
the end of August, at which time
most of the eagles had left. The
remains of black ducks and snow-
ghoe rabbits were offered along with
one or more species of fishes. Inno
case did the eagles take a duck or a
rabbit in preference to the fish,
Among the Iatter were white suck-
ers, eastern chain pickerel, chub,
pereh, and brown buollhead; of
these, the Iatter wag accepted on
every oceasion when it was exposed.

Vepetable Matter

The bald eagle ingests vegetabie
food only by chance o by congum-
ing the stomuach contents of some
vegetarian prey. Through some
such cirewmstances, needles of hem-
lock and other conifers, bits of ferns
and mosses, small fragments of eel-
grass (ZLeostera), and miscellaneous
vegetable debris were found in the
Alaskan eagle stomachs.

ATTACKING HUMANS

Beports of attacks by the bald
eagie on people are less freguent
than those by the golden eagle, al-
though in either case the records
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usnally have been colored to provide
exciting news copy. Asg would be
expected, such attacks are most fre-
quently reported during wperiods

that the eagles have eggs or young
to defend. Hervick (1932) related
how a pair flew menacingly at a
group of persons examining the re-
mains of an eagle’s nest that had
just been blown down by high
winds.  And then there are those
oceasions when the mere presence of
an eagle causes people to surmise
what might have happened had
someone not intervened. Such a
situation was the hasis of a tale
emanating from Connecticut early
m this century. On that occasion,
a bald eagle perched on an arbor 8
feef above a 2-vear-old child led to
the suspicion that an attack was im-
minent, yet nothing happened.
Alexander Wilson et al. ({1832),
pioneer American ornithologist, re-
corded an incident in which a hald
eagle struck a small child and tove
its clothing. Thomas Nuitall
(1832), Wilson’s contemporary,
tells an even move startling tale of
an infant carried to the eagle’s eyrie
several miles distant. Realizing the
definite limitations on the weight
that can be carried by an eagle, one
1s inclined to discount severely the
acenraey of such anecdotes, One
of the more fantastic of these stories
gained wide civeulation in the late
1920% and concerned a bald eagle in
Kentacky that was alleged to have
attacked an 8-year-old boy, carried
him aloft 75 feet, and transported
him 200 feet.

It is not unveasenable to assume
that the lifting power of the bald
eagle is not greatly different from
that of the golden eagle, since the
two hirds are essentially the same
m body weight and wing spread.
Accordingly, the results obtained by

Walker and Wallker (1940) in tests
with a captive golden eagle trained
in falcomry ave worth recifing.
When a 1-pound weight was at-
tached to each foot, the hird aver-
aged 165 yards in normal, effortless
flight before alighting. With the
weight doubled, it flew 64 and 58
yards in two trials during which
fight was laboved. When the
weights were increased to 4 pounds
on each foot, the distances were cut
down to 10 and 14 yards in two
tests even though the hird was 1ib-
erafedd from the voof of a small
building.  Arnold (1954, p. 3) has
presented additional information
on the weight-lifting ability of the
golden eag

The weight-lifting limitation of
the bald cagle was demonstrated by
N. R. Casillo (1637), who anchored
& 4-pound pickerel to a lnrge rock
with the dead fish foating on the
surface of the water, A female
bald eagle grasped the fish but was
unable to 1ift it and the rock from
the water. Iiven though the sub-
merged voek weighed something
less than 10 pounds, the bird suc-
ceeded in dragging 1t only abont 20
feet along the bottom.

In view of the bald eagle’s Hmited
capacity to lift burdens, one need
not he seriously concerned over the
tales that have appeared in the
public press regarding the eagle’s
aggressive pradation on human he-
ings. This appears to be sound
veasoning regavdless of the fact
that such factors as favorable air

=R

currents, gliding flights, and wind
velocity may at times greatly in-
erease the ability of an eagle to 1ift
and carry a burden.
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Coupled with the physical limi-
tations confronting an eagle at-
tempting to carry an  excessive
weight, which would tend to dis-
count the likelihood of their trans-
porting human prey, is the mis-
taken interpretation that offen is
placed on eagle flight activities.
Herrick (1924b, p. 407) has well
described the diffevent approaches
employed by the bald eagle when
merely swooping, more or less as a
fight maneuwver, and when seriously
mtent on killing its prey.

Whent an Eagle stoops at an enemy or
at hix prey, and iz deterrved at the strik-
ing point, he will immediately rige, and
might carry off o cap, as has been kuown
to cccur when the attack was upon
man swho had invaded the mest, or “a

fragment of a tfrock” if a child weve
aszailed: but whenever he sfvikes in
earnest and endeavours to master his
prey and rise with it in the air, as is said
o have been the case in the instances
given shove, his action ig very different.
His aim then being to maim or kill, the
Bagle instantly drives hig talons with all
his power into the hody of hig wviclim.
1f danger is scented he will make every
effort to lLift his prey bedily from the
ground and bear it to a place of safely:
but if the place and time are propitions
he {ries fo Anish the business on the spot
by repeated thrusts of beak and claw,
often “lreading” hiz quarry, uniil its
vitals have heen reached and resigtance
isaftan end. It i evident that an Eagle,
with claws nearly two inches long, or
more if measured on their curve, could
not strike a child of whalever age and
strive to bear it away, without the cer-
tainty of nficfing grievouns injuries,
irrespective of the success of his efforts.

SUMMARY

1. Study of the sconomies of the
bald eagle was prompted largely by
the need for information to appraise
the merits of hounty and other leg-
islation aflecting the eagle in the
Territory of Alaska, wheve 1t long
has been the subject of controversy.
To accomplish this, fieldwork by
the genior anthor was carried on
mainly in 1941 with additional eb-
servations heing made in 1945 and
1946, Subseguently, he examined
the stomach material collected and
prepaved initial tabulations of food
iterns.  The junior author com-
pleted tabulation of the examined
stomachs, reviewed pertinent litera-
ture, and compiled the manuseript
in its present form.

2. As & background for better
understanding of the economies of
the bald eagle, this paper assembles
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information concerning its chax-
acteristics and life history. Im-
cluded ave data on range, abun-
dance, movements, plumages, age,
sex ratio, dimensions, weight, nest-
ing, eges, young, and enemies.

3. Although the bald eagle was
noticeably reduced in Southeastern
Alaska during the years of bounty
payments subsequent to 1917, there
are incications that the bird is now
recouping its numbers and may
again assume its former abundance
in favored areas. In the United
States, even in its favorite habitats
in Florida and the mid-Atlantic
Stales, the nesting bald eagle has
decreased in munbers with a corre-
sponding lessening of its economic
influence. During fall, winter, and
spring, migrating eagles gather at
favorable feeding areas and in some

of these places increased numbers
have been seen.

4. A brief résumé has been pre-
sented of bounties and other legis-
lation affecting the bald eagle in
Alaska, the United States, and
Clanada.

5. As a basis for laboratory food
studies, 455 stomachs of Alaskan
hald eagles were collected and ex-
amined.  In addition, there are
available data from 81 stomachs col-
lected in the United Sfates, and §
stomachs collected tn Canada. An-
alysis of pellets and food debris
found at nests aided in judging the
food habits of the bald eagle at
points in the States and on the
Aleutian Islands in Alaska.

6. Nearly two-thirds (G5.7 per-
cent) of the food of Alaskan eagles
was composed of fish and of this
about one-fourth (16.9 percent) was
salmon. Tt ig the considered opin-
1on of the senior author who partict-
pated in the collecting of much of
this material that most of the
sahinon was carrion when found by
the birds.  An appreciable, but un-
certain, portion of the other fish
comsumed also was dead when lo-
cated hy the eagles. Although it is
not possible to determine statis-
tically from the data available the
significance of the eagle’s feeding on
commercially valuable salmon, un-
der conditions prevalent at the time
of the fleld studies, we are convineced

that the bald eagle was not a serions
drain on that fishery resowrce. This
same appridsal applies to the other
commercially valnable fishh in the
eagle’s diet,

7. Less than one-fifth {18.8 per-
cent) of the Aluskan eagles’ food

was derived from birds, abont half
of which were ducks and geese, the
remainder being varions marine
species so plentiful in the north
Pacific. Whereas there is no ques-
tion that during winter the bald
eagle takes a certain toll of migra-
tory waterfowl, many of them may
have been hunting casualfies or
birds weakened by the elements.
Because of the eagle’s decreased
nambers along the Atlantic coast,
predation on the waterfowl of that
area s not serions. Aleng the North
Pacific coast, including the Alen-
tians, the bald eagle prevs more
heavily on birds, particularly in
winter, but even then the pressure
18 absorbed largely by scoters and
sea birds—fulmars, murres, anklets,
and pufins—which are exceedingly
abundant there,

8. Stomach examination has sub-
stantiated to a limited extent the re-
ported predation of the bald eagle
on deer, vet the senior awthor wit-
nessed nothing of this kind during
the period of his fieldwork in
Alaska which included three fawn-
ing seasons. The greater incidence
of mammal remains in eagle stom-
achs taken in May and June (table
2) may be indicative that juve-
nileg arve more vulnerable to eagle
attack than are adalts, as has
been emphasized by feld observers.
Whether this pressuve is significant

in the welfare of Alaslkan deer wag
not determined by this study; but
whatever its effect

. it would be re-
t
where the bald eagle maintaing its

stricted Targely to the coastal areas

preatest numbers. There 1s no evi-
dence that the bald eagle exerts an
appreciable effect on the population
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of small mamrals nnless it should
be during winter when numbers of
these birds may congregate in areas
where jackrabbits are abundant.

9. Only in Alaska is the bald
eagle abundant enough to consti-
tute a significant hazard Lo domestic
livestock, and even therve its most
important relatlon is with the semi-
domesticated blue fox. No remaing
of foxes were found in any of the
435 stomachs collected in that Ter-
ritory, vet testimony of the eagle’s
predation on these furbearvers wwas
frequently enconnteved. In vecent
years, this problem has been materi-
ally alleviated, not only by a great
reduction in the blue-fox industry
by reason of a lessened market, but
by the more progressive raisers con-
fining their animals under sereens.
Within the Tnited States, the bald
eagle has occasionally preyed on
domestic poultry, but here again the
ginall number 1t takes makes the
total effect insignificant.

10. The carrion-feeding habits of
the bald eagle may be construed as
neutral in their total economic ef-
fect.  About one-sighth of the
bird’s annual food (based on the
exnmination of 485 Alaskan bald
eagie stomachs) was interpreted to
be of that character. There iz much
meertainty connected with this in-
terpretation and, were all the facts
available, this portion of the bald
eagles’ food might be appreciably
greater. By far the larger portion
of the carrion eaten stems Irom the
dead figh which the eagle finds om
the beach,

In summarizing briefly the eco-
nomic status of the bald eagle, it
will be well to recall the words of
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an eminent ornithologist expressed
more than 40 years ago regarding
the hird’s status in Michigan (Bar-
rows 1912, p. 288} :

Although it freguently captures worthy
prey, in open fight or by direct attack,
it often robs the Fisl Flawk, compeliing
it to relinguish the fish which if has juast
captured. When nothing better offers it
feeds freely wpon decomposing fsh
washed up along the shore, or upon ear-
rion, in company with the Crow and the
Raven. True, it kills many Iabbits,
grouse, ducks and waterfowl of various
kinds, and even stoops to squirrels, mice
and snakes; bni on the whole it confers
no (decided benefits on the agrienlturist,
aitheugh on the other hand, it iz not
conmnonly injurions. On rare occasions
it picks up a hen, usually at a digtance
fron: the house, and in early spring it hag
been known fo degtroy young lambg, but
these ave not comwmon offenses,

This is still essentially true in the
United States, the prineipal differ-
ence being that, because of de-
croased numbers, the influence of
the bald eagle for either good or
harm is significantly less now than
formerly.

In Alaska, an arvea of much
creater eagle abundance, the influ-
elice of the bald eagle iz corvespond-
ngly greater. 1t is one of a great
numbar of factors that affect the
abundance and welfare of the salm-
on: it also exerts pressure (more so
formerly than now) on the domestic
blue-fox industry. With present
regulations permitting control of
individual bivds causing damage to
domestic stock or wildlife, reason-
able provision for property protec-
tion and rational management are
provided. Uader prevailing condi-
tions, there is 1o need for any gen-
eral reduetional program through
bounties, or otherwise.
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