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Abstract:
A study on the breeding ecology of the bald eagle (EaHaeetus ZeuoocephaZus) within the Grand
Teton-Yellowstone National Parks complex and osprey (Pandion haZiaetus) within Grand Teton
National Park was conducted during 1978 and 1979. The bald eagle population was reproducing at an
average annual rate of 0.92 young per occupied territory. Also 4 territories have been initiated since
1973 thus indicating that the breeding population may be increasing. However, the number of breeding
bald eagles within Yellowstone National Park appears to have remained relatively stable since 1972. .
Osprey pro- • ductivity underwent a dramatic increase from 0.39 young per occupied nest in 1978 to
1.13 in 1979. Based primarily on nests located on Jackson Lake, osprey breeding pairs have not
changed significantly since 1972 and possibly even since 1968. Bald eagle nest initiation dates ranged
from early March to mid-April, hatching dates from mid-April to mid-May and fledging dates from late
June to early August, Ospreys initiated nesting as early as May, hatching occurred during June and
fledging during the first 2 weeks in August. Nest site parameters were characterized for both species. A
minimum of 232 individual bald eagle prey items were identified by combining pellets and remnants.
Lake nesting bald eagles utilized a higher proportion of waterfowl while river nesters utilized a higher
proportion of fish Mammals constituted approximately 14% of the overall prey items.
Bald eagles nesting oh Yellowstone Lake undergo a marked shift in diet from cutthroat trout during
June and early July to waterfowl in August. Ospreys prey primarily on catostomids followed by
cyprinids and salmonids. Spring weather and bald eagle reproduction within Yellowstone National
Park were correlated, p=.0039 and r^=.77, suggesting that cold wet springs inhibit bald eagle
reproduction within this park. Observed osprey reaction to human activities were classified according
to reaction category. The differences in possible disturbance caused by private versus commercial float
trips are discussed. Three bald eagle population units could be distinguished on the basis of
reproduction, chronology, nest site characteristics and food habits. Based on the above data
management recommendations are presented.
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ABSTRACT
A study on the breeding ecology of the bald eagle (Haltaeetus
leuooeephalus) within the Grand Teton-Yellowstone National Parks
complex and osprey (Pandion haliaetus) within Grand Teton National
Park was conducted during 1978 and 1979. The bald eagle population
was reproducing at an average annual rate of 0.92 young per occupied
territory. Also 4 territories have been initiated since 1973 thus
indicating that the breeding population may be increasing. However,
the number of breeding bald eagles within Yellowstone National Park
appears to have remained relatively stable since 1972. . Osprey pro
ductivity underwent a dramatic increase from 0.39 young per occupied
nest in 1978 to 1.13 in 1979. Based primarily on nests located on
Jackson Lake, osprey breeding pairs have not changed significantly
since 1972 and possibly even since 1968. Bald eagle nest initiation
dates ranged from early March to mid-April, hatching dates from midApril to mid-May and fledging dates from late June to early August,
Ospreys initiated nesting as early as May, hatching occurred during
June and fledging during the first 2 weeks in August. Nest site
parameters were characterized for both species. A minimum of 232
individual bald eagle prey items were identified by combining pellets
and remnants. Lake nesting bald eagles utilized a higher proportion
of waterfowl while river nesters utilized a higher proportion of fish
Mammals constituted approximately 14% of the overall prey items.
Bald eagles nesting oh Yellowstone Lake undergo a marked shift in
diet from cutthroat trout during June and early July to waterfowl in
August. Ospreys prey primarily on catostomids followed by cyprinids
and salmonids. Spring weather and bald eagle reproduction within
Yellowstone National Park were correlated, p=.0039 and r^=.77, sug
gesting that cold wet springs inhibit bald eagle reproduction within
this park. Observed osprey reaction to human activities were classi
fied according to reaction category. The differences in possible
disturbance caused by private versus commercial float trips are dis
cussed. Three bald eagle population units could be distinguished on
the basis of reproduction, chronology, nest site characteristics and
food habits. Based on the above data management recommendations are
presented.

INTRODUCTION
The Grand Teton-Yellowstone National Parks complex is an area of
:•
considerable importance to bald eagle (,Hatiaeetus teueoeepHatus'i
(Swenson 1975) and osprey (Pandion haliaetus) populations in the
Montana, Wyoming and Idaho area.

However, there have been few inten

sive studies conducted on these species in this complex.

Skinner

(1917) published data on numbers, distribution and life history of
osprey in Yellowstone National Park.

Murphy (1960, 1961 and 1965)

provided information concerning bald eagle productivity, population
size and nest site selection in Yellowstone.

Turner (1968) included

both parks in an osprey productivity survey conducted in northwestern
Wyoming during 1968.

Houston (1969) included data on numbers, distri

bution, productivity and life history of both birds in his description
of the avifauna of Grand Teton National Park.
Because of the fragmented information concerning these two species
in Yellowstone and the published declines in various parts of North
America (Sprunt 1969, Henny and Ogden 1970, Ames and Mersereau 1964),
Yellowstone National Park, funded a study, conducted by Jon Swenson
from 1972-1974, on the ecology of the bald eagle and osprey in Yellow
stone Park.

Swenson (1975) found no discernible change in numbers or

distribution of occupied bald eagle territories although productivity
had dropped to quite low levels when compared with, data from the
early 1960's (Murphy 1960, 1961).

Swenson found 0.23 young per occupied
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territory while Murphy recorded 0.69 from the same area.

Swenson's

productivity data appeared low when compared with results expressed
as young per occupied territory from other population studies in
North America (1.02, Sprunt et al. 1973; 0.90, Greer 1969; 0.67,
Houston 1969).

Swenson (1975) also reported a decline in population

size and about a 35 percent decline in osprey productivity from pre1945 levels.

When he compared his productivity figures (0.45, Yellow

stone Lake, 0.64, Yellowstone Park, 0.95, Yellowstone streams) with
those from other areas having stable or increasing populations (1.12,
Melquist 1974, 1.01, Schroeder, 1972) it was apparent that Yellowstone
osprey productivity with, the exception of stream nests was depressed.
The University of Wyoming-National Park Service Research Center
funded the present study in light of these results to further identify
the bald eagle population in the Grand Teton-Yellowstone complex as a
possible single isolated breeding population arid to compare the osprey
breeding population in Grand Teton National Park with data previously
gathered in Yellowstone National Park (Swenson, 1975).

The specific

objectives were to locate actual and potential riesting areas, to pro
vide quantitative data on numbers and distribution of breeders and
non-breeders, to provide baseline data on aspects of life history
(nesting success, breeding chronology and food habits), to character
ize nest and nest site parameters, to assess response to human
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activity and on the basis of the above formulate management recommen
dations.

DESCRIPTION OF STUDY AREA
The study area was located in southwestern Montana and north
western Wyoming and encompassed Grand Teton National Park, Yellow
stone National Park and a complex of adjacent lakes, rivers, and
streams (Figure I).

This complex included that section of the Snake

River flowing south from Grand Teton to Cabin Creek Campground, east
from Grand Teton up the Gros Ventre River to Lower Slide Lake, up the
Yellowstone River to Bridger Lake bordering Yellowstone Park on the
southeast, west from Yellowstone Park along the Madison River drainage
to Hebgen and Cliff Lakes, and west onto the Red Rocks Refuge in.the
Beaverhead drainage of southwestern Montana.

Physiography.
Love and Reed (1968) and Keefer (1971), respectively, have .
described the geology of Grand Teton and Yellowstone National Parks.
The present physiography of the Grand Teton-Yellowstone National Parks
complex is very diverse, much of it sculptured by the most recent,
Pinedale, glaciation.

Grand Teton consists of a relatively high

mountain valley (2,042 m ) , bordered on the west by the Teton Range and
the east by numerous foothills and extensive mountains.

The valley

(Jackson Hole) is essentially a flat glacial outwash plane with pot
hole topography in the north-central portion, glacial moraines and
lakes along the western edge, and several isolated buttes in the
northern and southern extremes.

The Tetons are a faulted mountain
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I

range lacking foothills on the east side.

They rise nearly 2133 jn

above the valley floor to.a maximum elevation of 4197 m.

The northern

extension of this range is covered by extensive lave flows which came
out of Yellowstone.

Yellowstone Park is characterised by rolling

plateaus (primarily rhyolotic lava flows) in the central portion
bounded on all but the west side by extensive mountain ranges.

Eleva

tions in this park range from 1849 to 3373 m.
This park complex is bisected by the Continental Divide.

In the

Pacific drainage, the Snake River and its tributaries drain the south
western and south-central portion of Yellowstone Parik and the entire
Grand Teton area.

In the Atlantic drainage, the Yellowstone, Madison

and Gallatin Rivers and their tributaries drain the remaining portion
of Yellowstone National Park, while the Beaverhead River drains the Red
Rocks Refuge.
Jackson Lake is situated in the extreme northern portion of Grand
Teton Park and is the largest lake in the above-described Pacific
drainage.

A dam built at the outlet in 1912 has raised the level of

the lake 11.9 m (Hayden 1969).
surface area of 104 km

2

It has a maximum depth of 129.5 m and

(Pete Hayden, pers. comm. 1980).

Yellowstone

Lake is located in the Atlantic drainage and^is the largest lake in
the complex.

2

355 km .

It has a maximum depth of 94.2 m and a surface area of

The remaining major bodies of water in thip complex are Emma

7

Matilda, Jenny, Leigh, Two Ocean, Phelps, Lewis, Shoshone, Heart and
Lower Slide Lakes located in•the Pacific drainage and Bridger, Hebgen,
Cliff, and Red Rocks Lakes in the Atlantic drainage.

Climate
Long cold winters with heavy snowfall typify the study area.
Freezing temperatures can occur any month of the year.

Snowfall is

also possible during any month, but Is heaviest from November through
March.
Weather data have been recorded at Moran, Wyoming (Jackson Lake
I
Dam) by the Bureau of Reclamation since 1912.

The average annual pre

cipitation is 56.8 cm, over half of which falls as snow.
annual temperature is I.6°C.

The average

January is the wettest (7.1 cm) and

coldest (-11.40C) month and July the driest (2.2 cm) and warmest
(14.5*0.
Yellowstone National Park has kept records at Mammoth on precipi
tation and temperature for nearly 90 years.

The average annual pre

cipitation and temperature at Mammoth is 42.1 cm and 4.3*C, respec
tively.

In contrast to the Moran station June was ^he wettest month

(6.3 cm) and February the driest (2.3 cm).

The coldest and warmest

months are again January and July, respectively.
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Ice-out on Jackson Lake, mid-May, is approximately two weeks
earlier than on Yellowstone Lake.

Jackson Lake usually freezes over

around mid-December (Hayden 1969).

Vegetation
The vegetation of Grand Teton National Park has been described
by Reed (1952) and Shaw (1958, 1976) who both provided community
characteristics and plant species lists.

Beetle (1961), Martinka

(1965) and Oswald (1966) identified communities and described each
extensively.
The major river and stream bottoms are characterized by narrowleaf cottonwood (Populus angustifolia), blue spruce (Pieea pungens)
and occasionally balsam poplar (Populus balsamifera).

Buffaloberry

(..Shepfierdia canadensis) and various species of Salix are frequent
shrubs in this area.

Big sagebrush (Artemisia tridentata) is the pre

dominant shrub typifying outwash planes, terraces and low lying hills.
Other important species in this portion of the valley floor include
low and alkali sagebrush (Artemisia arbuscula and A. longiloba),
bitterbrush (Purshia tridentata), rabbitbrush (Chrysothamnus nauseosus
and C. viscidiflorus), arrowleaf balsamroot (Balsamorfiiza sagittata),
thickspike and bluebunch wheatgrasses (Agropyron dasystachyum and A.
spicatupi) and Idaho fescue (Festuca idahdensis) (Beetle 1961 and Shaw
1958, 1976).
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The remainder of Grand Teton National Park (except above timberline) is covered primarily by coniferous forests interspersed with
deciduous species.

At high elevations, between 2103 and 3048 m,

Englemann spruce (Picea engelmann-ii),, sub alpine fir (Abies lasioaarpa)
and whitebark pine (Pinus albieautis) are the principal tree species
(Shaw 1958).

At lower elevations (Beetle 1961) and on the low lying

moraines (Martinka 1965, Oswald 1966) lodgepole pine (Pinus contorta)
predominates with Douglas fir (Pseudotsuga menziesii), subalpine fir
and limber pine (Pinus ftexilis) as principal associates.
believed that those areas where lodgepole pine now exist
over 90 years ago (Reed 1952, Shaw 1958).

It is
were burned

The lodgepole pine forest is

also interspersed on moraines with aspen (Populus tremuloides).

In

general, aspen was found to occur on a variety of mesic sites (Beetle
1961).
Despain (1973) divided the vegetation of Yellowstone Park into
five zones.

Swenson (1975) identified the spruce-fir and lodgepole

pine zones as the areas in which the majority of bald eagle and osprey
activity occurred.

The spruce-fir zone is located above 2560 m with

Englemann spruce and subalpine fir the dominant tree species.

White-

bark pine and Douglas fir were primary associates near 'timberline.
The lodgepole pine zone is situated in the central, west-central and
most of the southern half (Beetle 1961) of Yellowstone National Park.

\
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These areas of extensive lodgepole pine forests are characteristically
found on the rhyolitic lava flows (Beetle 1961).

Primary and Secondary Study Areas
The most intensive research was conducted ,in Grand Teton National
Park, where most human-eagle-dsprey interactions were observed.

Data

on the bald eagle were gathered from all known eagle territories in '
this complex.

Osprey data were collected primarily from Grand Teton,

although some information was also gathered from Yellowstone National
Park and Hebgen Lake.
Potential prey items in this complex include a variety of waterfowl, fish and mammals.

Common waterfowl observed were trumpeter swan

(Cygnus buaoinator), Canada goose (,Bvanta canadensis), American wigeon
(Anas amenioana), gadwali (A. stvepeva), green-winged teal (A. cveaca),
mallard (A. platyrhynchos), blue-winged teal (A. discovs), lesser
scaup (Aythya affinis), bufflehead (Bucefihala aVbeota), Barrow’s ,
goldeneye (B. islandica) and common merganser (Mevgus mevgarisev).
Other water birds frequently seen include the eared grebe (Podiceps
caspicue), white pelican (Peiecanus evythvovhynchos), and American
coot (Futica amevicana).
Utah chubs (Gita atvavia) are one of the largest cyprinids in
the area.

Catostomlds in this complex are Utah sucker (Catostomus

avdens), longnose sucker (Catostontus catostomus), mountain sucker
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(Catostomus p Iatyvhynohus) and bluehead sucker (Catostorms discobolus)
(Baxter and Simon 1970).

Salmonids include the mountain whitefish

(Prosopium williamsoni), arctic grayling (Fhymallus avctious), and
cutthroat (Salmo clavki), rainbow (Salmo gaivdnevi), brown (,Salmo
trutta), lake (Salvelinus namaycush), and brook (Salvelinus fontinalis)
trout (Baxter and Simon 1970).
The Uinta ground squirrel (Spermophilus avmatus), beaver (Castor
canadensis) and muskrat (Ondatra ^ibethicus) are potential mammalian
prey species„

In addition, large ungulates in the form of carrion

are also available to bald eagles.

METHODS

Aerial Surveys and Nest Observations
Since both the bald eagle and osprey nest in close association
to water, nest searches were directed toward lakes, rivers and streams.
Ten aerial surveys were conducted during this study:

May 27, June 29

and July 30, 1978; February 26, April 6, June 2 and 16, July 16 and 31,
and August 18, 1979.

These surveys were flown in a 15Q-hp Super Cub

piloted by James Stradley, who has had a minimum of 8 years of experi
ence conducting such nesting surveys in this area. „ These aerial
observations were essential in providing information on territory
occupancy, nest initiation, hatching and fledging dates, productivity,
and differences in nesting chronology.

To minimize observer disturb

ance, each, nest was normally flown over once during a flight.

How

ever, when any uncertainty existed as to the number of eggs or young,
a second pass was made.

Ground observations by myself and river

rangers from Grand Teton National Park supplemented the above infor
mation.

Age and Sex Classification
Subadult in the context of this thesis refers to young from their
first year of life to attainment of full adult plumage.

A subadult

in its first year will be referred to as an immature,
Southern (1967) identified 7 different subadult bald eagle
plumage classes which may or may not relate to age.

To minimize the
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potential of counting the same bird twice, each subadult bald eagle
observed was recorded according to its plumage class and the time and
approximate location of the observation.
Immature osprey were distinguished from adult osprey by heavy
mottling on their backs (Bent 1937).

The relatively solid white

breast of male ospreys separated them from females which have a
heavily streaked breast (Macnamara 1977).

Reproductive Terminology
To provide more consistency between different studies,
■Postupalsky (1974) presented a framework of terminology describing
raptor nest status and reproductive success upon which researchers
could build their own variations.

The slight modifications of this

terminology suggested by Swenson (1975) were applied to this study.
The definitions are as follows:
Breeding territory:

an area containing one or more nests within

the range of a mated pair of birds.
Occupied nest:. any nest at which at least one of the following
activity patterns was observed during a given breeding season
a.

young were raised;

b.

eggs were laid;

c.

one adult sitting low in the nest, presumably incubat
ing;

Tr
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d.

two adults present on or near the nest, provided there
is no reason to suspect that this pair had already been
counted elsewhere;

e.

a recently repaired nest with fresh sticks (clean
breaks), or fresh (green) boughs on top even if only one
adult or no adults were seen;

Active nest:

a nest in which eggs have been laid, activity pat

terns (a), (b) and (c) above being diagnostic.
Productive or successful nest:

an occupied nest from which at

least one young fledged, or if actual fledging was not observed, was
raised to an advanced stage of development.
Alternate nest:

one of several unoccupied nests within the

breeding territory of one. pair of birds.
Frustration nest:

an alternate nest built, repaired or frequented

by a pair of birds subsequent to a nest failure at another nest during
the same breeding season.
Nest success:

the proportion of occupied or active breeding

territories (with known outcome) which produce at least one young to
an advanced stage of development.
Brood size:

the number of young (raised to an advanced stage of

development) per successful nest.
Productivity:

number of young raised

development per occupied or active nest.

to an advanced stage of
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Nest Site and Nest Measurements
At each nest site the following parameters were measured and
characterized:

tree density, relative species frequency and species

dominance, and plant composition at nest sites; species condition,
dbh, height, and distance to water of the nest tree; relationship of
nest tree to other trees; and height of nest above ground.

In addi

tion, all bald eagle nests in nest trees which were climbed were
characterized as to size and material composition.
Nest site measurements were obtained using a modification of the
point-centered quarter method (Cottam and Curtis 1956).

Thirty-meter

line transects were established in each of the four cardinal direc
tions using the nest tree as the center.

Sampling points were fixed

at 15 meter intervals from the nest tree along each transect.

Each

point was divided into quarters and the species, distance to, and dbh
of the nearest

tree >10 cm dbh in each quadrant was recorded.

Actual nest measurements obtained were thickness (top to bottom
of nest), width (from tree trunk to outermost edge of"nest) and length
(measurement perpendicular to the width.).

A Stratex Stratolevel was

used to measure heights of nests and trees although in those trees
climbed a plumb line was also used as a check on the above measure
ment.
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Prey Items and Foraging Behavior
^ Food habits were determined on the basis of prey item remnants
(hair, feathers, bones, scales), reguritated pellets and direct obser
vations.

Food remnants and pellets were gathered from within nests

and from the ground below nests and obvious perches.

Bald eagle

food items were collected during the banding operation in June and
early July, 1979, and again in late August and early September, 1978
and 1979.

Fish remains from osprey nests were collected primarily

during September of both years.

By waiting until late summer to

collect food remains, minimal observer disturbance was rendered at
active nest sites.

Avian and mammalian prey remains were identified

by comparing them with specimens from the Montana State University
Zoological Museum.

Fish remains were identified by comparing them

with known skeletal specimens.
Bald eagle food habits were analyzed by determining.the minimum
number of recognizable prey individuals.

In most instances a regur

gitated pellet was considered to represent a minimum of I individual.
However, when a pellet contained remains of 2 or more species or
evidence of more than I individual of the same species it is
considered to represent the minimum number of recognizable indi
viduals.

To insure that the number of prey items truly
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represented the minimum number of individuals from a given nest, the
following conditions, of summation applied:
a.

One remnant representing an identified species and I pellet
representing the same species equalled I individual of that
species;

b.

One remnant representing an unidentified species of a given
class (i.e. bird, fish, or- mammal) and I pellet containing
an unidentified species of the same class equalled I indi
vidual of an unidentified species of that class;

c.

One remnant representing an identified species of a given
class and I pellet containing an unidentified species of the
same class equalled I individual of that species and class.

In analyzing osprey food remains, the number of bones for each
species of fish was determined and their percentage of the total
nunSber of bones was calculated.

Locations of osprey dives and fishing

forays were recorded to determine preferred foraging areas.

The

lengths of fish caught were estimated by comparing their length with
that of the osprey, 56 cm (Robbins et al. 1966).

Human Influence
Several methods were used in an effort to assess response by
osprey to human presence or activity.

In an attempt to quantify this
y

information, osprey reactions were divided into four distinct .
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categories:

no reaction; alert, bird attentive to Human activity;

alarm, bird vocalizing in response to human activity (without leaving
nest or perch); flight, bird leaves nest as a result of human activity.
One or all four reaction categories could occur during one encounter.
Observation points were established along sections of the Snake
River and Jackson and Leigh Lakes inhabited or frequented by osprey.
From these points any observed human-osprey interactions were described
as to nature of human activity (fishing, boating, photography, etc.),
date and time of day, distance of human activity to bird or nest, and
osprey reaction category.
Experiments were also conducted in cooperation with the National
Park lake patrol in an attempt to assess boating disturbance to active
osprey nests on Jackson Lake.

A 20 foot Bertram boat, 15 foot Boston

Whaler boat and an 18 foot Grumman canoe were used to approach the
nest in direct and parallel fashions.

Observations were recorded and

described as to osprey reaction category.
Pete Hayden (Fisheries Biologist, Grand Teton National Park) had
placed several cameras at strategic points along the Snake River to
determine thd number of private and commercially operated (concessioned) float trips each day.

Data collected in this manner from

the Pacific Creek launching area was used due to its availability and
completeness.

In addition, all launches from this access would pass

4 of the 6 river osprey nests.

Thus, data concerning times of peak
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boating pressure were obtained and correlated with sensitive periods
in the breeding season of the bald eagle and osprey.

These data along

with direct observations were used to compare disturbance factors due
to private versus concessioned float trips.

•Banding Procedure
Banding was done under authorization of Federal Bird Marking and
Salvage permit # 20357 and Endangered Species Permit # PRT-2-4164.
Permits were also obtained from Grand Teton National Park, Yellowstone
National Park, Montana Department of Fish, Wildlife and Parks, and the
Wyoming Game and Fish Department.

Pop-rivet bands, size 9, were

placed on the bird's left leg.
The aerial survey conducted June 16, 1979, helped establish the
number of nestling bald eagles in each active nest and their approxi
mate stage of development.

Ground observations, comparing the develop

ment and relative length of the tail and primaries, were essential
in determining the relative age of nestlings.

From these data the

sequence of nestling banding was formulated in which priority was
given to those most advanced in age and development.
A combination of nylon rope, nylon runners, and carabiners were
used in climbing most nest trees.

Climbing spikes were seldom used.

The technique involved one person climbing and the other belaying

20
the. climber and proved to be the quickest and safest method to get to
and from the nest.

RESULTS AND DISCUSSION
Numbers and Distribution
Bald Eagle
A minimum of 30 bald eagle territories was present in the study
area as of 1979 (Figure I).

The territory located near the -channel

connecting Lewis and Shoshone Lakes is believed to represent an alter
nate nest of the pair which nests on Lewis Lake (pers* comm. Jon
Swenson, 1978) and is treated as such in this thesis.

A minimum of

26 individual territories were classified as active during at least
one of the years of study.
breeding adults.

This represents a minimum number of 52

Two other single adults were seen in association

with territories but no breeding activity was observed.
A minimum of two bald eagle territories have existed within
Grand Teton National Park since 1956 (Kuser, 1968).

Records of a

third territory first appeared in the mid 1960’s, however due to the
incompleteness of the records it may have been initiated earlier.

Bob

Wood (pers. comm.) reported the fourth, pair of bald eagles first build
ing their nest in 1973 in an area where no previous nesting activity
had been observed.
Murphy (1965) reported 13 territories within Yellowstone National
Park, while Swenson (1975) reported 14.

An additional territory near

the south entrance was first recorded during this study.
to the active nest, two. alternate nests were present.

In addition'

It is possible

that this territory had been occupied previously but that the previous

J
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two researchers overlooked it due to its extreme southern location
and obscure position.
The oldest known nesting territory within this population is
located on Cliff Lake,

Records date back to the early 1930fs (pers.

comm. Chuck Sundstrom).

Neither of the territories located on Hebgen

Lake were observed during Baglien1s (72-74) study of golden eagles
in this area.

This suggests that these territories were initiated

sometime after 1974.

The territory located near the southeast boundary

of Red Rocks Refuge was first documented in 1978 (pers. comm. Gene
Stroups), and due to its conspicuous position, this is believed to be
the initial year of its existence.

Due to the lack of available

records, histories on territories south of Grand Teton National Park
cannot be presented.
The eagle population was divided into 3 units based on nesting
chronology and habitat characteristics.

The Snake population unit

includes those territories from immediately above the confluence of ■
the Snake and Lewis Rivers to south of Jackson.

The Yellowstone unit

includes those territories on the Yellowstone River and Pelican Creek
and on Lewis, Heart, Yellowstone, T e m , and Bridger Lakes.

The

Hadison-Beaverhead unit includes those territories on the Madison
River, Hebgen

and Cliff Lakes, and adjacent Red Rocks Refuge.

■
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Osprey
Sixteen ospreys were observed incubating during.1978 representing
a minimum of 32 breeding adults.

A minimum of 13 incubating ospreys

were observed in 1979 representing 26 breeding adults.

Three other

nests had adults present but were not characterized by nesting
activity.
Nesting distribution is illustrated in Figure 2.

Ospreys have

been nesting on Leigh Lake, Pacific Creek and the Snake River at least
since Turner’s 1968 investigations.

The most complete historical data

are on ospreys nesting along Jackson Lake.
active nests.

Turner (1968) observed 6

On August 7, 1972, 9 pairs were observed either on or

closely associated with nests (Bob Wood, NPS records), while on August
29 and 30, 1974, only 5 pairs were observed (McLaren and Bernhardt,
NPS records).

The small number of pairs observed during 1974 could

be an artifact of timing the survey after fledging (when birds spend
less time at the nest) and also a result of normal activity being
disrupted by an extensive fire burning along the west shore of the
lake.

Nine pairs and I lone adult were observed during 1975 by com

bining the results of surveys conducted on July 15 (McLaren and
Wallace, NFS records) and August 18 (McLaren),

Only 6 pairs were

reported in 1976 from July 21 and 22 surveys (McLaren, NPS records).
However 3 lone adults were also seen, 2 of which were closely associ
ated with nests occupied the previous year.

There were 9 pairs
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Map of Grand Teton National Park showing osprey nesting
sites.
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observed in 1978 and again in 1979, and 7 and 6, respectively, of which
were classified as active.

From these data, a minimum of 9 pairs of

ospreys were nesting along Jackson Lake.

This does not appear to

have changed since 1972 and possibly even 1968, since Turner reported
only on active nests and not actual osprey populations.
Ospreys have been reported nesting on Leigh Lake, Pacific Creek,
and the Snake River since 1968 (Turner, 1968).

The Pacific Creek

nest was blown down sometime between fall 1978 and spring 1979.

Nests

on the Buffalo Fork and Cottonwood Creek have apparently blown down
since they were not located during aerial surveys or ground searches
during this study.

A nest on Jenny Lake containing 2 young was

reported in 1948 (NPS records), but has not been mentioned in recent .
records, nor was it located during this study.

Reproduction
Bald Eagle
Eggs

At no times during aerial surveys did an incubating bald-

eagle stand up or leave the nest.

This habit of the bird prevented

determination of clutch sizes.
Young

Reproductive.data collected during 1978 and 1979 are sum

marized by geographical units in Table I.

The number of young raised

to an advanced stage of development varied by only I between years for

Table I.

Summary of bald eagle reproduction for the entire population and by popula
tion unit within the Grand Teton-Yellowstone National Parks complex,
1978-79.

Snake
Population

Statistic
Territories observed
Occupied territories
Active territories
% occupied
% active
Successful nests
% nest success (occ)
% nest success (act)
Young fledged
Brood size
Productivity (occ)
Productivity (act)
1

Yellowstone
Population

MadisonBeaverhead
Population

1978197819781978 1979 1979 1978 1979 1979 1978 1979 1979T
10
10
7
100
70
6
60
85.7
91
1.5
.90
1.3

21
11
21
11
17
10
100 100
90.9 81
12
6
54.5 57.1
60.0 70.6
8
17
1.5^ 1.5-2
.73 .81
•89s 1.0

13
9
7
69.2
53.8
4
44.4
57.1
6
1.5
.67
.86

14
11
10
78.6
71.4
4
36.4
40.0
7
1.75
.64
.70

27
20
17
74.1
63.0
8
40.0
47.1
13
1.6
.65
.76

5
4(1) 5
4
5
80 100
80 100
4
4
100
80
100
80
7
8
1.75 2.0
1.75 1.6
1.75 1.6

Total
19781978 1979 1979

10
58
o 28 ,30
22(1) 27
9(1)
49(ir
17
9
25
42
90
78.6 90 84.5
90
60.7 83.3 72.4
8
14
14
28
7:7.8
63.6 51.8 57.1
77.8
82.4 56.0 66.7
45
15
221 23
1.57 I.7121.64.2
1.9
1.67
1.0
.85 .92
1.67
1.29 .92 1.07

Includes 2 nestlings which died as a result of a nest blow down.

2

Includes I nestling which died prior to fledging, used only in brood size
determination.

^Outcome unknown.

i
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each unit.

The brood size, was consistently higher for the Madison-

Beaverhead unit than for the other two.
During the past two years, 45 young have been reared to an
advanced stage of development in this entire population.
the successful nests each had 2 young and 11 nests had I.

Seventeen of
An overall

brood size of 1.49 was calculated for the population by combining the
data reported by past researchers. Appendix Table 14 (Murphy 1961,
1962, 1965, Husser 1968, Houston 1969, Baglien 1975, Swenson 1975
and pers. comm. Bob Wood 1979).

This figure is similar to that '

reported from my study (1.64) and other population studies (I.4-1.7,
Grier 1974, Hensel and Tfoyer 1964 and Robbins 1959).
Only two instances of nestling mortality were observed during
this study.

In 1978,, a bald eagle nest with 2 young, below Wilson

Bridge on the Snake River, blew down.

One young was killed, immedi

ately while the other, after being placed in an alternate nest, died
sometime before fledging (pers, comm. Bob Oakleaf 1978).
was discovered during the 1979 banding operation.

The second

Remains of a nest

ling approximately 5 to 6 weeks old was found in the Schwabacher
nest entangled in monofilament fishing line.

However, since the

remains were in such poor condition, it could not be ascertained
whether or not the fishing line was a direct cause of death,
Postupalsky (pers, comm. 1980), during his banding operation in
Michigan, noted 4 instances in which eaglets were entangled in
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fishing line.

In all cases the nestlings were alive.

Nest success and productivity

The Madison-Beaverhead unit had the

highest nest success and at least twice the productivity of the other
two population units.

Sprunt et al. (1973), based on 6 bald eagle

populations, suggests that a minimum nest success of 50% and minimum
productivity of 0.7 young per occupied territory are required to main
tain population stability.

This minimum productivity rate was exceeded

during 1978 and 1979 by the Snake and Madison-Beaverhead units,
although the Yellowstone unit was reproducing below this minimum both
years.
The nest success for the entire population was over 50% and the
productivity exceeded 0.7 birds per occupied territory during 1978 and
1979 (Table I).

The productivity of eagles nesting within Grand Teton

National Park during this study was far below the required minimum,
suggested by Sprunt et al. (.1973) (Appendix Table 15).. Although
historic records for most nests within the park are sporadic (Appendix
Table I.6;)„ consistent records have been kept on one nest (Schwabacher
nest) since 1956, with only two years missing (Table 2).

The produc

tivity based on this pair for the 24 year period shows a relatively
high value.

In contrast, eagles from Yellowstone National Park during

the past two years reproduced at rates, above the reported minimum
required to maintain a population.

However, from records reconstructed

by Swenson (1975), the Yellowstone Park population underwent a
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Table 2.

Summary of bald eagle reproduction from the Schwabacher
territory.within Grand Teton National Park, 1956-79.

Statistic

1956-1979

Years nest was observed
Occupied nests
Active nests
% occupied
% active
Successful nests
% nest success (occ)
% nest success (act)
Young fledged
Brood size
Productivity (occ)
Productivity (act)

24
22
20
91.7
83.3
20
90.9
100
36
1.85
1.64
1.8

^Includes I young which, died just prior to fledging, used only in
brood size determination.

reduction in reproductive success sometime between 1961 and 1963,
and based on data in Table 3, has consistently reproduced at these
low levels up to 1978.

Reproduction
Osprey
Eggs

The size of only 2 clutches were accurately determined,

primarily because osprey in Grand Teton National Park were reluctant
to stand up or leave the nest during aerial surveys.
tained 2 eggs and the other contained 3.

One clutch con

Swenson (1975) reported an

Table 3.

Summary of bald eagle reproduction within Yellowstone National Park, 1972-79.

Statistic

Territories observed
Occupied territories
Active territories
% occupied
% active
Successful nests
% nest success (occ)
% nest success (act)
Young fledged
Brood size
Productivity (occ)
Productivity (act)
* Reported by Swenson (1977).

1972

*

11
9
4
81.8
66.7
3
33.3
75.0
3
1.0
.33
.75

1973

A

13
11
8
84.6
80.0
3
30.3
37.5
3
1.0
.30
.38

1974

A

A

1975

14
14
11
9
. 6
. 6
78.6 64.3
60.0 42.9
I
0
0
9.1
16.7
0
I
0
0
1.0
0
.09
.17
0

A

A

1976

1977

1978

1979

12
5
5
41.7
41.7
I
20.0
20.0
2
2.0
. .40
.22

13
8
7
61.5
53.8
3
37.5
42.9
4
1.33
.50
.57

15
9
7
60.0
46.7
5
55.6
71.4
8
1.6
.89
1.14

15
12
11
80.0
73.7
5
41.7
45.4
9
1.8
.75
.82

1972-79

107
74
54
69.2
50.5
21
28.4
38.9
30
1:43
.405
.56
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average clutch size of 2.23 eggs for ospreys nesting within Yellow
stone Park.

Reese (1969) reported an average clutch size of 2.3 eggs

for a Maryland osprey population.
Forty-eight percent of 7 observed eggs hatched.

Swenson (1975)

reported that 34% of all observed eggs hatched for the Yellowstone
osprey population.

Stocek and Pearce (1978) reported a hatching rate

of 52% for ospreys nesting in the Maritime Provinces of Canada.
Spitzer (1980) calculated that, roughly, only 25% of the eggs laid
(clutch size of 3.23 eggs) by a northeastern coastal osprey population
had to survive to fledging for population stability.
Young

The number of young fledged and the average brood size

are presented in Table 4'.

Twice as many young fledged and brood size

was nearly double in 1979 compared to 1978.

These differences were

statistically significant (p<.05, t-test, Snedecor and Cochran, 1967).
Turner '(1968) reported 7 young produced and a brood size of 1.75
for this same population during 1968,

Swenson (1979) reported an

average brood size of -1.67 for Yellowstone Park ospreys from 19721977.

Other researchers have reported average brood sizes ranging

from 1.15 on Flathead Lake, Montana (MacCarter and MacCarter, 1979)
to 1.87 from the Maritime Provinces of Canada (Stocek and Pearce,
1978).

The average brood size of a recovering northeastern coastal

osprey population (1969-1978) was 1.8 (Spitzer, 1980).

The average

brood size for the Grand Teton National Park osprey population for
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Table 4.

Summary of osprey reproduction within Grand Teton National
Park, 1978-79.

Statistic

1978

1979 .

Nests observed
Occupied nests
Active nests
% occupied
% active
Successful nests
% nest success (occ)
% nest success (act)
Young fledged
Brood size
Productivity (occ)
Productivity (act)

22
18
16
81.8
72.7
5
27.8
31.2
■7
1.4
.39
.44

25
15
13
60
52
8
53.3
61.5
17 I
2.25
1.13
1.31

1978-79
47
33
29
70.2
61.7
13
39.4
44.8
24 I
. 1.92
.73
.83

Includes I young which died prior to fledging. used only in brood
size determination.

1978-79. was comparable to other populations and in particular the
population reported by Spitzer (1980).
Nestling mortality averaged 8.3% for this study.

This is lower

than the 9-22% noted by Swenson (1975).
Nest success and productivity

The average nest success and pro

ductivity for occupied nests was calculated for the Grand Teton
National Park osprey population during this study (Table 4’).

Nest

success nearly doubled and productivity nearly tripled from 1978 to
1979.

These differences were significant at p=.Q5, t test.

Data in

Table 5 suggest that rivers had a slightly higher productivity
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Table 5.

Summary of osprey reproduction of river versus lake
nesters within Grand Teton National Park, 1978-79.

Statistic

Lakes

Rivers

Nests observed
Occupied nests
Active nests
% occupied
% active
Successful nests
% nest success (occ)
% nest success (act)
Young fledged
Brood size
Productivity (occ)
Productivity (act)

33 .
22
18
66.7
54.5
. 8
36.4
44.4

14
11
11
78.6
78.6
5
45.45
45.45
11
2.2
1.0
1.0

13 I
1.751
.59
.72

I

Includes I young which died prior to fledging, used only in brood
size determination.

than lakes although these differences were not significant.
A nest success of 36.4% and productivity of 0.64 young per active
nest for this same population during 1968 was calculated from data
collected by Turner (1968).

These values are somewhat lower than

those calculated from this study.

Swenson (1979) reported osprey

production of 0.73 young per occupied nest and 0.81 young per active
nest from the Yellowstone Park osprey population from 1972 through
1977, which are very comparable to those figures calculated for this
study.
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Henny and Wright (1969) felt that from 0.95 to 1.30 fledged
young per active nest were required to maintain stability, based on
the assumption that all breeding begins at age three.

However,

Spitzer (1980) observed that 0.79 young per active nest, based on a
mean clutch size of 3.23, was sufficient to maintain a stable north
eastern osprey population.

He suggests that the difference or over

estimation by Henny and Wright lies in underestimating survivorship
and underestimating the age of first reproduction.
Based on Spitzer1s calculations, the Grand Tejbon National Park
osprey population for the past two years reproduced at an average
level capable of maintaining itself.

This minimum productivity and

that recommended by Henny and Wright was far surpassed during 1979.
In contrast the 1978 level of productivity was far below even
Spitzer's observed minimum level.

Nesting Chronology
Bald Eagle
Egg-Iayjng

During the earliest flight, February 26, 1979, adults

were observed in close association with 3 territories along the Snake
River.

Two adults were observed in the nest tree near the Jackson

Lake dam on March 11, 1979 and one was reported incubating on March
25 (Bob Wood, NFS records).

On the next flight, April 6, 1979, all but
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one of the successful territories had an eagle on the nest in incubat
ing posture.

The latest pair, chronologically, which produced young

initiated nesting sometime after April 6.

This nest, located in the

South Arm of Yellowstone Lake, had over a foot of snow on its plat
form and no adults present on April 6.
Based on the above known nest initiation data and those calcu
lated from known fledging dates it appears that bald eagles nesting
along the Snake River within Grand Teton National Park initiate egglaying sometime during mid-March.

This is the approximate nest initi

ation date which Houston (1969) reported for this same area.

Those

eagles nesting along the Snake River south of Teton Park initiated
egg-laying in early March.

.,

Since one of the successful nests on Yellowstone Lake did not
become active until sometime after April 6, nest initiation on this
lake during 1979 took place from early to mid-April.

This is given .

further credence from calculated dates based on fledging.

Swenson

(1975) reported that nest Initiation for eagles nesting on Yellow
stone Lake occurred from mid to late April.

However, his earliest

aerial survey was April 25 at which time most birds were already
incubating.
Based on back dating from fledging dates, eagles in the MadisonBeaverhead unit initiated egg-laying during mid-March..
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Hatching

Since newly hatched young were not observed during this

study, hatching dates were calculated based on approximate ages of
nestlings determined during banding and. on established incubation
and fledging dates for this species.
Herrick (1932) reported an incubation period for bald eagles of
35 to 36 days.
study.

This corresponds well with that calculated for this

Young from nests in the Snake population unit hatched from mid-

April to early May, in the Yellowstone unit during mid-May and in the
Madison-Beayerhead unit from mid to late April.
Fledging

Just prior to fledging, eaglets were observed to become

increasingly restless followed by extensive branching in both the nest
tree and adjacent trees.

Fledging dates observed during this study

and from historical records are presented in Table 6.
Assuming that nest initiation and hatching dates are correct,
eaglets in this population fledge at ages ranging from 11 to 13 weeks.
Swenson determined an approximate fledging age of 10.5 to 11 weeks for
eagles nesting in Yellowstone National Park.

Swenson's reported

fledging dates were similar to those reported from this study (Table
6).

Thus, eaglets in Yellowstone Park appear to be fledging at an

average age closer to 12 weeks with the discrepancy occurring in the
nest initiation dates.
From these data the fledging interval for eaglets produced in
the Snake population unit is from late June to early August, in the
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Table 8.

Observed bald eagle, fledging dates or periods by population
unit within the Grand Teton-Yellowstone National Parks
complex.

Population unit

Nesting territorie(s)

Snake

Schwabacher
Schwabacher
"Jackson Lake Dam
Schwabacher
Lower Snake River nests

Yellowstone

Yellowstone and Tern
Lakes
Swenson's and Murphy's
studies

MadisonBeaverhead

Hebgen Lake nests

Madison River nest
Red Rocks. Refuge

Fledging Date/Period

7/26/65 (D. Houston)
7/22/77 (NPS records)
8/9/78
(Bill Gordon)
2/79
Last week in June,
First week in July, 1979

First two weeks in
August, 1979
August 7 (average)

7/10/78 (A. Hamilton) .
7/11/78 (B. Wahl)
7/18/79 (T. Pouchlerz)
7/19/79
First week in July, 1979

Yellowstone unit during early August, and in the Madison-^Beaverhead
unit from early to mid-July.

Osprey
Egg-laying

Reported arrival dates for osprey have been variable

but within the month of April (NFS records).

In 1973 they were first

reported on April 26, in 1976 on April 8 and in 1978 on April 15 (Bob
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Wood, NPS records).

During the April 6, 1979 flight no osprey were .

seen in Grand Teton National Park.

Egg-laying appeared to be underway by early May.

Ospreys were

reported on nests in an incubating posture along the Snake River on
May 13, 1978 (Gary Kiramijian, NPS records).
first observed birds on a stream nest

Bob Wood (NPS records)

on May 14, 1974.

Turner (1968)

reported nests located on the rivers and lakes within Grand Teton
National. Park as active during the first two weeks in May.
Hatching

The most complete data for hatching and fledging from

this study is from 1979.

Young were first observed in a nest along

the Snake River on June 15, 1979.

From their small size and colora

tion they were within 5 days of hatching (pers. comm. Paul Spitzer).
Swenson (1975) reported an incubation period of approximately 40 days
for ospreys nesting in Yellowstone National Park.

Based on this

interval, egg laying for this pair occurred about May 2.

This 40 day

interval is probably a maximum since there are no reports of incuba
tion in April.

Eggs were seen on June 15, 1979 in nests on Jackson

Lake which on July 16 contained young at least 3 weeks of age.
data indicate that hatching occurred around June 25.

These

Relying on a

maximum incubation period of 40 days, initial incubation would have
occurred at the earliest around May 17.

River nesters, with the

exception of the previously mentioned one, had a chronology similar to
the Jackson Lake nesting birds.
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Fledging

The first young to fledge during 1979 were from'the

river nest mentioned above, all 3 young having flown within the first
week of August.

Based on a June 10 hatching date these young were

from 7 to 8 weeks old at the time of fledging.

Young from nests on

Jackson and Phelps Lakes all fledged within the second week of
August.

Young from two other river nests were first observed flying

on August 16 and 19.

When hatching dates for these nests are back

calculated based on a 7 to 8 week fleding age, hatching again appeared
to be near June 25.

>

The last young observed to fledge, were 3 from the nest on Leigh
Lake.

Two young made their first observed flights on August 26, 1979

and a third on August 30.

This nest was first noticed during mid

summer by NPS rangers which suggests that it was constructed during
that same spring.

This may account in part why these young were the

latest to fledge.
All fledging during 1978 occurred within the first two weeks of
August and thus closely agrees with the 1979 data.

Park records from

1948 reported that young first left a nest along the west shore of
Jackson Lake on August 15 and thus further supports the above dates.

Nest Site Description and Selection
Bald Eagle
Bald eagle nests ranged from 5 m to 1.5 km with 83% being within

/
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200 m of water.

Nest site parameters for the entire bald eagle popula

tion in this complex are presented in Table 7\

This species seems to

select a living tree which provides overhead canopy.

All but one of

the broken topped nest trees possessed large branches which extended
above the nest.

Most of the nest trees had a spreading morphology and

all were either as large or larger than trees in the immediate
vicinity.
From this study, Swenson’s 1975 study and NFS records, 15 terri
tories either contained more than one nest or suffered a nest tree blow
down followed by construction of a new nest.

In 93% of these terri

tories the alternate or new nest within a given territory were in the
same tree species.

This probably reflects species availability and

not necessarily species preference.
A relationship seems to exist between open water and nest site
selection.

However, the major lakes in this complex do not become

ice-free until mid-May and early June while nest initiation occurs
from mid-March to early April.

Thus, eighty^seven percent of the nest

ing territories were located either on major rivers, on lakes within
5 km of their inlets or outlets, or along streams or lakes in thermal
areas.

All of these general areas are characterized by open water

when nesting activities are initiated.

Gerrard et al. (1975) in

Saskatchewan reported that nests within 2 miles of spawning streams
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Table 7.' Nest site characteristics of bald eagles nesting within
the Grand Teton-Yellowstone National Parks complex.

No. or mean and
(range or %.)

Statistic

Mean
Mean
Mean
Mean

nest height (m)
tree height Cm)
dbh (cm)
tree density at nest
site (trees/ha)
Nests in living trees
Nests in broken topped trees
Nest tree species
Pinus engelmannii or purgens.
Pseudoisuga menziesii
Populus angustifoli'd
Pinus oontovta
Pinus flexilis
Pinus aWioautis

22.2
27.1
73.9
170
38
3

(9.4-38.4)
(9.4-41.0)
(35.3-142.8)
(58-770)
, (88.4%)
(7.0%)

—

—

10
7 '.
3
19
I
3

—

(23.3%)
(16.3%)
(7.0%)
(44.2%)
(2.3%)
(7.0%)

n *

42
41
43
18
43
43
43
—
—
—
—
—

—

* Swenson's (1975) data incorporated into table.

with open water in spring had greater nest success than those farther
away.
The three units of the population can be characterized on the
basis of nest tree species (Table 8).

However, although not quanti

tatively assessed, this probably reflects.the availability of tree
species in each area which provide the proper structural requirements.
Bald eagles in the Snake unit nested primarily in spruce and narrowleaf
cottonwood, those in the Yellowstone unit in lodgepole pine and in the
Madison-Beaverhead unit, in Douglas fir.

Table 8 . Nest tree species utilized by the three population units.

Number (%)
Statistic

Snake unit

Yellowstone unit

MadisonBeaverhead unit

Ptcea engelmann-ii or pungens

6 (54.5%)

2 (14.3%)

0 (0)

Pseudoisuga menz-tesi-i

I ( 9.1%)

0 (0)

5 (83.3%)

Popuius augustifotia

3 (27.3%)

0 (0)

0 (0)

Pinus oontovta

0 (0)

9 (64.3%)

I (16.7%)

Pinus fiexiiis

I (9.1%)

0 (0)

0 (0)

Pinus albieaulis

0 (0)

3 (21.4%)

0 (0)

*Only one tree species from a given territory was counted unless alternate nests were of
a different species.
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Bald eagle nests in lodgepole pine seemed to be more vulnerable

■

to blow-down than those in spruce, Douglas fir and other species of
pine.

Four of the 5 nests in lodgepole pine which were active in 1979,

blew down between fledging and mid-September.

Conversely, active

nests in the other species of nest trees were all intact in midSeptember.

Based on a meager amount of data, nests in lodgepole were

somewhat smaller than those in other species, further suggesting a
higher blow-down rate and need for new nest construction rather than
adding to an existing nest.
There is also an obvious difference in elevation at the nest site
between the three units of the population.

Nest sites ranged from

1768 to 2121 m in the Snake unit, from 2365 to 2511 m in the Yellow
stone unit and 1951 to 2164 m in the Madison-Beaverhead unit.

The .

average nest site elevations within the Snake, Yellowstone and MadisonBeaverhead units are 1986 m , 2392 m and 2088 m, respectively.

Osprey
Osprey nests were found in overhanging trees directly above and
up to 240 m from water with 88% situated within 50 m of water.
site measurements are summarized in Table -9--.

Nest

From these data, ospreys

in Grand Teton National Park seem to be selecting dead, broken top
trees.

Swenson (1975) reported that 58,7% of the osprey nests within

Yellowstone National Park were in dead trees and that 87% of all nest

Table

9 .
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e

Nest site characteristics of ospreys nesting within Grand
Teton National-Park.

No. or mean and
(range or %)

Statistic

Mean nest height Cm)
Mean tree height (m)
Mean dbh (cm)
Mean tree density at nest
site (trees/ha)
Nests invliving trees
Nests in broken topped trees
Nests in recent b u m s
Nest tree species
P^nus oontovta
Pioea engelmannii
Pseudotsuga menziesii
■■ Abies lasiooarpa

trees possessed broken tops.

n

21,5 (11.6-35.0)
21,6 (11.6-35.0)
66.5 (33.3-131.8)

26
26
27

120
7
25
8

14
27
27
27
26

(22-580)
(25.9%)
(92.6%)
(29.6%)
—

6
14
4
2

—

(23.1%)
(53.8%)
(15.4%)
( 7.7%)

— —

.

---—

——

The Hebgen Lake osprey population is

characterized by an even lower percentage of nests in dead trees
(30%, Appendix Table 17) and all nest trees having broken tops.
Osprey nests are prone to wind destruction due to their precari
ous location on the nest tree.

The east shore of Jackson Lake is

buffeted by high winds relative to the leward west shore.

Likewise,

80% of the osprey nests were situated on the west and southwest shore
(Figure 2),

Two of the 3 nests located on the east shore or on islands

near the east shore were in protected areas. Based on historic
records there has never been more than 3 nests along or near the east
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shore of Jackson Lake,

Ospreys on Yellowstone Lake also nest prl^

marily along the leeward south and west shores (Swenson 1975),
In 1972 Grand Teton.National Park was zoned into areas where
naturally caused fires would be allowed to run their course (Barmore,
Tavlor and Hayden, 1976).

As a result, a naturally caused fire in

1974 burned an extensive area along the west side of Jackson Lake.
There has been no appreciable change in the number of breeding pairs
observed after the fire along this section of lake shore.

However, a

temporary decrease in the number of nests occurred from late September,
1974 through 1975 (NPS records), and is attributed to some nests having
been destroyed by the fire.

Several nests were in living trees before

1974 (Bob Wood, NPS records) while all were in dead trees after the
fire.

This information suggests that the fire did not increase the

number of available nest sites and more importantly did not affect nest
ing distribution.

Swenson (1975) arrived at a similar conclusion

concerning the relationship of fire to osprey nesting distribution
on Yellowstone Lake.

Food Habits
Bald Eagle
The minimum number of individuals recognized from prey remnants
and from 98 pellets are summarized in Table 10.

Pellets contained

nearly 49% more birds and 35% more mammals than did remnants.
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Table 16.

Summary of the minimum number of individuals recognized
from bald eaglei prey remnants and pellets.

Minimum no.
'of V
individuals.

Class
Birds
Fish
Mammals

35
94
15

Total

. 144

Minimum no.
of
% frequency
in remnants . individuals
68
49
23

24.3
65.3
10.4
100%

% frequency
, in .pellets
48.6
35.0
16.4

140

100%

Conversely 48% more fish were represented in remnants than in pellets.
This information reflects the fact that feathers and hair form a more
cohesive and easily recognizable pellet than do scales which lack a
cohesive matrix (Imler and Kalmbach, 1955).

Pellets, in all cases,

which, contained fish remains had.either a feather, hair and/or grass
matrix.
Retfalvi (1970) felt that fish were overestimated in the diet of
bald eagles nesting on San Juan Island, Washington, since the eagles
would return to the nest with the whole fish.

In contrast, Imler and

Kalmbach (1955) suggested that fish were underestimated since pellets
are seldom formed by eagles feeding solely on fish.

Overestimation

of fish, in this,study was -minimized by using the minimum number of
recognizable individuals method.

Underestimation of rough fish,

(riastostomids) having robuslt hones, was minimized by thorough.
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collection of both, remnants and pellets.

Salmonids, however, were

probably underestimated to a certain degree since their fragile
bones are more digestible and harder to find.

Retfalvi (1970) also

states that eagles tend to tear up larger prey and take only parts to
the nest.

This could be one reason why birds and mammals were

represented by a low percent frequency in remnants as compared to
pellets where feathers and hair would be easy to find enmasse.
Young (1979) concluded that remnant and pellet analysis from 2
coastal nesting pairs of bald eagles in Maine, was not indicative of
their summer diet as determined by direct observations (Appendix
Table 18).

Todd (1979) felt that prey remnant and pellet collections

from this same area represented an index to the year-round diet since
many of the nests and collection, sites were used in winter by eagles.
In contrast, there have been no reports or sightings of bald eagles
using nest sites during winter in the Grand Teton-Yellowstone Complex,
probably due to winter severity.

Most nests had over a foot of snow,

accumulation during an aerial survey conducted in late February, 1979.
For these reasons, remnants and pellets collected from nests in this
complex are believed to be representative of spring, summer and early
fall diets.
The percent' frequency of individual prey items, by class, of the
three population units of bald eagles in this complex are presented in
Table 11.

These data show a 30 to 40% greater utilization of fish by

Table 11.

The percent frequency of individual prey items, by class, of the three
bald eagle population units within the Grand Teton-Yellowstone National
Parks complex.
Yellowstone
Unit
1972-1974

Pellets

Combined

Remnants

Pellets

Combined

Remnants

Pellets

Combined

Remnants

Remnants

g

MadisonBeaverhead
Unit

Yellowstone
Unit

Snake
Unit

Birds

14.1

47.0

25.6

64.3

47.2

49.2

38.7

50.0

42.1

57.1

Fish

74.8 .36.3

60.1

35.7

35.8

36.1

• 48.4

33.3

42.1

25.0

Mammals

11.1

16.7

14.3

0.0

17.0

14.7

12.9

16.7

15.8

17.9

Total

100

100

100

100

100

100

100

100

100

100

BsS

-H
-W
-H
W

S I
5

and pellets
combined

I

■

Sn
H
CO
W
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the Snake population unit than by the Yellowstone and MadisonBeaverhead units.

The utilization of birds by the latter two popula

tion units was 48% and 39% greater than the Snake unit.

The percent

difference in utilization of mammals varies less than 10% between
any of the population units.
Swenson (1975) reported that birds constituted 57.1% of the
prey items collected from the Yellowstone population unit (Table 11),
and ranked second only to that reported by Murie (1940) (Appendix
Table 18).

Although most of these items were from remnants (Swenson,

pers. comm., 1980) this figure compares favorably with either the
remnant or combined figures obtained for this population unit during
this study, thus further identifying .the significance of birds as
prey in this population unit.
There is also evidence that the Yellowstone unit undergoes a
marked shift in prey utilization from early to late summer.

It was

apparent from visual analysis during banding in late June and early
July that nearly 100% of items observed were cutthroat trout remains.
This corresponds well with the peak in cutthroat trout spawning
activity on Yellowstone Lake.

However, when food items from the same

nests were collected in late September, a high percentage of waterfowl
were identified.. Many of the wings found by Swenson (1975) and in
this study had sheathed, partly developed feathers.

The southern

half of Yellowstone Lake (where all of these were located) constitutes

5Q

a significant molting area for numerous species of waterfowl.

From the

information obtained, bald eagles in this population unit seemingly
undergo a shift in diet from cutthroat trout in June and July to molt
ing waterfowl later in the summer.
Eighty percent of ten nests from which food items were collected
in the Snake population unit, were located on rivers and only 20% on
lakes.

In contrast, 100% of four nests in the Yellowstone and 75% of

four nests in the Madison-Beaverhead units, were located on lakes.
The above information and that illustrated in Figure 3 suggests
that bald eagles nesting on rivers utilize a higher percentage of fish
than those nesting on lakes, while bald eagles nesting on lakes tend to
utilize a much higher percentage of birds.

This could reflect a dif

ference in prey abundance and availability since a higher percentage
of waterfowl are often found on lakes, which provide more security,
isolation and abundant food than rivers (Bergman 1973).
Cutthroat trout and suckers are most available from lakes and
rivers during spring spawning.

Due to differences in life history

between trout and suckers, the latter would be more vulnerable to
eagles in shallow water.

As the summer progresses and water levels

drop, suckers, in rivers, would become more vulnerable to predation by
eagles, due to differences in lake and river morphometry,
A marked difference in food habits between different habitats has
been noted by several authors.

Grubb and Hensel (1978) found that
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inland nesting bald eagles on Kodiak Island, Alaska, had a much higher
frequency of fish (85%) and lower frequency of birds (10%) in their
diet than did coastal nesting eagles (25% and 62% respectively).

Todd

(1979) noted a similar difference in Maine between coastal (marine and
and estuarine) nesting eagles (81 to 82% birds and 7 to 14% fish) and
those nesting on inland rivers and lakes (16 to 27% birds and 52 to
78% fish).
A total of 232 individual specimens were identified by combining
remnants and pellets from all three population units (Table 12).

Over

one-half of those items identified to class were fish, which were
represented by catostomids, salmonids and cyprinids.

Birds were next

in frequency of occurrence comprising over one-third of the prey items
identified to class.

Ninety-eight percent of those birds identified

were waterfowl or water associated birds.

The mallard, coot, and eared

grebe, all of which undergo a complete simultaneous wing molt resulting
in a flightless period, were most abundant.
represented prey item identified to class.

Mammals were the least
Within this class, ground

squirrels occurred most frequently, followed by wild ungulates and
muskrats.

One kit beaver was also Identified.

Wright (1953) made

reference to a beaver utilized in the form of carrion by an eagle
nesting in New- Brunswick.
The preponderance of fish in the diet of bald eagles nesting in
this complex seems to be typical of most populations studied (Appendix
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Table 12.

Summary of individual prey items by species utilized by bald
eagles within the Grand Teton-Yellowstone National Parkscomplex.

^
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i
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Taxon
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Birds
Podicipedidae
Eared Grebe (Podioeps easpieus) '
Anatidae
Mallard (Anas platyrhynchos)
Barrow's Goldeneye (BuoephaZa 'LsVand1Loa)
Pintail (Anas acuta)
Wigeon (Anas amevioana)
Lesser scaup (Aythya affinis)
Blue-winged teal (Anas dtsoovs)
Green-winged teal (Anas oreooa)
Rallidae
American coot (FuZ1Loa amevioana)
Picidae
Flicker (CoZaptes auvatus)
Unidentified
Total birds

615
3
I
2
I
3
4
13
I
31
. 80

7.5
7.5
36.3
18.8
3.8
1.2
2.5
1.2
3.8
5.0
16.2
16.2
1.2
1.2
38.8

2.6
2.6
12.5
6.5
1.3
.4
.9
.4
1.3
1.7
5.6
5.6
.4
' .4
13.4

100

34.5

.55.1
55.1
14.4
14.4
29.6
7.6
4.2
17.8
.9

28.0
28.0
7.3
7.3
15.1
3.9
2.2
9.1
.4

100

50.9

Fish
Catostomidae
Utah sucker (Catostomus avdens)
Cyprinidae
Utah chub (GiZa atvavia)
Salmonidae
Trout (SaZmo oZavki)
Mountain whitefish (Pvosopium wiZZiamsoni)
Unidentified Salmonidae
Unidentified
Total fish

65
17
9
5
21

JL
118
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I
I

I

■

% frequency
of total

i

Taxon

% frequency
within class

(Continued)

Individuals

Table 12.

Mammals
Sciuridae
Uinta Ground Squirrel (Spermophtlus armatus)
Unidentified ground squirrel {Spermoph-itus ?)
Castoridae
Beaver {Castor canadensis)
Cricetidae
Muskrat {Ondatra zilpethica)
Cervidae
Elk {Cervus canadensis)
Mule deer {Odocoileus hemionus)
Moose {Aloes alces)
Unidentified Cervidae
Unidentified
Total mammals
Grand total

4
2
I
I
_6

35.3
17.7
17.7
2.9
2.9
20.6
20.6
23.5
11.8
5.9
2.9
2.9
17.6

34

100:

6
6
I
7

232

5.2
2.6
2.6
.4
.4
3.0
3.0
3.4
1.7
.9
.4
.4
2.6
14.6
100

Table IS) and could indicate a general preference for fish (Wright,
1953).

However, studies by Murie (1940) on the Aleutian Islands and

Retfalvi (1970) on San Juan Island indicate that birds and mammals
are the primary food sources available to nesting bald eagles in these
areas, respectively, and show up in their dietary composition as such.
Th conjunction with these results, comparative data collected by
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Swenson (1975) and myself from the Yellowstone population unit exem-'
plify this trend of preying on what appears to be the most available
and vulnerable species in the area.
Cervids, remains represented primarily by hair collected from
within and under nests, were probably obtained as carrion.

This food

source could play a major role in their diet since it is most readily
available in March and April when rivers and lakes are still relatively
iced over and nest initiation is underway.

Keith Aune (pers. comm.

1980) reported 6 Instances, 3 during 1979 and 3 during 1980, in which
bald eagles were either feeding on or perched directly above.elk
carcasses.
March.

These observations ranged from late February to late

However, due to the lack of quantitative information, its

significance is still unknown.

Food Habits
Osprey
A total of 530 fish hones were collected from osprey nest sites
in Grand Teton National Park, 476 of which were identified to family.
Catostomids, cyprinids and salmonids comprised 73.7, 17.0 and 10.3%,
respectively, of all bones identified. . This high percentage of suckers
in the diet was also evident in the fish diet of bald eagles from this
same.area (Tables 10 and 11).

56

Diets of ospreys nesting on rivers are compared to those nesting
along lakes in Table.13.

No significant difference was found in.prey

composition between the two locations

Table 13.

2
=5.192, d.f.=2, p>.05).

A comparison of the diets of lake versus river nesting
ospreys within Grand Teton National Park.

River nests
Number of
identified
bones

Family

Catostomidae
Cyprimidae
Salmonidae

276
,56
35

Total

367

Lake •nests

Percent
frequency

Number of
identified
bones

Percent
frequency

75.2
15.3
9.5

• 70
25
14

64.2
22.9
12.8

100%

109

100%

One osprey nest was located adjacent to a major cutthroat spawning
stream.

This nest was near Blacktail Spring Greek,.just above its

confluence with the Snake River.

The prey composition of this pair

was 51% catostomids and 49% Salmonids (cutthroat trout).

By contrast,

the combined diets of all other river nesting osprey, was 4.3% salmonids.

This high use of salmonids by the Blacktail Spring Creek osprey

could be explained on the basis of availability of this prey species
during spawning.

Ospreys nesting on Yellowstone Lake, selected immature
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cutthroat trout with no evidence found of ospreys preying on trout
spawning in streams or lakes (Swenson, 1975).
\
The average length of fish captured, was 28.8 cm, with, a range
from 14 to 42 cm.

Fifty-four percent of fish caught were between

25 and 35 cm, with equal percentages occurring above and below this
median.

These lengths compare favorably with those reported by Swenson

(1975) from Yellowstone Lake and the Yellowstone River.
Differences in dietary composition of prey utilized by ospreys
nesting in different areas of this complex are illustrated in Figure
4.

The major fish in the diet of ospreys in each of the areas was as

follows: catostomids, primarily Utah suckers, in Grand Teton National
Park; salmonids, mostly cutthroat trout along the southern half of
Yellowstone Lake (Swenson, 1975); and cyprinids, primarily Utah chubs
on Hebgen Lake.

Salmonids (Szaro, 1978), clupeids (Nesbitt, 1974),

centrarchfds (Dunstan, 1974) and castostomids (MacCarter, 1972) have
Been reported as principal prey species for ospreys nesting in other
regions of the United States.

These differences in dietary composi

tion undoubtedly reflect differences in prey abundance and avail
ability.
Precise data concerning fish populations from these three areas
are not available although some qualitative observations have been
made.

A healthy trout population in Jackson Lake and the Snake River

is implied by the classification of these two areas as premium trout
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waters by the Wyoming Game and Fish Department.

However, there has

been little evaluation of the non-game fish populations present.
Hayden (1969) states that large numbers of Utah suckers, Utah chubs
and redside shiners are easily observed.

Personnel from the Wyoming

Game and Fish Department (1967) reported that Utah suckers and Utah
chubs were taken in seines in shallow waters of Jackson Lake.

Utah

suckers and Utah chubs are also prominent in the Oxbow Bend area of
the Snake River.

Whitefish in Jackson Lake are found in the deeper

cobler water below the thermodine during summer (Hayden, 1969) and
since they spawn in the fall, are probably unavailable to nesting
osprey.
The majority of the suckers (Iongnose) in Yellowstone Lake are
found in the northern portion and extreme southeastern corner near
the Yellowstone River inlet.

However, cutthroat trout are more evenly

distributed (Jones and Varley, 1977).

The majority of the bones

Swenson (1975) collected were from osprey nests located in the south
ern half of the lake away from the inlet.

Brown (1971) reports that

Utah chubs in Hebgen Lake reached greatest abundance in 1948 and have
remained fairly numerous since that time.
The above information suggests that ospreys nesting on Yellowstone
and Hebgen Lakes are preying on the species of fish most abundant and/
or available to them.

Hakkinen (1978) noted that nyprinids dominated

the total catch in fish nets from central and southwestern Finland
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and also comprised the largest portion of the d^et of ospreys nesting
in this area.

However, further discussion as to why ospreys nesting in

Grand Teton appear to be selecting suckers over other species of
abundance is required.

The. explanation might lie in differences in

ability of the prey to detect and avoid a capture attempt.

On the

basis of results from 13 studies, Swenson (1979) felt that prey
species foraging behavior was important in determining osprey dive
success, and suggests that osprey may select benthic fishes over other
fishes when equally available, because they are comparatively easier
to capture.

Cutthroat trout are insectivorous-piscivorous surface

feeding fish and as such, would tend to be quick and very -wary.of
attacks from above.

Utah chubs when 6 to 7 inches in length become

omnivorous utilizing aquatic plants, insects and crustaceans (Brown,
1971).

Due to its diet, this fish species would tend to be less

predaceous, less quick, less of a surface feeder and thus less wary
than trout of attacks from above.

In contrast, Utah suckers are

a

benthic feeding fish and most of their activity would be directed
towards the bottom.

These fish would tend to be slow and least wary

of all to an attack from above.

The above comparison indicates that

suckers, due to their benthic orientation, would be the easiest of the
3 prey species to capture, provided water depths were not too great,
and thus would account for their higher occurrence in the diet of
ospreys nesting in Grand Teton National Park.
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It appears that ospreys nesting along Jackson Lake and the Snake
River are in general foraging in the shallow areas.

This is further

supported by the high percentage of suckers, which would primarily be
available to ospreys in shallow water, characterizing the diet of this
osprey population.

In contrast, Swenson (1978) reported that ospreys

nesting along Yellowstone Lake were foraging in the deeper water with
cutthroat trout comprising the greatest percentage of the prey
species.

Pesticides
Bald Eagle
The only data on pesticides available from this area are the
analytical reports on 2 of 3 eaglets killed when the Schwabacher nest
blew down on June 16, 1974.

Bob Wood sent the carcasses to the

Patuxent Wildlife Research Center where autopsies and chemical
analyses were conducted.

The ppm wet weight, of chlorinated hydro

carbons in the brain were non-existent in one and 0.05 in the other
(Bob Wood, NPS records).

This is considerably lower than that

reported from other studies in which bald eagle carcasses were
analyzed (Reichel et al., 1969, Reichel et al.,. 1969).

Sticket et al.

(1966) stated that one bald eagle probably died as a result of having
a dieIdrin concentration of 8 ppm in the brain.
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Numerous eggshell fragments were collected from bald eagle
nests.

However, thickness analyses were not conducted since eggshell

thickness varies within the shell and it was not possible to accurately
determine from which part of an entire eggshell, a fragment originated.

Osprey
During this study osprey eggs were not collected, since no eggs
were observed in the post incubation period.

In addition, there are

no data available concerning pesticide levels or eggshell thicknesses
of osprey eggs from Grand Teton National Park.
Swenson (1975) felt that the general osprey decline in Yellowstone
National Park was primarily due to nest failure brought about by human
disturbance.

The general reproductive decline may have been intensi

fied by a reduced reproductive potential caused by pesticide residues.
His conclusions were based on 4 eggshell contents which were analyzed
for pesticides and 5 eggshells having a thickness index of 2.19.

Weather and Bald Eagle Productivity
Sprunt et al. (1973) reported that a common factor may affect
bald eagle productivity in widely separated areas.

He also noted that

Postupalsky (1967) commented on a relationship between reproductive
performance and severity of winter weather proceeding the breeding ■
season during a given year.

Eight years of data from Yellowstone

63

National Park

constitute the largest continuous records on bald

eagle reproduction from this area.

Thus the following discussion

deals primarily with weather and its effects on bald eagle productivity
within Yellowstone Park.
In order to determine the effects of weather severity on bald
eagle productivity the following biological hypothesis was formulated;
low temperatures and high precipitation during the months of March,
April and May has a detrimental effect on. bald eagle productivity
within Yellowstone National Park.

March, April and May were.chosen

as the critical months since it is during this period that nest
initiation and incubation is underway and when most nest failures
occur.
Weather records obtained from the Moran weather station were
summarized in order to calculate a weather index which could be
correlated with bald eagle productivity within the park.

The Moran

weather station was chosen because of its long term and consistent
records and proximity to eagle nests within Yellowstone Park.
The method used to calculate the index was Picton1S (1979)
modification of Lamb’s (1963) weather severity indices.

In this

procedure the sign of the monthly deviations (plus or minus) from
temperature and precipitation means were summarized from the weather
station records. .When the monthly deviation exceeded the standard
deviation of the weather records an additional sign was recorded to
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account for this extreme variation.

The temperature and precipita

tion signs were summarized for each month and the monthly totals
summarized to test the biological hypothesis.
Productivity and weather (temperature and precipitation) were
correlated, p=.0039, with 77% of the variation in productivity
explained by the correlation (Figure 5).

In this figure the sign of

the temperature was reversed from - to + thus suggesting that cold
wet springs inhibit bald eagle production in Yellowstone National
Park.

Human Disturbance
Bald Eagle
During the past 3 years, a pair of adult bald eagles in Grand
Teton National Park has occupied the RKO nest site, but has been
unsuccessful in reproductive attempts.

The Potholes area, which is

open to snowmobiling, has its northern extension bordering this nest
ing territory.

At the time of nest initiation, there is still ample

snow for snowmobiling on the plateau adjacent to the territory.

This

activity at or above the level of the nest, could be inhibiting nest
initiation or disrupting incubation during the early stages.

Osprey
Only qualitative data were gathered in assessing the response of
osprey nesting along Jackson Lake to boating pressure.

In cooperation
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Y= . 2 8 7 - . 0 6 ( X )

Cl i mat e I adex
Figure 5.

Plot of bald eagle productivity from 1972 to 1979 within
Yellowstone National Park versus the Climatic Index.
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with the Grand Teton National Park lake patrol, nests were approached
in parallel and perpendicular fashion using a 20’ Bertram boat, 15'
Boston Whaler boat and 18' Grumman canoe.

In all cases ospreys

exhibited either the alarm or flight response when the approach was
directly towards the nest and within 100 m.

However, when the approach

was- made in a manner parallel to the shoreline, with no move directly
towards the nest, the boat, regardless of size, could come within 100
m without evoking either an alarm or flight response.
Forty different instances of osprey response to human presence
were observed along the Snake River.

Dividing these data-into the

4 categories described in the methods 52.5% had no visible reaction,
10% showed an alert reaction, 15% an alarm reaction, and in the remain
ing 22.5% of the observations, the bird left the nest..
All instances in which, either no reaction or only an alert
response was observed involved either concessioned or private float
trips floating by or under the nest without lingering.

These responses

were seemingly without regard to human activity within the raft, boat,
or canoe.

In those cases which involved either an alarm or flight

response, people were engaged in either fishing or photography along
the bank or sandbar adjacent to the nest or directly approaching the
nest.
The disturbance rendered at nest sites in the alarm or flight
category was caused in all cases by private recreationists.

In the
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most extreme instance, I of 2 young from the Blacktail Ponds osprey
nest was induced to fledge by a photographer who approached the nest
from the highway.
Embryos can only withstand a few degrees rise in temperature dur
ing incubation (Drent, 1972) and endothermal temperature regulation
for altricial young does not develop until several days following
hatching (Welty, 1975) .

Young would then be most susceptible to death

by overheating and/or dessication just after hatching.

Thus, disturb

ance causing incubating or brooding birds to stand or leave the nest
during the hottest period of the day would be the most detrimental.
River use remains relatively high from approximately 8 a.m. to 4
p.m. (Figure 6).

When these data are examined by private versus con-

cessioned recreationists, a difference in the peak use by each becomes
evident (Figure 6).

The private sector had the greatest number of

launches between 10 a.m. and 3 p.m. with the peak between 11 a.m. and
12 noon.

In contrast, commercial outfits had peak launching periods

from 7 a.m. to 10 a.m. and from I p.m. to 3 p.m. with the fewest
number of launches between 11 a.m. and I p.m.

These data indicate

that the .private sector, which appears primarily responsible for most
detrimental disturbances is on the river in greatest numbers during
the hottest period of the day.
The most complete data available concerning the number of launches
per day are from May through September 1976 (Figure 7).

Swenson (1975)
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believed that the sudden appearance of humans near osprey nests during
incubation following a period when human use of the area was slight or
non-existent was the primary factor limiting productivity of the
Yellowstone Lake osprey population.

The number of launches at the

Pacific Creek launching area along the Snake River increases 10 fold
from mid to late incubation (Figure 7).

This large increase in the

number of floaters during the later stages of incubation may be a
reason why only half of the osprey nests active along this section of
the river were successful during both years of this study.

However,

no evidence of unhatched eggs or dead newly hatched chicks was found.
The total number of float trips alone could be interfering with
osprey fishing attempts and thus indirectly with productivity.

There

were 161,026 float trips taken during 1976 and 1977, 89% of which
were commercial (Pete Hayden, NPS records).

If the number of float

trips are interferring with osprey fishing attempts, the above data
suggest that commerical outfits, which constitute the majority of
float trips, would in turn constitute the majority of the disturbance.

CONCLUSIONS
Present Population Status
Bald Eagle
Bald eagles nesting within this complex appear to represent an
isolated breeding population since no significant breeding numbers
are known to the north, south, or east for several hundred miles.
This population may extend along the Snake River into Idaho.

Howard

and Van Daele (in press) reported on 19 active bald eagle nests in
Idaho, 12 of these were located in the eastern section bordering
Grand Teton and Yellowstone National Parks,

Bald eagles in the parks

complex had a nest success of 57.1% and were reproducing at a rate of
0.92 young per occupied territory over the past two years, which is
above the suggested 50% nest success and 0.7 young per occupied terri
tory required to maintain population stability (Sprunt et al. 1973)
(Table I).

There appears to have been 4 and possibly^ 5 nesting terri

tories initiated since 1973,

Thus the population appears to be main

taining itself and probably increasing in total numbers of breeders.
Swenson (1975) reported that though a significant reproductive
decline had occurred in bald eagles nesting within Yellowstone National
Park since the early 1960’s, a population decline was not evident.
During the period, 1975 to 1977, productivity continued to be quite
low, but again no appreciable decrease in numbers was observed
(Swenson 1977).

During 1978 and 1979 productivity increased hut with
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no real change In population numbers.

For this reason, it is believed

that breeding bald eagles within Yellowstone National Park may be
occupying the suitable habitat.

Swenson felt that stability could be

accounted for by increased subadult survival.

Osprey
Data presented in the results show that this population underwent
a dramatic increase in productivity from very low levels in 1978 to
high levels in 1979.

Although the number of active nests in 1978

exceeded that for 1979, the percent success for 1978 was only half
that for 1979.

Also, the average brood size for 1979 was nearly

double the 1978 value (Table A).

Although this increase is unex

plained, Spitzer (1980) reported a similar increase of 0.89 young
per active nest in 1975 to 1.35 young per active nest in 1976 with
productivity remaining quite high after this time.
Swenson (1979) reported that the entire Yellowstone Park osprey
population was not reproducing adequately to maintain iteself from
1972 to 1977 (0.73 young per occupied nest and 0.81 young per active
nest).

His values are very similar to those reported during this

study (Table 4)..

The average annual osprey productivity calculated -

for 1978 and 1979 falls, between the suggested minimum reported by
Spitzer (0.79 young per active nest, 1980) and Henny and Wight (0.95
young per breeding age female, 1969) to maintain a population.

If
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the above minimal stability figures are relevant to ospreys nesting
within Grand Teton National Park, then this population is at best
reproducing at the minimal rates required to maintain stability.

Population Units
Data presented in the results suggest that there are three dis
tinguishable bald eagle population units; the Snake, Yellowstone and
Madison-Beaverhead.

These proposed units can be differentiated on

the basis of productivity, nesting chronology, nest site character
istics, and food habits.
The Snake and Madison-Beaverhead units were both producing above
the minimum estimated by Sprunt et al. (1973) to maintain population
stability, while the Yellowstone unit was not.

The Snake and Madison-

Beaverhead population units were nearly a month ahead of the Yellow
stone unit in nesting chronology.

The nest trees used by birds in the

Snake and Madison-Beaverhead units were primarily spruce, cottonwood
or Douglas fir, which are sturdy trees compared to the -rather limber
lodgepole pine,, which constituted the major nest tree species used by
Yellowstone eagles.

Indications are that nests in lodgepole pine are

more susceptible to wind destruction than those nests in the more
stout species of trees.

Also, due to the inherent characteristics of

the area, eagles within the Yellowstone population unit are nesting at
elevations from 300 to 400 meters higher than those in the other units
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The only measured factor the Yellowstone population unit has in common
with either of the other two units is food habits.

Both the Yellow

stone and Madison-Beaverhead units utilize a similar proportion of
waterfowl and fish.
Swenson (1975) suggested that if pesticide contamination were the
cause of the very low productivity during his study, it would most
likely be due to the high percentage of waterfowl present in their
diet.

However, the Madfson-Beaverhead population unit, utilizing a

similarly high proportion of waterfowl, has been characterized over
the past two years as having a productivity twice that of the Snake
unit.

For this reason, pesticide contamination at least from water-

fowl, may not be a valid explanation for poor reproduction by the
Yellowstone eagles.
In general, the nesting habitat for bald eagles within the
Yellowstone unit seems to be characterized by a much harsher environ
ment than the other units as evidenced by a month difference in
chronology.

Since ice-out can occur as late as mid-June, this

species may be limited by regional climatic fluctuations.

Of the

potential factors investigated, weather seems to be the most important
in influencing bald eagle production within this unit.

Thiis notice

able fluctuations in annual production should be expected.
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Management Recommendations
Monitoring Reproductive Performance
The status (active, occupied, number of eggs, number of young,
etc.) of many of the bald eagle and osprey nests within Grand Teton
National Park cannot be determined with absolute confidence by ground
observations alone, and therefore would be most efficiently and
accurately conducted from the air.

As recommended by Swenson (1975)

for Yellowstone National Park, four aerial surveys are also the mini
mum required to monitor bald eagle and osprey productivity within
Grand Teton National Park.

However, due to differences in chronology

between the two parks, a modified schedule is recommended.

The

initial bald eagle survey, to determine territory occupancy, should
be conducted during the first week, in April while the second survey,
to determine nept success and the number of young, should be conducted
during the last week in June or first week in July.

The initial

osprey survey should be conducted during the last two weeks in May
while the second should be conducted during the last week in July.
.AU nests should be rechecked during the second survey for each
species to insure correct initial classification.

The approximate

flight time to conduct each bald eagle survey would be I hour and each
osprey survey, 2 hours.
These data are necessary to determine annual reproductive per
formance and long term population trends.

Also, the results of the

76
following recommendations could be monitored on a year-to-year
basis and their actual efficiency determined.

Human Disturbance
River Nests
a.

A major potential conflict between people and osprey nesting

along the Snake River involves that segment of river users..which
linger at or near active nest sites.

For this reason, it is proposed

that a section of the Snake River, along which 4 active osprey nests
are located, be closed to bank activities.

Since concessioned float

trips are already strictly regulated as to where they are permitted
to stop, this bank closure would primarily affect the private sector,
floaters and bank fishermen.
illustrated in Figure 8.

The limits of the proposed closure are

It could be closed from approximately 200

m above the most northerly nest to approximately 200 m below the
furthest nest south.

Signs could be placed so as to be conspicuous

to anyone entering or leaving the area from either land or river.

The

closure could also be illustrated and described on river use maps
distributed to the public.

This recommendation could be justified

since half of the 4 active osprey nests located within this proposed
closure failed during both years of this study.

This would also be a

relatively easily enforced regulation since this is an easily defined
section of the river.

This recommendation, if implemented, should be
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Figure 8.

Map illustrating the approximate limits of the proposed
bank use closure along the Snake River.
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monitored for a period to determine its value.
b.

The Blacktail.Ponds osprey nest is subject to pressures from

a source different from the other river nests.

In all instances the

disturbance at this nest site was caused by individuals approaching
the nest from the highway or scenic overlook.

Two cases, in particu

lar, involved photographers directly approaching the nest, resulting
in the adults leaving the nestlings unshaded during early afternoon.
Since this nest can be seen from the Blacktail Ponds scenic overlook
it presents an opportunity for park visitors to view an osprey nest
without disturbance to the pair.

The ecology of this pair could be

incorporated into interpretive programs conducted from Moose.

The

area should be closed during June and July to individuals directly
approaching the nest.

Since this'area is already closed to fishing

prior to August I the existing regulation could be modified to
include unnecessary foot traffic

for the same period.

If it is

felt the area needs to be signed for enforcement reasons, then 4
signs may effectively limit foot traffic; one along Blacktail Spring
Creek, one along the north bank of Ditch Creek, one on the hillside
southeast of the nest site and one to the west on the bank of the
Snake River.
Lake Nests
a.

Swenson (.1975) recommended closing campsites along Yellow

stone Lake within I km of active bald eagle and osprey nests.

He
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based this recommendation primarily on data gathered on osprey.

Dur

ing the period of this study there were no active osprey nests within
I km of any backcountry campsite on Jackson Lake.

However, during

1978, an active bald eagle nest within 200 m of the Berry Creek camp
site was unsuccessful.
During the following years, if there are any active nests within
I km of a campsite, the campsite should be closed.

It should remain

closed until either the nest fails, or,- if successful, until the young
are in an advanced stage of development just prior to fledging, midJuly for bald eagles and early August for osprey.
b.

A trail along the east and north shores of Leigh Lake passes

directly beneath an osprey nest, constructed in 1979, which produced
3 young during that year.

If this nest is active in future years, a\

section of the trail along the north shore within I km of the nest
should be closed until the nest fails or until young have fledged.
Although climbers use this portion of the trail to approach certain
climbing routes, a trail presently closed along the south and west
shore is shorter and would allow climbers to approach many of the
same routes without passing the osprey nest (pers, comm. George
Montopoli, 1979),
Snowmobiling
As described in the results, the Potholes area, which is
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presently open to s n o w o M l i n g , has its northern extension bordering
the RKO bald eagle nesting territory.

If this area is not closed to

snowmobiling, then a buffer zone should be established which would
extend away from the. edge of the terrace overlooking the territory, I
km or any reasonable distance deemed necessary to minimize any possible
disturbance by snowmobiles.
Banding
Support for the bald eagle banding program under authority of the
permits possessed by Alan R. Harmata should continue.

This program

also would aid in determining bald eagle productivity within Grand
Teton National. Park.

Band returns or resightings could produce data

on longevity, juvenile mortality, natality, and recruitment.

In

addition, band returns would help determine migration routes, winter
ing areas, and long term population trends.

APPENDIX

Table 14. Summary of bald eagle reproduction reported from the Grand Teton-Yellowstone
National Parks complex by past researchers.

Researcher
Murphy

Area .

Year(s)
.1960, 61, 65

Successful nests

Young

YNP

13

16

12

22

Huser

1956-67

Schwab acher, GTNP

Houston

1967-68

GTNP

2

3

Baglien

1972-74

Cliff Lake

3

5

Swenson

1972-77

YNP

11

13

Wood

1969-77

GTNP

10

17
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Table 15. Summary of bald eagle reproduction within Grand Teton
National Park, 1978-79.

Statistic

1978

1979

1978-79

Territories observed .!

4

4

8

Occupied territories

4

4

8

Active territories

2

3

5

100

100

100

50

75

62.5

I

I

2

% successful nests (occ)

25

25

25

% successful nests (act)

50

33.3

40

% occupied
% active
Successful nests

Young fledged

I

I

2

Brood size

I

2*

' 1.5

Productivity (occ)

.25

.25

.25

Productivity (act)

,50

.33

.40

* I young died of unknown causes, counted in brood size determination
only.

Table 16. Summary of historic bald eagle reproduction within Grand Teton National
Park, 1956-77.

Year
Statistic

56 57 58 59 60 61 62 63 64 65 66 67. 68 69 70 71 72 73 74 75 76 77

Territories observed

1+ 1+ 1+ 1+ 1+ 1+ 1+ 1+ 1+ 2 .2+ 3

3

3

3

3

4

4

3+ 3+ 3+

Occupied territories

1+ 1+ 1+ 1 + 1 + 1+ 1+ 1+ 1+ 2

-

2+ 1+ -

3

2

3

3

3+ 2+ 3+

% occupied

- - - - - - - - - - -

- 100 -

-

-

75 75 -

Successful nests

1+ 1+ 1+ 1+ 1+ 1+ 1+ 1+ 1+ 2+ -

% nest success (pcc)

- - -

Young fledged

2

2

2

2

2

2

2

2

Brood size

-

-

-

-

-

-

-

-

Productivity Cocc)

-

3

2

3

-

-

1+ 1+ -

-

-

1+ 1+ 1+ 3

—

—

3+

2+ 1+ 1+ 6

-

—

4+

— 2.0 —

—

—

- - - - - - - - 6 7 - - 2

3

1+ 2- 1+ 3 + -

- 1.5 - 1.0 ^ - — 1*5 — •67

-

—

—

+ Other bald eagle nests were present but no report as to activity or outcome.
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■ Table 17»

Nest trees, description of ospreys nesting on Hebgen Lake,
Montana» . '

Statistic

Number and mean
and frange o r ;%)

n

Mean nest height (m)

19.7 (16.4-23.9)

10

Mean dbh (cm)

41.6 (31.5-60.6)

10

Nests in living trees
Nests in broken topped trees

7

(70%)

10

10

(100%)

10
10

Nest tree species
Afyies lasioearpa

8

(80%)

—

Pseudotsuga menziesii

I

(10%)

——

Pinus eontorta

I

(10%)

—

Table 18. Summary of food habit studies from other bald eagle populations.

Minimum no.

% Composition

Researcher

Location

Analyses

Individuals

Birds

Fish

Mamm,

Dunston & Harper
(1975)

North-central
Minnesota

Remnants
Pellets

302

7.9

90.1

1.3

Herrick (1924)

Ohio

Observation

101

14.9

85.1

0.0

Imler & Kalmbach
(1955)

Southeast
Alaska

Stomach
analysis

9.3

70.9

5.2

Imler & Kalmbach
(1955)

Maryland
Virginia

Remnants
Pellets

57

33.3

52.4

4.7

Murie (1940)

Aleutian Is
land/Alaska

Remnants
Pellets

399

'81.2

8.5

7.3

San Juan Is
land, Wash.

Observation

89

3.4

43.8

50.6

Yellowstone
Natl. Park

Remnants
Pellets

57

57.1

25.0

17.9

Tate & Postupalsky
(1965)

Michigan

Remnants
Pellets

32

12.0

63.0

25.0

Todd (1979)

Coastal Maine

178

80.9

13.5

5.6

95

72.6

18.0

9.4

138

9.0

■>90-0

1.8

Retfalvi
Swenson (1975)

Inland Maine
Wright (1953)

.

New Brunswick

Remnants
Pellets
Remnants
Pellets
Observation
Remants
Pellets

— *—

Table 18.

(Continued).

Minimum no.
Researcher.
Young (1979)

This study

.. Location . . ..
Maine

Analyses

..

% Composition

individuals. Birds

Fish

Mamm.

Observation

41

5.0

73.0

7.0

Remnants
Pellets

87

57.0

28.0

14.0

25.6

60.1

14.3

49.2

36.1

14.7

42.1

42.1

15.8

Snake Population unit

Remnants
Pellets

(
(

Yellowstone
Pop. unit

Remnants
Pellets

(
(

Madison-Beaverhead Population unit

Remnants
Pellets

(
(
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