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Abstract:
The ecology of the bald eagle (Haliaeetus leucocephalus) and osprey (Pandion haliaetus) in
Yellowstone National Park was studied during the summers of 1972, 1973 and 1974. From historical
records, it appeared as though the bald eagle population had remained stable while the osprey
population had declined in numbers and distribution. Bald eagles, apparently those which nest in the
park, winter along • major rivers, primarily on ungulate wintering areas. Eagle and osprey nest sites
were described and compared. Bald eagle territories seemed to be limited by open water at the time of
nest initiation. Both species nested later in the park than elsewhere at the same latitude. Ospreys nested
later on the lakes (after ice-out) than streams. Bald eagle nest success, 23.3 percent, and productivity
per occupied nest, 0.23 percent, were significantly less than in 1960-61. Osprey reproduction has also
declined, but nests on Yellowstone Lake had significantly lower nest success and productivity per
occupied nest, 28.3 percent and 0.45, respectively, than stream nests, 63.4 percent and 0.95,
respectively. This difference appeared to be related to human presence near nests. The corresponding
parameters for the entire osprey population were 41.1 percent and 0.64, respectively. In 1972 and 1973,
success of osprey nests on Yellowstone Lake was significantly higher for those over 1 km from a
backcountry campsite. Bald eagle reproduction was apparently not affected by human presence.

Late ice-out was believed to be the cause of delayed nesting and reduced success of ospreys nesting on
Yellowstone Lake in 1974. Pesticide residues were detected in osprey eggs from the park. The diet of
bald eagles consisted of 57.1 percent birds, 36 percent water-fowl, 25.0 percent fish and 17.9 percent
mammals; the diet of ospreys on Yellowstone Lake consisted of about 93 percent cutthroat trout of an
average size of 27.6 cm. Osprey foraging parameters from Yellowstone Lake were reported. They
seemed to forage over deep water in response to the distribution of the favored size of the major prey
species. A hypothesis of population regulation in the bald eagles, based on increased subadult survival
in response to reduced competition through lowered natality and adult territorial aggression, is
presented to explain the stable numbers despite reduced reproduction. Management recommendations
were presented. 
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ABSTRACT

The ecology of the bald eagle (Haliaeetus leuoooephalus) and 
osprey (Pandion haliaetus) in Yellowstone National Park was studied 
during the summers of 1972, 1973 and 1974. From historical records, 
it appeared as though the bald eagle population had remained stable 
while the osprey population had declined in numbers and distribution. 
Bald eagles, apparently those which nest in the park, winter along • 
major rivers, primarily on ungulate wintering areas. Eagle and osprey 
nest sites were described and compared. Bald eagle territories seemed 
to be limited by open water at the time of nest initiation. Both 
species nested later in the park than elsewhere at the same latitude. 
Ospreys nested later on the lakes (after ice-out) than streams. Bald 
eagle nest success, 23.3 percent, and productivity per occupied nest, 
0.23 percent, were significantly less than in 1960-61. Osprey repro
duction has also declined, but nests on Yellowstone Lake had signifi
cantly lower nest success and productivity per occupied nest, 28.3 
percent and 0.45, respectively, than stream nests, 63.4 percent and 
0.95, respectively. This difference appeared to be related to human 
presence near nests. The corresponding parameters for the entire 
osprey population were 41.1 percent and 0.64, respectively. In 1972 
and 1973, success of osprey nests on Yellowstone Lake was signifi
cantly higher for those over I km from a backcountry campsite. Bald 
eagle reproduction was apparently not affected by human presence.
Late ice-out was believed to be the cause of delayed nesting and 
reduced success of ospreys nesting on Yellowstone Lake in 1974. 
Pesticide residues were detected in osprey eggs from the park. The 
diet of bald eagles consisted of 57.1 percent birds, 36 percent water- 
fowl, 25.0 percent fish and 17.9 percent mammals; the diet of ospreys 
on Yellowstone Lake consisted of about 93 percent cutthroat trout of 
an average size of 27.6 cm. Osprey foraging parameters from Yellow
stone Lake were reported. They seemed to forage over deep water in 
response to the distribution of the favored size of the major prey 
species. A hypothesis ,of population regulation in the bald eagles, 
based on increased subadult survival in response to reduced compe
tition through lowered natality and adult territorial aggression, 
is presented to explain the stable numbers despite reduced repro
duction. Management recommendations were presented.



INTRODUCTION

Declines have been reported by Sprunt (1969) in bald eagle 

(Ealiaeetus leuooaephalus) and by Henny and Ogden (1970) in osprey 

CPandion haliaetus) populations in many areas of the United States. 

Consequently, the National Park Service funded this study during the 

summers of 1972, 1973 and 1974 to determine the population status and 

important ecological relationships for these two species in Yellow

stone National Park, Wyoming. This study was to provide basic refer

ence information for administrative., management, interpretive and 

scientific uses.

There have been few studies of these birds in Yellowstone Park. 

Murphy reported on bald eagle reproduction and population size (Murphy 

1960, 1961) and on nest site selection (Murphy 1965). He compiled 

less intensive observations of nesting in 1962, 1963, 1965 and 1968 

(Yellowstone National Park files). Skinner (1917) published obser

vations on the life history, numbers and distribution of the osprey 

in the park and Turner (1968) included the park in a survey of osprey 

reproduction in northwestern Wyoming.
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I

Yellowstone National Park occupies 8995 km2 in the northwestern 
corner of Wyoming and adjacent Montana and Idaho (Figure I). „ It was 

established in 1872 and has received relatively little, development 

by man. The geology of the park has-been described by Keefer (1972), 

the climate by Lowery (1959) and the vegetation zones by Despain 

(1973).

DESCRIPTION OF AREA

Physiography

Elevations in the park range from about 1525 to over 3370 m, but 

much of the park is a series of plateaus between 2140 and 2440 m. The 

plateaus are rolling and were chiefly formed by the Quaternary lava 

flows in and around the 2590 km2 Yellowstone caldera. Widespread 

thermal areas are a remnant of the formerly extensive vulcanism which 

was important in forming Yellowstone's landforms. The landscape was 

further modified by at least three glacial periods, the last one 

ending about 8500 years ago (Keefer 1972). North, east and south of 

the central plateaus are high, extensive mountain ranges.

The park is divided from west to southeast by the Continental 

Divide.,. The Pacific side is drained by tributaries of the Snake River 

and the much larger Atlantic side is drained by the Yellowstone and 

Madison Rivers and their tributaries. Yellowstone Lake, the largest 

in the park, is drained by the Yellowstone River. It lies at an
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Figure I. Map of Yellowstone National Park showing bald eagle 
territories and osprey nesting areas.
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elevation of 2357 m, has a surface area of 355 km2 and a shoreline of 
177 km. Three large lakes are found in the Pacific drainage: Shoshone,

Lewis and Heart Lakes. Shoshone Lake, about 30 km2 in surface area, 
and Lewis Lake, 11 km2, are connected by a channel of the Lewis River. 

Heart Lake occupies 8.7 km2. There are many smaller lakes in the park.

Several V-shaped canyons are found in the park. The largest and ' 

most spectacular of these is the Grand Canyon of the Yellowstone which 

is 300-450 m deep and 32 km long. The upper 8 km is very colorful and 
contains many pinnacles, which are used as nest sites by ospreys.

Climate

The park has long, cold winters and short, cool summers. Winter 

extends from mid-November to mid-May on the plateaus. Ice-out on 

Yellowstone Lake is generally at the end of May or first of June.

Summer begins around the first of July and autumn begins about the 

first of September (Meagher 1973).

In Mammoth, the coldest and warmest months are January and July 

with mean temperatures of -7.8 and 17.1 C, respectively. In general, 

the maximum summer temperatures are in the low twenties (C) and the 

minima are near freezing. Mammoth is about 3 C warmer than most 

other areas of the park.

The average annual precipitation is 395.2 mm at Mammoth (482.6 mm 

at Lake). June is the wettest month, receiving 50 to 75 mm, while .



July, August and September receive between 25 and 50 mm per month.

Most of the summer showers are light to moderate and of short duration. 

For most of the park, annual snowfall averages nearly 380 cm (Lowery 

1959).

Vegetation '

The park can be divided into three major and two smaller vege

tation zones (Despain 1973). The primary study area is located almost 

entirely within the large spruce-fir and lodgepole pine zones.

The spruce-fir zone occurs above 2560 m and is the largest zone.

The dominant trees are Engelmann spruce (Picea engebnannl) and sub- 

alpine fir (Abies lasiocawpa). The average tree density ranges from 

133 to 178 trees per ha for spruce and from 173 to 207 trees per ha 

for fir (Despain 1973). Whitebark pine (Pinus albioaulis) or Douglas- 

fir (Pseudotsuga menziesii) may be major components near the timber- 

line in some areas. In this zone, lodgepole pine (Pinus eontorta) is 

a serai plant and depends on fire or other disturbance to maintain its 

presence.

The lodgepole pine zone has little or no spruce or fir in the under 

story. The lodgepole is probably maintained as the climax species by 

relatively low precipitation and the nutritionally poor rhyolite- 

derived soils in these areas (Despain 1973). Density of trees with a 

diameter at breast height (dbh) greater than 10 cm is about 800 trees 
per ha. This zone is located in the west-central and central portion
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of the park and southeast of Yellowstone Lake.

Two large open meadows, Hayden and Pelican Valleys, and many 

smaller meadows occur on the primary study area. Idaho fescue (Feetuoa 

■Ldahoens'Ls)' bluebunch wheatgrass (Agropyvon spicatum), needle and 

thread (Stipa spp.) and big sagebrush (Artemisia tridentata) are 

common in these meadows (Don Despain 1974 pers. comm.).

Primary Study Area

The most intensive field work was carried out in the Yellowstone- 

Shoshone-Lewis Lake area and on the Yellowstone River from the lake to 

the Grand Canyon of the Yellowstone. Most of the bald eagles and 

ospreys were found to occur in this area. All of these lakes are cold 

and oligotrophic. Shoshone and Lewis Lakes were barren until lake 

trout (Satvelinus namayoush) and brown trout (Satmo trutta) were 

planted in 1890 (Smith and Kendall 1921). Brook trout (Salvelinus 

fontinalis) and rainbow trout (Salmo gairdneri) were also planted in 

the drainage, but the latter did not become established. Dean (1972) 

reported Utah chubs (Gila atraria), brown trout, lake trout, redside 

shiners (Riohardsonius balteatus) and brook trout from Lewis Lake in

1971.

Cutthroat trout (Salmo olarki) and longnose dace .(Rhiniohthys 

oataraotae) are the only fish native to Yellowstone Lake. Exotics 

include longnose suckers (Catostomus oatostomus), which first appeared 

in 1931-33, lake chubs (Couesius plumbeus) and redside shiners (Dean
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1972). The exotics were probably introduced by fishermen using them 

as bait. Longnose suckers are most abundant in the northern portions 

of Yellowstone Lake and near the delta of the Yellowstone River in the 

Southeast Arm (Dean and Varley 1973).

Common waterfowl in this area include: Barrow's goldeneye

(Buaephala 'lstancttoa), bufflehead (B. atbeota), common merganser 

(Mergus merganser), Canada goose (Branta canadensis), mallard (Anas 

platyrhynohos), gadwall (A. strepera), green-winged teal (A. oreooa), 

blue-winged teal (A. disaors), American widgeon (A. amerioana), lesser 

scaup (Aythya affinis) and American coot (Fulioa amerioana).

»'■ •



METHODS

Literature Search

I conducted & search of park files, Yellowstone Nature Notes, 

superintendents' monthly and annual reports and journals of early 

explorers. The results of this search provided the basis for deter

mining the historical status of these birds in the park.

Nest Surveys-

Aerial surveys with a 150-hp Super Cub were conducted on 28 May,

7 and 29 June, 18 July and 11 August 1972; 12 and 29 May, 20 June, 7 

and 24 July and 7 August 1973; and 25 April, 11 May, 9 June, 7 and 22 

July and 11 August 1974. Data on population size and distribution, 

nest location and reproduction were collected during these flights.

This method was the only practical way to determine reproductive 

parameters Efforts were made to keep disturbance at a minimum.

Nests were checked during the first pass of the airplane. A second 

pass was made only if the adult stood up, left the nest or if the pilot 

and I disagreed on the number of eggs or young in the nest. Osprey 

nests in the Grand Canyon were checked periodically with a 15-60 X 

spotting scope.
I

Classification of Immatures

Immature bald eagles were classified according to plumage classes 

described by Southern (1967). I observed plumages A, B, C, E and F,



-9-
which may correspond to ages young-of-the-year, yearling, two-, four- and 

five-year-old, respectively. In this thesis, "immature" refers to 

eagles not in adult plumage and "subadult" refers—to immatures beyond 

the first summer of life.

Subadults were counted using plumage differences and spatial- 

temporal separation. This method would result in a minimum estimate, 

since two subadults seen in the same area would be counted as one bird 

unless observed simultaneously. Immatures are also harder to observe 

than adults, especially from an airplane (Hancock 1964). Molting 

could affect this estimate, since it probably occurs during the summer 

(Bent 1937, Southern 1967), but eliminating subadult sightings from 

the late summer would only reduce the estimate by one in 1972, the 

year the subadult estimate was lowest.

Young-of-the-year ospreys were recognized by mottled backs and 

heavily streaked crowns (Bent 1937).

Nest Site Measurements

Nest locations were mapped and the following characteristics were 

measured or described: height of nest, using a Stratex Stratolevel;

height, dbh, condition and species of the nest tree; distance to water; 

relationship of the nest tree to surrounding trees; general habitat 

and tree density. Tree density was estimated using a modification of 

the point-centered quarter method (Cottam and Curtis 1956). The nest
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tree was used as the center and the distance to the nearest tree over 

10 cm dbh in each quadrant was measured. This was considered only as 

an index to compare densities at bald eagle and osprey nest sites.

Reproductive Terminology

The following definitions were slightly modified for this study 

from Postupalsky’s (1974) proposed terminology for describing raptor 

nest status:

Breeding territory: an area containing one or more nests within

the range of one mated pair of birds.

Occupied nest: any nest at which one of the following activity

patterns was observed during a given breeding season:

a. Young were raised;

b. Eggs were laid;

c. One adult was observed sitting low in the nest, presumably 

incubating;

d. Two adults were present on or near the nest, provided there 

was no reason to suspect the pair had already been counted 

elsewhere;

e. A recently repaired nest with fresh sticks (clean breaks)
.... - .

or fresh boughs on top.

Active nest: a nest in which eggs have been laid, activity

patterns (d), (b) and (c) above being diagnostic.
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Productive or successful nest: an active nest from which at

least one young fledged or was raised to an advanced stage of develop

ment.

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 nesting failure at another nest 

during the same breeding season.

Nest success: the proportion of occupied or active breeding

territories which produce at least one young to an advanced stage of 

development. Nest success and productivity were calculated on the 

basis of both occupied and active nests because of disagreements among 

researchers concerning the proper parameters to use (Henny and Van 

Velzen 1972, Postupalsky 1974).

Brood size: the number of advanced young per productive nest.

Productivity: the number of young raised to an advanced stage

of development per occupied or active nest.

"Effects of Human Presence

Efforts were made to evaluate the effects of human presence on 

osprey nest success on Yellowstone Lake. Comparisons were made between 

the success of active nests and their respective distances from back- 

country campsites. Since 1972, backcountry campers have been required
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to obtain a permit to use designated campsites. The campsites on the 

shores of Yellowstone Lake are regularily patrolled by rangers and 

few campers attempt to use areas other than the designated sites (Pat 

Ozmunt 1974 pers. comm.). The success of active nests was also re

lated to "human use categories", which were measures of human use in 

the immediate vicinity of the nest. The nest areas were categorized 

independently by Elwood Jones and Dale Nuss, Park Rangers with con

siderable experience as boat rangers on Yellowstone Lake. The cate

gories are:

I. People often present on the bank adjacent to the nest.

II. People expected to be fishing from boats near but not 

from the shore in the area.

III. People not expected to be fishing from the shore nor boats 

near the shore in the area.

The reactions of nesting ospreys to boats were observed during 

early and late incubation in 1974. Observations were made from a 25- 

foot Bertram boat traveling at various speeds and distances from the 

nests.

Egg and Eggshell Analyses .

Nest trees were climbed only after the incubation period of un

hatched eggs was positively exceeded or the young were fledged. Five 

osprey eggs were collected and the contents of four were analyzed for
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common pesticide residues by personnel of the Wisconsin Alumni

Research Foundation using methods described in the 1970 Pesticide

Analytical Manual, sections 211 and 310. The length and breadth at

the equator of each egg was measured to the nearest 0.1 mm with a
venier caliper and the eggshells, with membranes, were weighed to the

nearest 0.1 mg with a Mettler Type H16 balance after being dried for

several months at room temperature. From these data, an eggshell

index was calculated using the formula, eggshell weight (mg)
length (mm) x breadth (mm)

(Ratcliffe 1967).

Food Items and Foraging Behavior 

Food items were collected from in and under nests and under 

perches. The bones of cutthroat trout and' longnose suckers were 

identified by comparing them with reference skeletons from Yellowstone 

Lake. Bird and mammal remains were identified to species by comparing 

them with specimens in the Montana State University Zoological Museum. 

For bald eagle items, the minimum recognizable number of individuals 

of each species was counted. With the osprey items, all bones were 

counted and the proportion of bones from a species was1 considered to 
be the proportion of that species taken by ospreys.

Osprey foraging behavior was observed in the southern portions of 

Yellowstone Lake in 1973 and 1974 and on the Yellowstone River in 1973. 

The time first seen, time and success of each dive, time last seen and
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approximate location of forays and dives were recorded. Dives were 

counted only when the osprey dove and entered the water, including 

definite plunges and "pancaking" from low altitudes (Lambert 1943). 

Foot dragging (Dunstan 1974) was not considered to be a dive. Dive 

rate was the number of minutes of foraging by all ospreys per dive ob

served (whether they dove or not). Catch rate was the minutes of 

foraging by all ospreys per fish caught and dive success was the pro

portion of dives which were successful. Foraging success was the 

percentage of ospreys which dove that were observed to be successful. 

Fish lengths were estimated by comparing them with the length of the 

osprey, which is about 56 cm (Robbins et at. 1966).

Four observation stations were established along the Yellowstone 

River in 1973 to evaluate the effects of the presence of fishermen on 

osprey foraging activities. Area A was at the mouth of Otter Creek 

and B was I km north of the mouth of Alum Creek; both were in an area 

open to fishing. Areas C, 300 m south of Alum Creek, and D, at the 

Grizzly Overlook, 1.6 km south of Alum Creek, were in an area closed 

to fishing. Observations were made during 50-minute periods at all 

hours of the day, with consecutive periods spent in different areas. 

Observations were conducted before and after 15 July, the start of the 

fishing season.

I



Statlstlcal Analyses

Chi-square and two-tailed t tests (Snedecor and Cochran 1967) 

were used for statistical analyses. Differences were considered 

statistically.significant if the probability of error was less than 

5 percent.
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RESULTS AND CONCLUSIONS

Present and Historical Numbers and Distribution

Many early explorers had little interest in nongame species and 

sometimes confused eagles and ospreys, when they did mention them. 

Extensive coverage of the area was hindered by the difficulty of back- 

country travel. Most early expeditions were in August and September, 

at a time when some bald eagles were beginning to disperse from their 

breeding areas and ospreys were fledging. Thus, the limitations of 

the historical accounts must be considered in the following recon

struction of former numbers and breeding distributions.

Bald Eagle

The bald eagle apparently has not been abundant in Yellowstone 

Park. Its status has been described as "so scarce... as to be rarely 

seen" (Skinner 1926: 62), "occasional permanent resident" (Kernsies 

1930: 204) and "common though not numerous resident" (Brodrick 1952: 

17). Bailey (1930) stated that this species nested in a few locali

ties in the park and was generally found over the park from early 

spring to late autumn with- a few staying all winter. He regarded them 

as "common". Skinner (1925) estimated the breeding population at four 

pairs.

My 1972-74 counts are presented with Murphy’s 1960 and 1961 

counts in Table I. Murphy's major study area included Yellowstone,
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TABLE I. MINIMUM BALD EAGLE SUMMER POPULATIONS IN YELLOWSTONE 

NATIONAL PARK.

Category I9601 19611 2 1972 1973 1974

Murphy's Study Area
Breeding Adults 14 18 16 18 16
Other Adults Seen 3 3 2 2
Subtotal for Area 17 18 19 20 18

Other Breeding Adults 2 4 6
Other Adults Seen I I
Subadults Q

Plumage B 23 3 3 3
C I I 2 2
E I I
F I

Unclassified I
Subtotal for Subadults 0 5 4 6 6

Young Fledged _6 5 _3 _3 _JL
Grand Total 24 29 28 33 31

1Prepared from Murphy (1960).
2Murphy (1961).
^Classified according to Murphy's (1961) descriptions.

Lewis and Shoshone Lakes and the Yellowstone and Madison Rivers. 

Since he was not aware of the nests at Pelican Creek, Tern Lake and 

Heart Lake, the 1972-74 adult bird counts on his study area are in

cluded for comparison.

The present breeding distribution of the bald eagle in Yellow

stone Park is shown in Figure I. Palmer (1907) did not see any bald 

eagles along the Mammoth-Old Faithful-Canyon-Tower tourist route nor 

in the Lamar Valley from 7 to 21 August 1907. Doane in 1870 (Bonney 

and Bonney 1970), Conard (1926), Sawyer (1926) and Bailey (1930)



considered the bald eagle to be common around Yellowstone Lake.

Sawyer (1924) traveled around Yellowstone Lake by boat between 28 

August and 2 September 1924 and found bald eagles to be most common 

along the west shore (from Peale Island in the South Arm to Lake) 

where six bald eagles, mostly adults, were seen. There are now four 

eagle territories along the west shore (including Stevenson Island). 

Skinner (1925) believed only two pairs of bald eagles nested along 

the shore of Yellowstone Lake.

Neither Merriam (1873), who traveled up the Madison and Firehole 

Rivers to Shoshone and Lewis Lakes, which were barren of fish, and 

left following the Lewis and Snake Rivers in August 1872, nor Grinnel 

(1876), who traveled from Gardiner up the Yellowstone River to Yellow

stone Lake, over to the Madison-Firehole drainage, back to the head 

of Alum Creek and returned via the Yellowstone River in late August

1875, mentioned the bald eagle. The Yellowstone River and Fishing
/Bridge eagle territories are presently along the latter route, but 

the Fishing Bridge territory first appeared in 1919 (Skinner 1925).

Lt. Doane reported bald eagles and their eyries in the clefts of the 

rocks in the Black Canyon on 26 August 1870 (Bonney and Bonney 1970), 

where bald eagles are not found at this time. Ospreys now nest in 

this canyon and I observed two nests which may have been a golden 

eagle (Aqutla okrysaetoa) and a common raven (Corvus corax) nest.

It is questionable whether Doane observed bald eagle nests there.
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because nests In the park are abandoned by late August and bald eagles 

generally nest In trees. They will nest on rocky promontories (not 

clefts) where suitable trees are unavailable (Bromley and Trauger 

1974). Marler (1951) did not list the bald eagle as a summer bird of 

the Firehole Basin.

Three nests which no longer exist have been described; on the 

northeast shore of Shoshone Lake (Bailey 1930), in the Southeast Arm 

near Beaverdam Creek (Peale 1871) and near Mary Bay (Rogers 1949). All 

of these former sites are within 8 km of present nest sites. Murphy 

(1965) reported a possible nest along Pebble Creek, a minor tributary 

of the Lamar River. I searched this area on foot in 1972 but did not 

locate a nest nor see any bald eagles. Two Lamar rangers (Paul 

Erickson and Robert Andrews), who are familiar with the area, informed 

me that they had seen bald eagles in the Lamar area only in the fall 

and winter and never in the Pebble Creek area. To date there is no 

confirmed sighting of this nest.

By 1965, Murphy (1965) had located 13 territories. The present 

locations of bald eagle territories are: six on Yellowstone Lake, two

on the Yellowstone River above the Upper Falls, one each on Pelican 

Creek, Tern Lake, Heart Lake, Lewis Lake, Shoshone Lake and the Madison 

River. An additional nest on the Shoshone Channel, between Shoshone 

and Lewis Lakes, may be an alternate nest in the Lewis Lake territory. 

Murphy (1961) considered them separate active territories in 1961, but
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did so with scanty information and did not include the Shoshone 

Channel territory in his later count (Murphy 1965). His 1961 obser

vations (Murphy 1961) could be interpreted as two nests in one active, 

productive territory with eagles observed near both nests. There are, 

therefore, probably 14 known territories in Yellowstone Park at this 

time, which represent two additions to, and one loss from, Murphy's 

(1965) list. All except the possible Shoshone Channel territory were 

occupied at some time during this study. The known histories of these 

territories are presented in Appendix Table 26.

Ospreys

Skinner (1917) estimated a total of 120 pairs of ospreys regularly 

breeding in the park, a figure he derived by doubling the number of 

nests known to him. He later wrote (Skinner 1925: 62) "... the osprey
I

are conspicuous along every large stream. They are found by the 

hundreds about Yellowstone Lake and Canyon". Other authors have been 

more conservative and have described the osprey as "a common breeder" 

(Kemsies 1930: 204), "conspicuous birds of Yellowstone Park" (Bailey 

1930: 200), and "abundant summer resident" (Brodrick 1952: 17). The 

minimum population estimates during this study varied between 102 and 
120 birds (Table 2).

The Grand Canyon of the Yellowstone has long been noted as a 

haven for ospreys, and many have commented on their abundance.

-I
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TABLE 2. MINIMUM OSPREY POPULATIONS IN YELLOWSTONE NATIONAL PARK 

DURING THIS STUDY.

Category 1972 1973 1974

Breeding adults on active nests 54 68 62
Adults on occupied nests (not active) 6 10 10
Adults on occupied nests (activity unknown) 2 4 2
Single adults associated with unoccupied 
nests 3 I 3
"Extra" adults seen near occupied or active 
nests (no other known nests in vicinity) I 0 2
Adults seen far from known nests - status 
uncertain 15 7 7

Subtotal for adults 81 90 86
Young fledged 21 30 17

Grand total 102 120 103

Grlnnel (1876: 83) commented that "at the falls of the Yellowstone, 

this species was constantly in sight" and Elrod (1897) considered the 

nests to be quite numerous in the canyon. Gignoux (1920) and Condon 

(1933) reported many osprey nests in the canyon. Truman (1941: 56) 

noted that "from each of the prominent view points of the canyon at 

least one nest is in a favorable position for intimate study". Prior 

to my study, however, only two people (Skinner 1917, Turner 1968) had 

counted and recorded all of the nests in the 3.2 km between Inspiration 

Point and the Lower Falls. According to Skinner (1917) there were 25 

pairs of ospreys present, which he later stated was an estimate 

(Skinner 1925). In 1968, Turner (1968) counted only five occupied nests.
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I found three, five and five active nests in this section of the 

canyon in 1972, 1973 and 1974, respectively. Due to the lack of 

pinnacles, there have probably never been many, if any, nests in the 

short distance between Upper and Lower Falls.

Appendix Table 27 is a summary of counts of active osprey nests 

in the Grand Canyon. These counts suggest a decline from the pre- 

1960’ s to 1968. However, the number of active nests has apparently 

not changed since 1968.

Skinner (1917: 119) estimated 30 occupied neats on the west shore 

of Yellowstone Lake and stated that, for the park as a whole, "there 

are also two old, or abandoned, nests for each occupied one". From 28 

August to 2 September 1924, Sawyer (1924) traveled around Yellowstone 

Lake by boat. He recorded 26 osprey nests and mapped 24 of them.

Since Sawyer mapped the nests, his figures' are probably more reliable. 

There are now 14 nests along the shore (excluding Frank Island) which 

can easily be seen from a boat. This indicates a decline of nests of 

about 46 percent. Turner (1968, 1972 pers. comm.) counted seven active 

nests on Frank Island during aerial censuses in both 1968 and 1970. I 

counted 9, 10 and 9 occupied and 8 active nests each year during aerial 
surveys in 1972, 1973 and 1974, respectively.

Doane, in 1870, reported ospreys to be numerous in the Black 

Canyon of the Yellowstone (Bonney and Bonney 1970). Conard (1926) 

knew of one nest in a tree on the canyon rim by Garnet Mountain. One

-22-
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active nest was found in this canyon during my study. The osprey nest 

on Eagle Nest Rock in the Gardner Canyon was probably the best-known 

nest.in the park. Sawyer (1926) stated that ospreys nested on this 

rock every year between 1872 and 1926. The last known year of nest 

occupancy was 1957 (Garrison 1957). The nest has apparently not been 

occupied since and is now small and dilapidated. A nest formerly 

found on the cliffs near Madison Junction (Marler 1951, Rogers 1955) 

no longer exists, but an occupied nest was found about 1.5 km from 

this site in 1974.

The distribution of breeding ospreys in Yellowstone Park has■ 

apparently changed since former times. A reduction is suggested by 

reports of osprey nests in areas where no nesting ospreys are now 

known to occur. These areas are the Upper Geyser Basin, Hayden Valley, 

Pelican Valley, the upper Lamar River, Gardner Canyon, Gibbon Canyon 

(Skinner 1917) and upper Astringent Creek (Condon 1940). Skinner com

mented in 1917 that ospreys were slowly beginning to establish them

selves near formerly barren waters. Lewis and Shoshone Lakes, barren 

of fish until 1890, probably represent a range expansion in the park. 

One nest at Lewis Lake has been occupied all three summers, and a lone 

osprey was seen at the west end of Shoshone Lake in 1972 and 1974. 

Peterson (1956) also observed a lone osprey several times in that area 

of Shoshone Lake. Merriam (1873) did not report ospreys while at 

Lewis and Shoshone Lakes in late August 1872. The present distribution
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of osprey nests is shown in Figure i. The maximum number of occupied 

nests located during this study in each area is: Yellowstone Lake,

23; entire Grand Canyon, 6; upper Yellowstone River, 3; Bechler area,
3; Chipmunk Creek burn, 2; and one each at Heart Lake, Lewis Lake,

Black Canyon, Firehole River and Madison River, for a total of 42 nests. 

Individual osprey nest histories are presented in Appendix Table 28.

Movements and Migration

Bald Eagle

Most data on movements and wintering areas were gathered from 

Superintendents’ monthly reports, Yellowstone Nature Notes, Natural 

History Field Observation Cards, annual mid-winter waterfowl and eagle 

survey reports and reports by individuals. In all, over 750 indi

vidual sightings, mostly since 1960, were mapped by month of obser

vation.

Murphy (1961: 8) found that in the winter of 1960-61, "all 
sightings of eagles were made along the major drainage systems, many 

in proximity of hydrothermal activity". I found a similar winter 

distribution based on 361 sightings, from I November through March.

The most important wintering areas seemed to be the Firehole and 

Madison Rivers, the Yellowstone River to Tower, the Lamar River to 

Soda Butte Creek and lower Soda Butte Creek, the Lewis and Snake

Rivers near South Entrance and the Hayden and Pelican Valleys-
-
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northern Yellowstone Lake area (Figure 2). The Gibbon and Gallatin 

Rivers seemed to be less important. These areas all have some open 

water all winter. Bison (Bison bison) winter in the Hayden, Pelican, 

Lamar and Firehole Valleys (Meagher 1973) and elk (Cemus oanadensis) 

winter in the Lamar, Yellowstone, Gallatin, Madison, Firehole and 

Gibbon Valleys (Houston 1974). The South Entrance eagle wintering 

area seemed to be the only one not associated with wintering unguliastes.; 

The eagles eat available carrion, but the open water would also provide 

them with waterfowl and fish; the most important summer foods. Wright 

(1953) and Southern (1963, 1964) have also noted the importance of 

open water to wintering bald eagles, but Enderson et at. (1970) reported 

that bald eagles were most frequently seen on the open plains far from 

water during the winter in southeastern Colorado.

Murphy (1961) felt that Yellowstone Park can and normally does 

support a wintering population of at least a dozen bald eagles, except 

during periods of environmental stress, which might cause the eagles 

to move to lower, more favorable areas. From October 1972 through 

March 1973 I received 48 bald eagle sightings from Park Service 

personnel. These sightings indicated a minimum of 14 eagles present 

in October, a stable winter count of four to five and an increase in 

March to nine. Most of the eagles probably leave the park during the 

winter, although winter sightings may be low due in part to restricted 

human movements. Some of the bald eagles which are seen along the
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Yellowstone and Madison Rivers below the park during the winter may 

be eagles which have moved out of the park. Winter temperatures were 

below average in 1972-73 and above average in 1960-61 and may have 

contributed to the different estimates for the two winters. Little 

carrion was available during either winter (Glen Cole 1974 pers. 

comm.).

The counts of bald eagles during the annual mid-winter waterfowl 

and eagle surveys, usually conducted in early January, varied between 

2 and 13 (Table 3). Southern (1963) found that a single count by

TABLE 3. COUNTS OF BALD EAGLES DURING THE ANNUAL MID-WINTER WATERFOWL 
AND EAGLE SURVEYS IN YELLOWSTONE NATIONAL PARK.

Winter Total Count Immatures

1958-59 5 not recorded
1959-60 4 not recorded
1960-61 7 0
1961-62 8 I
1962-63 12 0
1963-64 13 0
1964-65 6 2
1965-66 9 I
1966-67 11 2
1967-68 3 0
1968-69 13 2
1969-70 4 0
1970-71 8 I
1971-72 2 0
1972-73 5 0
1973-74 4 0
1974-75 4 0

observers on the ground during any one day was an unsatisfactory
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indication of the eagle population for ah extensive area. The ratio 

of immatures to adults from these counts, 0.08, was lower than the 

ratio found during the summers, 0.33 (Table I), suggesting that imma

tures are more prone to leave the park during the winter. Several 

researchers have found that immatures move before, and farther south 

than adults during the winter (Spruht and Cunningham 1962, Southern 

1963, 1964, McClelland 1973).

Some bald eagles apparently move to the breeding areas in late . 

March, if open water is present. This may account for the influx of 

eagles observed in March 1973. However, most movement from wintering 

to breeding areas apparently occurs in early April. During May, the 

sightings of adults are definitely clumped around breeding territories. 

Skinner (1925) reported that migrating bald eagles were quite numerous 

in March and April.

The eagles remain near the nests in May, June and July. During 

these months, only 2, 2 and 3 of 60, 67 and 74 adult sightings in May, 

June and July, respectively, were far (over 10 km) from a known nesting 

area. Apparently even unsuccessful birds stay near their nesting areas 

during this period, although not closely associated with the nest itself.

In August, most sightings of adults are in the general vicinity of 

nests, but it is evident that at least some of the birds are moving. 

Eagles were seen in all areas of Yellowstone Lake and on smaller 

streams throughout the park. Fledging has occurred, and unsuccessful
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eagles may be more prone to leave the nesting territory at this time. . 

Hehsel and Troyer (1964) found that on Kodiak Island, Alaska, bald 

eagle territories were well delineated through August and that the 

territories were maintained by the adults after young had departed 

from the nests in late August. In the park, however, adults and 

young-of-the-year were seen together away from nesting areas. Murphy 

(1965) also observed that the fledged young, accompanied by the adults, 

gradually moved out from the nesting territories in mid-August. The 

September distribution, based on 23 sightings, resembles that of August.

The eagles seemed to be most dispersed throughout the park in 

October. Of 35 sightings, 11 were on the major wintering areas, five 

were near nests (six including a nest on a wintering area) and the 

remainder were dispersed throughout the park, including Slough Creek, 

and the headwaters of the Lamar, Yellowstone and Snake Rivers. By 

November, all but one of 88 sightings were on the wintering areas 
shown in Figure 2. The population estimates in 1972 suggest higher 

numbers of eagles in October and that winter numbers were reached by 

November.

The migrating bald eagles which feed on spawning salmon in 

Glacier National Park, Montana, begin arriving in October, reach peak 

numbers in November and leave in December (McClelland 1973). Skaar 

(1969) reported that in a portion of the Madison Valley, northwest of, 

but not adjacent to Yellowstone Park, the bald eagles normally arrive
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about 20 November; the earliest record is 5 November. Numbers build 

up gradually, reaching maximum abundance at the time of the major ice 

break-up on Ennis Lake, about I April, and are usually gone by 25 

April. These migrations differ from those found in Yellowstone Park 

in that they show major movements in November and December. In the 

park, major movements seemed to be in October and, at least in 1972, 

winter numbers were attained by November. This lends support to the 

idea that wintering eagles in the park are a portion of the population 

which breeds there.

The banding data for bald eagles in Montana, Wyoming and Idaho 

are far too limited to determine the migratory behavior of the birds 

in this area (Brian Sharp 1972 pers. comm.). However, it appears that 

at least some eagles may move west to the Pacific Coast during the 

winter. At least three nestlings which were bandecl in Yellowstone Park 

have been recovered. One, banded in 1949, was killed the following 

winter near the mouth of the Columbia River (Roger Contor 1972 pers. 

comm.). Two were recovered in California; one was banded as a "juve

nile" and recovered the following October, the other was banded as a 

"local or nestling" and recovered in January, 4.5 years later (Sergej 

Postupalsky 1974 pers. comm.).

Osprey

Skinner (1917) reported that ospreys arrived in the Gardner 

Canyon about 17 April, but that they did not reach the Yellowstone
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Canyon or Lake until about two weeks later. The average date of 11 

first sightings of ospreys in the Gardner Canyon between 1920 and 1961 

is 9 April. During a flight on 25 April 1974, I observed ospreys at 

nests in the Black Canyon and on the Madison River, but only one on 

Yellowstone Lake, which was still almost completely covered with ice. 

Dunstan (1973) found that, in Minnesota, spring arrival was at or 

about the time that ice was melting from the lakes and streams in the 

northern counties. The first birds were seen along the open water or 

the larger, rivers.

Ospreys do not disperse in the fall as do bald eagles. They gener

ally remain near nesting areas and seem to be more attached to the 

nests. Ospreys were often observed utilizing unsuccessful nests as 

feeding platforms in August.

Skinner (1917) reported that fall departure takes place about the 

middle of September; he later (in Bent 1937) recorded a late date of 

7 October. Most of the ospreys were gone from Yellowstone Lake on 19 

September 1972 and all had left by 21 September, a very cold day 

(Elwood Jones 1972 pers. comm.). Ospreys left the lake between 20 and 

22 September 1974 (Pat Ozmunt 1974 pers. comm.). From these reports, 

it appears that ospreys are normally present in Yellowstone National 

Park for about 165 days each year.

Apparently most North American ospreys winter in northern South 

America. There are few recoveries of ospreys banded in the western
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United States, but they seem to indicate a general southerly movement 

to the Gulf of Mexico, then towards South America following the 

eastern coast of Mexico or the West Indies (Henny and Van Velzen 1972).

Band recoveries indicate that yearling ospreys remain in South 

America and the West Indies their first spring. About 25 to 50 percent 

of the two-year-olds return to their natal vicinity, as do more than 

90 percent of the adults (three years or older) (Henny and Van Velzen 

1972).

Nest Sites and Nesting Distribution 

Nest Site Selection ' ,

Quantitative measurements and comparisons of bald eagle and osprey 

nest sites from this study are summarized in Table 4. The differences 

shown in the table generally reflect differences in morphology of the 

nest trees required by the two species. Bald eagles generally build 

large, bulky nests and require strong branches or a crotch to hold 

them, whereas ospreys build smaller, flatter nests, usually at the

tree’s apex. Thus, bald eagles selected for the more spreading forms
, ' /

such as lodgepole pine (which may be spreading or pole-like), white- 

bark pine and Douglas-^fir. Ospreys nested in the common pole-like 

trees such as lodgepole pine, Engelmann spruce and subalpine fir, 

.,.preferably with broken tops. Bald eagles seemed to prefer living 

trees, but a few more ospreys nested in dead than living trees. Both



TABLE 4. CHARACTERISTICS OF BALD EAGLE AND OSPREY TREE NEST SITES IN YELLOWSTONE
NATIONAL PARK.

Bald Eagle Osprey Statisti
cally
Different

I
Parameter

io. or 
Mean

Range or 
Percent n

No. or 
Mean

Range or 
Percent n

Mean nest height (m) 21 (10-37) 24 23 (6-33) 45
Mean tree height (m) 26 (16-41) 24 23 (10-33) 45 *
Mean tree dbh (cm) 62.0 (35.6-100.8) 24 58.9 (28.2-136.4) 45
Mean distance to water (m) 107 (5-580) 24 121 (2-1430) 45
Mean tree density at site
(trees/ha) 63.7 (17.4-500.8) 23 23.5 (3.0-1428.6) 42 3

Species of tree 24 33 *
Lodgepole pine 17 (70.8%) 13 (39.4%)
Engelmann spruce 3 (12.5%) 10 (30.3%)
Subalpine fir 0 10 (30.3%)
Whitebark pine 3 (12.5%) 0
Douglas-fir I ( 4.2%) 0

Tree species selected1 7 (29.2%) 24 2 ( 6.1%) 45 *
Nests in living trees 21 (87.5%) 24 19 (41.3%) 46 *
Nests in trees with broken
tops 0 (0.0%) 40 (87.0%) 46 *

Relationship of nest tree
to surrounding trees2 24 45
Larger 16 (66.7%) 33 (73.3%)
Similar 8 (33.3%) 7 (15.6%)
Smaller 0 5 (11.1%)

1Instances where the nest tree was not one of the common tree species in the immediate area.
2Comparing height, dbh, or both.
*Differences significant at p<.05 level.
3Data not of a quality to compare statistically.
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species seemed to< prefer to nest in one of the largest trees in the 

immediate area. These results are quite similar to those reported by 

Mathisen (1968a) from Minnesota.

Ospreys did not seem to prefer a particular tree density, ,nesting 

in dense forests to very open burns. Bald eagles utilized a narrower 

range of tree density and seemed to prefer nesting near an opening, 

either water or a meadow, since most nests were within 50 m of such an 

opening.

Murphy (1965) reported that it was not unusual to find more than 

one nest in a given bald eagle nesting territory. I found a.mean of 

1.79 nests per territory (assuming that the Shoshone Channel and*Lewis 

Lake nests comprise one territory). Five territories (35.7 percent) 

contained one nest, eight (57.1 percent) had two and one (7.1 percent) 

had four. In tree-nesting ospreys, a frustration, or alternate, nest 

was present in 26.5 percent of 34 "territories". These nests seemed 

to be especially vulnerable to wind, so this proportion would vary 

from year to year and during a given year.

Factors Affecting Nesting Distribution

The most obvious factor determining the park-wide nesting distri-■ 

bution of both species is water, probably because both feed primarily 

on water-associated organisms. The mean distance to water was not 

statistically different for the two species (Table 4) and, except for
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three osprey nests, the nearest water was a large lake or major’stream. 

These three nests were on Chipmunk Creek, 3 to 6 km from Yellowstone
Lake. ": ."v̂

Murphy (1965) re’cdgnized three gross requirements in nest site
■ - C . rselection by bald eagle’s in Yellowstone Park; proximity to,large lakes 

or major streams, presence of a dependable and readily available food 

source and freedom from human disturbance or intervention,., The presence 

of open water in mid-April may be an additional requirement because 

egg-laying occurs about 15-20 April and the average ice-out on the 

lakes is the end of May. This is substantiated when the nest distri

bution is mapped in relation to open water observed on 25 April and 

11 May 1974, an exceptionally late springv.(Figure 3). The areas open 

at this time were rivers and large creeks, lake inlets and outlets,

and the shallow areas around the shores of Yellowstone Lake, especially 

those bays partially enclosed by sand spits. Ducks were present on 

these ice-free areas during both flights. The territory on the 

Promontory was the farthest from open water; however, there were open 

areas at Plover Point, where these birds were observed later in the 

summer, and on the west shore of the Southeast Arm. Robards and King 

(1966) noted that, in Alaska, bays that were covered with ice into the 

nesting season were not used for nesting by bald eagles. The paucity 

of nesting bald eagles on the eastern shores of Yellowstone Lake may 

be related to the lack of open water in the spring along this shore.
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Pigure 3. Map of bald eagle territories in relation to open water on 
lakes in late April and ungulate wintering areas in Yellow
stone National Park. Major streams are open in late April.
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In contrast to the apparent importance of early open water, only five 

territories were located on or near important ungulate wintering areas 

where carrion would usually be available in the spring (Figure 3).

The presence of ice did not affect the placement of osprey nests 

because they generally nested at the time of ice-out. High winds which 

buffet the north and -east shores of Yellowstone Lake may account for 

the paucity of osprey nests there. These shores also received little 

use by nesting ospreys in 1924 (Sawyer 1924).

Relation to Burns

Fire is an integral part of the Yellowstone ecosystem. In the 

northern portion of the park, Houston (1973) found that fires occurred 

about every 20 to 25 years before suppressive actions were initiated. 

Only 3 of 24 bald eagle nests were in completely dead trees, one of 

which was killed by fire. Of these, the Fishing Bridge nest was 

occupied and one at Tern Lake was active during this study. According 

to Murphy (1965), the Fishing Bridge nest tree was alive in 1965 and 

the initial Tern Lake nest tree, killed by the White Lake fire of 1953, 

was abandoned in favor of a smaller, living tree. Both Tern Lake nest 

trees are now dead and the initial tree is being used. Howell (1937) 

noted that, in Florida, bald eagles seldom build nests in dead trees 

but often continue to use a nest tree after it has died. Two other 

nests occurred in burns, Shoshone Channel and Southeast Arm SW, but '
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both were in living trees. The Shoshone Channel nest.was present 

before the burn (Dale Nuss 1972 pers. comm.).

Table 5 contains data on the relationship of burns to the condition 

of nest trees used by ospreys. All nests in burns were in dead trees 

whereas in unburned areas, nests occurred in living and dead trees in 

similar proportions. Fires may produce nesting sites for ospreys, but 

they are apparently not essential for ospreys nor do they seem to 

greatly affect nesting distribution.

TABLE 5. THE RELATIONSHIP BETWEEN BURNS AND THE CONDITION OF OSPREY 
NESTING TREES IN YELLOWSTONE NATIONAL PARK.

Tree Condition
Living Dead . Total

Nest Location No. % No. % No. %

In a burn 0 0 11 100.0 11 25.0
Not in a burn 19 57.6 14 42.4 33 75.0

Total 19 43.2 25 56.8 44 100.0

Nesting Chronology

The dates of egg-laying, hatching and fledging could only be 

estimated, since most of the nests were checked infrequently with an 

airplane.

Egg-laying

Batd Eagle. During the earliest flight, 25 April 1974, five bald 

eagles were in incubation posture on the nests. During the next flight.



-39-

I

11 May, one additional eagle was observed in incubation posture. No 

eggs were observed in the latter nest on 25 April, but one adult was 

perched nearby. The eggs were either covered (Herrick 1932), or had 

not yet been laid. This, with other information discussed later, 

suggests that incubation probably begins about 15-20 April. Brown and 

Amadon (1968) stated that bald eagles generally initiate nesting 

activities in March in the north, but may lay eggs well into May in 

far northern Canada near late-thawing lakes.

Houston (1969) reported that bald eagles begin nesting in mid- 

March in Grand Teton Park, 50 km south of Yellowstone Lake. This is 

one month before Yellowstone eagles.

Osprey. Skinner (1917) reported newly completed osprey clutches 

as early as 20 May and as late as 25 June in the park. He also noted 

that nesting was as early around Yellowstone Lake (elev. 2357 m) as in 

the Gardner Canyon (1676 m). Ospreys were seen in incubation posture 

in the Grand Canyon on 19 May 1974 (John Baglien 1974 pers. comm.) and

on Yellowstone Lake on 28 May 1972 and 29 May 1973. I observed one

egg in a nest on Frank Island on 29 May 1973 which later held two 

young. In 1974, one nest on Yellowstone Lake, empty on 9 June, con

tained one egg on 7 July. As will be discussed later, the average date

of the beginning of incubation in the Grand Canyon seemed to be 15 May,

while in 1973 it seemed to be 29 May on Yellowstone Lake.
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Hatching

BaZd EagZe. Bald eagles brooded their newly hatched young 

closely. I observed young only in the gray downy stage, which is 

present during the fourth and fifth weeks of life (Herrick 1933).

This indicates hatching was between 25 May-8 June 1972, 16-30 May'

1973 and 7-21 May 1974. Alternatively, adding a 35-day incubation 

period (Herrick 1932) to the estimated date bf egg-laying, 15-20 April, 

gives the interval 20-25 May as a reasonable estimate of the hatching 

period. In addition, only one eagle was observed to abandon unhatched 

eggs in May (before 29 May); other unsuccessful eagles, except one, had 

abandoned before the first flight in June.

Ospvey. Reports of the incubation period of American ospreys 

range from 28 days (Skinner 1917, Bent 1937) to at least 31 to 43 days 

(Garber and Koplin 1972). In 1973, I observed two eggs in each of two 

nests on 29 May and 7 July on Yellowstone Lake. Three of these eggs 

hatched, after being in the nest for a minimum of 40 days.

From two historical reports, the average hatching date for ospreys 

in the Gardner Canyon was 14 June. Comparable data for the Grand 

Canyon were 6 July (from six historical reports before 1923), 24 June 
(from five historical reports after 1930) and 25 June (from seven ob

servations during this study). The beginning of incubation was about 

15 May, assuming a 40-day incubation. My best hatching data for 

Yellowstone Lake were from 1973. On 7 July, I observed young in two
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nests, and eggs, which later hatched, in three nests. I saw two eggs 

and one very small chick in a nest which later had two chicks and one 

egg. In addition, I recorded three nests, which later contained young, 

as empty. These nests may have contained newly hatched young, since 

their coloration closely resembles that of the nest lining (Bent 1937). 

These observations indicate the peak of hatching was about 7 July and 

the beginning of incubation, assuming a 40-day incubation period, was 

about 29 May on Yellowstone Lake in 1973. In 1974, I also checked the 

nests on 7 July, but the only young seen, excluding the Grand Canyon, 

was in a nest on Chipmunk Creek. On 22 July I noted that young on the 

lake seemed smaller than I expected for that time of year and smaller 

than the young on Chipmunk Creek, which suggested a later hatch on the 

lake in 1974.

During this study, eggs in the Grand Canyon hatched about two 

weeks earlier than those on Yellowstone Lake, contrary to Skinner's 

(1917) observation. But within these two areas, hatching, judged by 

the size of the young, seemed to be well synchronized. The only ex

ceptions were two late nests on Yellowstone Lake in 1974. Observations 

suggest that the ospreys in the Black Canyon and on the Madison River 

nest at about the same time or somewhat earlier than those in the 

Grand Canyon.

The breeding season for ospreys in Yellowstone Park is apparently 

later than for ospreys nesting in other locations at this latitude.



Eggs hatch in early June at Flathead Lake, Montana (D. L. MacCarter

1972) and in late May to.June in northern Idaho (Johnson and Melquist

1973) . In fact,' the beginning of the breeding season on Yellowstone 

Lake resembles an arctic situation, since egg-laying is in late May or 

early June at the northern fringes of its range (Brown and Amadon 

1968). This is probably due to the greater altitude of Yellowstone 

Park and the correspondingly later spring.

Fledging

Bald Eagle. The average known fledging date for nine eaglets in 

Yellowstone Park, based on seven f!edgings during this study and two 

from Murphy (1961), was 7 August and varied from 24 July to 20 August. 

If we assume that the average hatching period was 20-25 May, the 

eaglets fledged at an average age of 10.5 to 11 weeks. This compares 

with 10 to 13 weeks reported by Herrick (1933) and 10 to 12 weeks by 

Sprunt et al. (1973).

Osprey. My most complete data on fledging in ospreys are from the 

Grand Canyon. The average of 10 first flights (eight from this study 

and two from historical records) was 16 August and ranged from 14 to 

29 August. The average minimum age of the fledglings was 52 days. 

Skinner (1917) observed that ospreys in the park generally left the 

nest at 35 to 45 days of age. The average of five first sightings of 

fledged ospreys on Yellowstone Lake in 1972 and 1973 was 24 August, 

reflecting the later hatching dates on the lake.
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Alt hough the fledging dates in the canyon were normal in 1974 

(15 August), they seemed to be later on Yellowstone Lake. I did not 

observe the young to fly from one nest I watched on 29 through 31 

August and Peggy Davenport (1974 pets, comm,) reported that the young 

in a nest she watched had not fledged by 26 August. . I found that, the 

latter young had fledged by 9 September. At the third nest with young,

I did not observe young out of the nest on 22 August, but Peggy 

Davenport (1974 pers. comm.) reported that both young were flying quite 

well on 5 September. This is another indication that ospreys on Yellow

stone Lake hatched later in 1974 than 1973.

On Yellowstone Lake, the average first flight for ospreys in 1972 

and 1973 was three to four weeks before the average fall migration,

19-22 September. The young do not leave the nest permanently after 

the first flight, but are associated with it for over a week afterward 

(Brown and Amadon 1968). ,

Reproduction

Eggs ,

Bald Eagle. I did not observe any bald eagle eggs dtiring this 

study. Aerial reconnaissance provided the only potential opportunity, 

but the airplane did not cause Incubatingz birds to move.

Osipvey. Data on osprey clutch sizes, except from the Grand Canyon, 

were gathered during the aerial surveys and are, therefore, subject to

-43-
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observational error. However, counts of eggs in individual nests 

remained quite consistent from flight to flight. A further bias may 

have been introduced since data were gathered throughout the incubation 

period, so some eggs may have been lost before the clutch was first 

observed. Egg data are not available from the Yellowstone Lake area 

in 1972, because the ospreys were much less inclined to stand or leave 

the nest than in subsequent years. The average size of 34 clutches 

for the three years was 2.23 eggs. Fifteen percent of the clutches 

contained one egg, 47 percent two and 38 percent three eggs. No 

clutches of four were observed. Other investigators have reported 

larger average clutch sizes, such as 2.77 based on 80 clutches in 

California (Garber 1972), and 2.78 based on 479 clutches in the Chesa

peake Bay area (Reese 1970). Bent (1937) stated that an osprey clutch 

almost invariably contains three eggs, but Skinner (1917) noted, that 

two or three eggs constituted a set in the park. D. L. MacCarter 

(1972) found 2.37 eggs per clutch from a sample of 58 clutches on 

Flathead Lake, but he did not check the nests until June, when hatching 

begins. These observations suggest that the clutch size of 2.23 may 

be low.

There was an indication that the clutch size varied between years 

on Yellowstone Lake. In 1973, 11 nests contained an average of 2.36 

eggs, while in 1974, 10 nests held an average of 2.10 eggs. The 

average of eight clutches in the Grand Canyon over three years was
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2.37, which was similar to the 1973 mean from Yellowstone Lake, 

calculated from data collected during flights.

Several researchers have found that the failure of eggs to hatch 

was the most important mortality factor during the nesting period 

(Ames and Mersereau 1964, Ames 1966, Wiemeyer 1971, D. L. MacCarter 

1972). Similar data were obtained in this study. Table 6 summarizes 
the hatching rates in nests with a known clutch size and illustrates 

that egg hatchability apparently varied between localities and years.

TABLE 6. APPROXIMATE HATCHING RATES OF OSPREY EGGS FROM VARIOUS AREAS 
OF YELLOWSTONE NATIONAL PARK, 1972-74.

1973 1974 1972-

Young
Area Hatched

No.
of

Eggs
Percent
Hatched

Young
Hatched

No.
of

Eggs
Percent
Hatched

741
Percent
Hatched

Nests along 
streams 6 14 43% 3 6 50% 41%

Nests on Yellow
stone Lake 8 26 31% 3 23 13% 22%

<1 km to campsite I . 12 8% I 8 12% 10%
>1 km to campsite J_ 14 50% 2_ 15 13% 31%

Total 14 40 35% 6 29 21% 29%

1Includes 2 young hatching from 7 eggs in the Grand Canyon in 1972 
(28% hatched).

None of the differences in hatchability are statistically significant at 

the five percent level of probability, but the differences between the 

two areas of Yellowstone Lake in 1973 (x£=3.49, d.f.=l, 0.05<p<0.10)
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and between streams and the lake in 1974 (X^=S.02, d.f.=l, 0.05<p<0.10) 

approach this level. Others have reported hatching rates of 65 percent 

at Flathead Lake (D. L. MacCarter 1972), 55 percent in California 

(Garber 1972), 44 percent in Maryland (Ames 1966, Reese 1970) and 18.8 

percent in Connecticut (Ames 1966). The populations in Montana and 

Maryland were reported to be stable and that in Connecticut, declining. 

In the park, only the eggs in nests along streams in 1973 and 1974 and 

in the nests on Yellowstone Lake far from campsites in 1973 had hatch

ing rates comparable * to these stable populations.

Young

Bald Eagle. The average brood sizes of advanced young bald eagles 

during this study and from 1960-68 are presented in Tables 7 and 8. 
These data, combined with observations, from Bailey (1930) and Rogers 

(1949) yielded an average brood size of 1.17 young from 24 nests. The 

most common brood size was one young (12 nests, 87.5 percent); only 

two nests (8.3 percent) contained two young and one nest (4.2 percent) 

held three young. This brood size is lower than that reported for 

other areas. Data from 22 bald eagle nests with advanced young in 

Grand Teton National Park (Huser 1968, Houston 1969, Bob Wood 1974 

pers. comm.) indicate a mean brood size of 1.73. Sprunt et al. (1973) 

reported from 1.29 to 1.60 advanced young per successful nest for six • 

bald eagle populations. No nestling mortality was observed during my
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TABLE 7. REPRODUCTION OF BALD EAGLES IN YELLOWSTONE NATIONAL PARK, 

1972-74.

Statistic 1972 1973 1974 1972-74

Nesting territories observed (A)1 11 13 14 38
Occupied nests (B) 9 Il(IO)2 11 31(30)2
Percent occupancy (B/A) 81.8% 84.6% 78.6% 81.6%
Occupied nests, activity known (C) 6 10 10 26
Active nests (D) 4 8 6 18
Percent active (D/C) 66.7% 80.0% 60.0% 69.2%
Successful nests (E) 3 3 I 7
Nest success (occupied) (E/B) 33.3% 30.3% 9.1% 23.3%
Nest success (active) (E/D) 75.0% 37.5% 16.7% 38.9%
Young fledged (F) 3 3 I 7
Brood size (F/E) 1.00 1.00 1.00 1.00
Productivity (occupied) (F/B) 0.33 0.30 0.09 0.23
Productivity (active) (F/D) 0.75 0.38 0.17 0.39

IAssuming the Shoshone Channel and 
territory.

2Outcome of one nest unknown.

Lewis Lake nests constitute one

TABLE 8. REPRODUCTION OF BALD EAGLES IN YELLOWSTONE NATIONAL PARK, 
1960-68 (from park files and Murphy 1960, 1961).

Statistic 1960 1961 :1962 1963 1965 1968

Nesting territories observed (A)I 9 10 5 13 8 10
Occupied nests (B) 7 9 4 5 3 8
Percent occupancy (B/A) 77.8% 90% 80.0% 38.5% 37.5% 80.0%
Successful nests (C) 5 5 - I 2 -

Nest success, occupied (C/B) 71.4% 55.5% - 20.0% 66.7% -
Advanced young (D) 6 5 1+ 3 2 1+
Brood size (D/C) 1.20 1.00 - 3.00 1.00 -
Productivity, occupied (D/B) 0.86 0.56 - 0.60 0.67 —

1Including the Shoshone Channel and Lewis Lake nests in the same 
territory.
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study.

Osprey. The average osprey brood size was similar for the three 

years (Table 9) and did not vary greatly between the stream and Yellow

stone Lake nests (Table 10). Including young which died in the nest, 

the average brood size was 1.58. Twenty-two nests (45.8 percent) held 

one young, 24 nests (50.0 percent) two and only two nests (4.2 percent) 

contained three young. The average brood size of advanced young was 

1.55.

TABLE 9. REPRODUCTION OF OSPREYS IN YELLOWSTONE NATIONAL PARK, 
1972-74.

Statistic 1972 1973 1974 1972-74

Total occupied nests
Occupied nests, activity known (A)
Active nests (B)
Percent active (B/A)
Successful nests (C)
Nest success, occupied (C/A)
Nest success, active (C/B) 
Advanced young (D)
Brood size (D/C)
Productivity, occupied (D/A) 
Productivity, active (D/B)

31 41(39)1 37 109(107)
30 39 36 105
27 34 31 92
90.0% 87.2% 86.1% 87.6%
14 19 11 44
45.2% 48.7% 29.7% 41.1%
51.9% 55.9% 35.5% 47.8%
21 30 17 68
1.50 1.58 1.55 1.55
0.68 0.77 0.46 0.64
0.78 0.88 0.55 0.74

1Outcome of two nests unknown.

Estimates of chick mortality were 9, 11 and 22 percent in 1972, 

1973 and 1974, respectively. A total known loss of eight nestlings 

during the three years constituted an estimated 14.3 percent mortality. 

In four cases the entire brood of one or two were lost and in the



TABLE 10. REPRODUCTION OF OSPREYS NESTING ON YELLOWSTONE LAKE AND STREAMS IN YELLOWSTONE 
NATIONAL PARK, 1972-74.

Nests on Yellowstone Lake Nests along all Streams
Statistic 1972 1973 1974 1972-74 1972 1973 1974 1972-74

Total occupied nests 18 22 21 61 12 17(15) 1 15 44(42)
Occupied nests, activity 
known (A) 17 22 21 60 12 15 14 41

Active nests (B) 15 18 18 51 12 15 13 40
Percent active (B/A) 88.2% 81.8% 85.7% 85.0% 100.0% 100.0% 92.9% 97.6%
Successful nests (C) 5 8 4 17 9 10 7 26
Nest success, occupied (C/A) 29.4% 36.4% 19.0% 28.3% 75.0% 66.7% 50.0% 63.4%
Nest success, active (C/B) 33.3% 44.4% 22.2% 33.3% 75.0% 66.7% 53.8% 65.0%
Advanced young (D) 7 13 7 27 14 15 10 39
Brood size (D/C) 1.40 1.63 1.75 1.59 1.55 1.50 1.43 1.50
Productivity, occupied (D/A) 0.41 0.59 0.33 0.45 1.17 1.00 0.71 0.95
Productivity, active (D/B) 0.47 0.72 0.39 0.53 1.17 1.00 0.77 0.98

1Outcome known
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remaining two cases, involving broods of two and three, one young died. 

The cause of death was not determined for any of these losses. These 

mortality rates are comparable to those reported from other areas but 

much lower than the approximately 50 percent nesting mortality rate 

previously reported for canyon-nesting ospreys in Yellowstone Park 

(Skinner 1917). Reese (1970) found nestling mortality rates from 7 to 

21 percent in Chesapeake Bay, D. L. MacCarter (1972) found a 9 percent 

mortality rate at Flathead Lake and Garber (1972) observed a 25 percent 

nestling loss in northern California.

Nest Success and Productivity'

BaZd EagZe. Reproductive data for the bald eagle in Yellowstone 

Park are presented in Table 7 for this study and Table 8 for earlier 

studies. These data show lower nest success and productivity for - 

occupied nests in 1972-74 than in 1960-61. These declines were sta

tistically significant for both productivity (t=2.96, d.f.=44, p=0.005) 

and nest success (x|=5.29, d.f.=l, 0.01<p<0.025). The productivity 

data from 1962 through 1968, especially 1962, 1965 and 1968, were 

gathered during less intensive field work (J. R. Murphy 1972 pers. 

comm.). The low rates of nest occupancy, compared with similar rates 

before and after this period, suggest that occupied, but unsuccessful, 

nesting territories were recorded as inactive. This is possible if 

surveys were made late in the spring when unsuccessful eagles are not 

closely associated with the nest sites. I calculated the number of
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advanced young raised per territory observed as an index of productivity 

to compare all the years from which data are available (Tables 7 and 8). 
The indices are: 0.67, 0.50, 0.23, 0.25, 0.27, 0.23 and 0.07 in the 

years 1960, 1961, 1963, 1965, 1972, 1973 and 1974, respectively. From 

these statistics it appears that reproduction in the years 1963, 1965, 

1972 and 1973 was very similar and that a reduction in reproductive 

success occurred between 1961 and 1963.

Osprey. Reproductive data for the ospreys in Yellowstone Park are 

summarized in Table 9. Since reproduction seemed to vary between areas, 

these data are summarized separately for birds nesting on Yellowstone 

Lake and along streams (Table 10). Table 11 summarizes reproductive 

data for the ospreys nesting in the Grand Canyon and the other stream

nesting ospreys. Table 9 includes data from nests on Lewis and Heart 

Lakes, so statistics contained therein are not the sum of the other 

tables.

Productivity and nest success were not statistically different 

(t=l.03, d.f.=38, 0.2<p<0.4 and X^=O.73,- d.f.=l, 0.25<p<0.50, respec

tively) between active osprey nests in the Grand Canyon and in other 

areas along streams. Therefore, data from all stream nests were 

combined to compare with the active nests on Yellowstone Lake. Sig- * 

nifleant differences were found in both productivity (t=2.58, d.f.=90,

0.01<p<0.025) and nest success (x£=8.23, d.f.=1, p<0.005j.



TABLE 11. REPRODUCTION OF OSPREYS NESTING ALONG STREAMS IN YELLOWSTONE NATIONAL PARK, 
1972-74.

Nests in the Grand Canyon Other Nests Along Streams
Statistics 1972 1973 1974 1972-74 1972 1973 1974 1972-74

Total occupied nests 3 6 6 15 9 11(9)1 9 29(27)
Occupied nests, activity 
known (A) 3 6 6 15 9 9 8 26

Active nests (B) 3 6 6 15 9 9 7 25
Percent active (B/A) 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 87.5% 96.2%
Successful nests (C) I 4 3 8 8 6 4 18
Nest success, occupied (C/A) 33.3% 66.7% 50.0% 53.3% 88.9% 66.7% 50.0% 69.2% ^
Nest success, active (C/B) 33.3% 66.7% 50.0% 53.3% 88.9% 66.7% 57.1% 72.0%
Advanced young (D) 2 6 4 12 12 9 6 27
Brood size (D/A) 2.00 1.50 1.33 1.50 1.50 1.50 1.50 1.50
Productivity, occupied (D/A) 0.67 1.00 0.67 0.80 1.33 1.00 0.75 1.04
Productivity, active (D/B) 0.67 1.00 0.67 0.80 1.33 1.00 0.86 1.08

1Outcome known.
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Table 12 contains the historical records used to reconstruct the 

pre- and post-1945 average osprey brood sizes in Yellowstone Park.

The mean from 14 individually reported pre-1945 nests containing older 

young or young that fledged is 2.36 young per successful nest. 

Albright's (1920b) report adds two nests and increases the mean to 

2.44. This estimate is very similar to osprey brood sizes in Virginia 

in 1934 (Tyrell 1936). There, the average brood size was 2.36 in the 

25 nests in which young were banded.

The post-1945 average is 1.60 (n=5), which is very similar to the 

1972-74 average of 1.55. The present brood size is about 35 percent 

below that of pre-1945; this difference is significant (t=4.41, d.f.= 

56, p<0.001). The average number of young fledged per successful ,nest 

ranged from 1.2 to 2.5 for osprey populations in seven states in the 

1960's, but most averages were below 1.8 (Reese 1970).

Reports, concerning pre-1945 osprey nesting success are summarized 

in Table 13. Only reports o£ more than one nest and covering most of 

the nesting season are considered. A rough estimate of former nest 

success, from these reports, is between 63 and 70 percent, which should 

probably be considered minimal. It was 47.8 percent in 1972-74, based 

on active nests that raised young. A general idea of historical pro

ductivity can be gained by multiplying the brood size by nest success. 

This gives between 1.49 and 1.71 young per active nest. The corre

sponding 1972-74 statistic was, 0.74.
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TABLE 12. HISTORICAL RECORDS OF OSPREY BROOD SIZE IN YELLOWSTONE 

NATIONAL PARK FOR THE PERIODS 1896-1940 AND 1947-1954.

Year Nest
Number of Older
Young or Fledged Source

1896 Lookout Point 2 Clark 1897
1920 Eagle Nest Rock 4 Skinner 1920a

Grand Canyon 9 young in 4 nests Albright 1920a
Grand View 2 Albright 1920b
A Canyon nest I Gignoux 1920

1921 Inspiration Point 2
Inspiration Point 2 Skinner 1921

1922 Eagle Nest Rock 3 Skinner 1922a
Inspiration Point 2
Inspiration Point 2
Grand View 3 Skinner 1922b

1935 Grand View 2 Kearns 1935
1939 Eagle Nest Rock 2 Brady 1939

Grand View 3 Bates 1939
1940 Lookout Point 3 Bates 1940

Total: 33 young in 14 individual nests = 2.36 young/nest
or 39 young in 16 nests = 2.44 young/nest.

1947 Eagle Nest Rock I Blume 1947
1949 Lookout Point 2 Condon 1949
1950 Eagle Nest Rock 2

Seven-mile Hole 2 Rogers 1950
1954 Eagle Nest Rock I Stevens 1954

Total: 8 young in 5 individual nests = 1.60 young/nest.
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TABLE 13. HISTORICAL RECORDS OF OSPREY NEST SUCCESS IN YELLOWSTONE 

NATIONAL PARK BEFORE 1945.

No. Nests No. Nests 
Year Starting Successful Area Source

19201 6 3 Grand Canyon, Mary 
Bay and Eagle Nest 
Rock Skinner 1920a,.b

1922 5 4 Grand Canyon Skinner 1922a, b
1940 2 I Grand Canyon Bates 1940
1941 Ji _2 Grand Canyon Truman 1941
Total 16 10

or IO1 7
10/16=63% nest success
7/10=70% nest success

1Skinner attributed this nest mortality to a hail storm. Nest success 
is calculated both with and without these 1920 data.

In 1968 Turner (1968) observed five active nests in the Grand 

Canyon. All were unsuccessful.

Nonbreeding

The importance of considering nbnbreeders in studies of raptor 

reproduction has been stressed by Brown (1974) and Postupalsky (1974). 

In the tables of reproductive data, I have included both occupied 

nests and active nests, thereby calculating reproductive, statistics on 

the basis of all pairs associated with nests and just those pairs which 

laid eggs.

Bald Eagle. Since 69 percent of the occupied bald eagle nests of 

known activity were active during this study (Table 7), 31 percent of
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the adult population associated with occupied nests did not breed 

(i.e. lay eggs). All of the 69 eagles in adult plumage seen during
I I

this study (Table I) were near nesting areas. Of the 67 seen near 

nests with a known outcome, seven (10.4 percent) were single eagles 

associated with unoccupied nests. By expanding the percentage of 

active nests to all occupied nests and adding the adults associated 

with unoccupied nests, it was calculated that an average of 38.7 per

cent of the bald eagles in adult plumage known to be in the park during 

this study did not attempt to breed. I am not aware of any studies in 

which the total nonbreeding segment of a bald eagle population has been
I

estimated. However, Chrest (1964) reported that, in a stable bald 

eagle population in Alaska, about 40 percent of the pairs which es

tablished a territory did not lay eggs. Brown (1974) reported that 

in a stable, capacity population of the related African fish eagle 

(Hal1Laeetus voetfev) at Lake Naivasha, Kenya, 36.6 percent of the 

pairs did not breed.

Osyvey. During this study, an average of 12.4 percent of the 

occupied osprey nests of known activity were not active (Table 9). 

Expanding this percentage to all occupied nests and adding single 

adults associated with unoccupied nests and "extra" adults seen near 

occupied nests (Table 2), results in a maximum estimate of 16.,2 per

cent nonbreeders. This estimate may be high since not all of the 

nests in the park were located. By excluding the "extra" adults, the



estimate becomes 15.1 percent. Adults seen far from known nests were
!

excluded since these were mostly sightings from areas which were not 

intensively searched for nests. Henny and Van Velzen (1972) estimated 

from band returns that 5 to 10 percent of an osprey population on the 

breeding area would consist of sexually immature two-year-old birds. 

However, studies in California and Idaho have shown nonbreeding rates 

(percentage of occupied nests which were not active) of 11 percent 

(Garber 1972, Melquist 1974), which is very similar to the corre

sponding rate of 12.4 percent in Yellowstone Park.

i
^ Factors Affecting Reproductive Success 

-Human Presence

Bald Eagle. Murphy (1965) believed that one requirement in nest- 

site selection by eagles in Yellowstone Park was freedom from human 

disturbance or intervention. He supported this by the following obsen- 

vat ions : (I) active nests were not present on the north shore of 

Yellowstone Lake, which receives heavy human use, (2) the nest at
I

Grant Village was abandoned in 1963 when the new campground was con

structed and (3) the nest close to the road along the Madison River 

was abandoned in 1961 in favor of one concealed and farther from the 

highway, which he attributed to the rebuilding of the highway in the 

late 1950’s. Murphy (1965) also noted that the Fishing Bridge nest 

received visitation by fishermen and hikers after the first of July
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and speculated that if disturbance were to occur, earlier, during the 

critical period of nest establishment, the nest site would have been 

abandoned long ago.

Mathisen (1968b) reported that the amount of human disturbance 

present on the Chippewa National Forest in Minnesota had no measurable 

effect on nest success or productivity of the bald eagles, but he also 

speculated that disturbance earlier in the season might have an effect. 

Herrick (1933) noted that construction of an observation tower tempo

rarily interrupted nest-building but construction of a second tower 

during a later breeding season did not cause the pair to abandon their 

two-week-old young (Herrick 1932). Grier (1969) found that single 

climbs into nests containing 2- to 11-week-old young had no measurable 

effect on subsequent productivity.

These studies suggest that the presence of humans during nest 

initiation could alter nesting activities, but that bald eagles are 

quite tolerant of human presence later in the nesting season, especially 

after the young have hatched. Hatching in Yellowstone Park is about 

20-25 May and human use of Yellowstone Lake and the backcountry, ' 

where most eagle nests are, generally begins about or after 15 June. 

Therefore, unsuccessful eagle nests have failed before human use of 

the areas begins. In 1973, the Eagle Bay nest failed even though the 

nearby campsite was closed. One eaglet was raised from the nest on 

Stevenson Island., which was literally surrounded by small fishing
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boats after 15 June, although very few fishermen landed on the island. 

These observations suggest that human presence is not a significant 

factor in bald eagle nesting failure at this time.

Osprey. It was noted earlier that osprey reproduction was sig

nificantly lower on Yellowstone Lake than along streams. Human dis

turbance was suspected as a factor because most stream nests are in 

areas which receive little human use before 15 July while Yellowstone 

Lake receives relatively heavy use beginning on 15 June. Data pre

sented in Table 14 show that nest success was significantly greater 

(X^=5.35, d.f.=l, 0.01<p<0.025) for active nests over I km from a 

campsite during the years 1972-73. When the 1974 data were added, the 

difference was no longer significant at the 5 percent level (xj;=2.,92, 

d.f.=1, 0.05<p<0.10). In 1972 and 1973, the success of active nests 

far from campsites compares favorably with the "control" nests along 

streams (Table 10). Because of the results obtained in 1972-73,

backcountry campsites within a I km radius of active osprey nests
/

were closed on 9 June 1974. However, in 1974, the success of nests 

farther than I km from a campsite was essentially the same as those 

closer (Table 15). This uniformly low success may have been due to 

adverse weather conditions in 1974. Two young ospreys were dead on 

11 August 1974 on a nest 200 in from a campsite which was opened on I 

August. Judging from their size on 11 August, these young probably 

died before the campsite was opened.
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TABLE 14. RELATIONSHIP OF ACTIVE OSPREY NEST SUCCESS AND PRODUCTIVITY 

TO THE DISTANCE FROM BACKCOUNTRY CAMPSITES ON YELLOWSTONE 
LAKE.

Nest Success Productivity
Total
Nests

Successful
Nests

Per
cent

Young
Raised

Produc
tivity

>1 km
1972 7 4 57 5 0.71
1973 11 _7 64 12 1.09

Subtotal 18 11 61 17 0.94
19741 13 _3 23 _6 0.46

Total 31 14 45 23 0.74
<1 km

1972 8 I 13 2 0.25
19731 _6 I 17 I 0.17

Subtotal 14 2 14 3 0.21
1974 _4 I 25 I 0.25

Total 18 3 17 4 0.22

1Excluding one nest which blew down.

TABLE 15. EFFECTS OF THE 1974 
REPRODUCTION.

CAMPSITE CLOSURE EXPERIMENT ON OSPREY

Distance to Nearest 
<1 km

; Campsite 
>1 km

Active nests (A) 4 13
Nests hatching young (B) I 4
Successful nests (C) I 3
Nest success— hatching (B/A) 25% 31%
Nest success— fledging (C/A) 25% 23%
Young hatched (D) I 8
Young fledged (E) I 6
Productivity (E/A) 0.25 0.46
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Another measure of the effect of human presence on the shore near 

nests is shown in Figure 4, which presents the relationship of osprey 

nests visible from a boat in 1924 and 1974 to the areas of greatest 

shoreline use by fishermen. There were eight nests present in 1924 in 

the areas which are now heavily used, but there was only one visible 

from a boat in 1974; one not visible from a boat was also present.

Away from the heavily used areas, the number of nests declined from 16 

to 13. This indicates a differential decline of about 88 percent in 

the heavily used area compared with about 19 percent in the "control" 

area. No nests were known to be present in the heavily used West Thumb 

area of Yellowstone Lake during this study, although Elrod (1897) re

garded them as numerous in this area. In addition, one nest at the 

mouth of Solution Creek,, active in 1971 (Paul Ausum 1973 pers. comm.), 

two nests along Arnica Creek, active in 1950 and 1951 (James Welsh 1973 

pers. comm.) and one built at Duck Lake in 1931 (Yeager 1931) are no 

longer in existence. A nest at Mary Bay (Skinner 1920a, Wright 1935), 

another heavily used area of the lake, has also disappeared. In 1950- 

55, the shoreline areas around Yellowstone Lake received a yearly aver

age of 86,112 fisherman days and 123,819 fisherman hours (Cope 1955); 

in 1971-73 the corresponding statistics were 77,866 and 144,297, re

spectively (Dean 1972, Dean and Parley 1973, 1974).

Ospreys nesting in the Grand Canyon are not noticeably disturbed 

by the tourists along the rim, as Elrod (1897) and Wright (1935) also
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Figure 4. Map of Yellowstone Lake showing osprey nests visible
from a boat in 1924 (Sawyer 1924) and 1974, and areas of 
heaviest shoreline use by fishermen in 1950-55 (Cope 1955) 
and 1971 (Dean 1972).
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noted. This is supported by the fact that nest success and productivity 

were not statistically different from the ospreys nesting along streams.

Boating could also affect nest success. Data in Table 16 show that 

osprey nest success was somewhat higher in areas receiving heavy boating 

use (human use category II) than light use (category III) and was lowest 

in areas where people used the shore (category I). None of the values 

in Table 16 were statistically different from the others (X2=2.02, d.f.

=2, 0.25<p<0.50 for 1972-73 data). If boating did effect nest success,- one 

would expect to find successful nests considerably farther from the y - 

shore than unsuccessful nests. In 1972-73, successful and unsuccessful 

nests averaged 101 and 89 m from the shore, respectively, a difference 

which was not statistically significant (t=0.41, d.f.=31, p>0.5). If 

data for all three summers were included, successful nests averaged 

closer (91 m) to the shore than unsuccessful nests (99 m). I observed 

the reactions of incubating ospreys to a 25-foot Bertram boat passing 

at various speeds and distances on 10 June (early incubation) and 10 

July 1974 (late incubation). Although sample sizes were small, there 

was an indication that ospreys became habituated to the presence of 

boats. On 10 June, incubating ospreys stood up when the boat was an 

average distance of 80 m from the nest (n=6) and flew at 60 m (n=3), 

while on 10 July, the corresponding averages were 45 (n=3) and 40 m 

(n=2), respectively. The boating season begins about 15 June, con

current with the fishing season. A boat heading straight for a nest



-64-
TABLE 16. THE RELATIONSHIP OF HUMAN USE CATEGORIES TO ACTIVE OSPREY

NEST SUCCESS AND PRODUCTIVITY ON YELLOWSTONE LAKE.

Category
No. of 
Nests

Successful
Nests

Per
cent

Young
Raised

Produc
tivity

I
1972 3 I 33 2 0.67
19731 3 0 _0 0 0.00

Subtotal 6 I 17 2 0.33
1974 3 I 33 I 0.33

Total 9 2 22 3 0.33
II

1972 9 3 33 3 0.33
1973 _7 5 Tl _9 1.29

Subtotal 16 8 50 12 0.75
1974 _8 _2 25 _4 0.50

Total 24 10 42 16 0.67
III

1972 3 I 33 2 0.67
1973 _7 3 43 4 0.57

Subtotal 10 4 40 6 0.60
19741 _5 I 20 2 0.40

Total 15 5 30 8 0.53

1Excluding a nest which blew down.

seemed more disturbing than one passing by. If chased from the nest, 

the ospreys returned shortly. There were also indications that ospreys 

nesting in more heavily used areas were less disturbed by boats on 10 

July than ospreys nesting elsewhere. These observations plus the re

sults of the two independent tests indicate that boating activities at
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the present levels have a minimal effect on osprey nesting success.

Since the primary cause of decreased nest success is the failure 

of the eggs to hatch, the critical disturbance probably occurs during 

incubation. Data in Table 6 show that the hatching rate in nests near 

campsites is very low. Figure 5 shows that use of backcountry camp

sites on Yellowstone Lake begins abruptly about 15 June, near the mid

point of incubation. Before 1953, the fishing season opened on 30 May 

(Cope 1955). There is very little human use along the shore or oh the
I

lake before the fishing season (Elwood Jones 1972 pers. comm.). In

creased human activities may disturb the ospreys and cause them to 

spend more time off the eggs. I have few indications of nest abandon

ment, but hatching failure may be due to embryonic death by over

heating. Birds have high body temperatures, only a few degrees below 

the temperatures at which proteins begin to denature (Bartholomew 1972) 

and, consequently, death of the embryos by overheating is quite close

at all times (Drent 1972). Lethal internal herring gull (Larus
'

argentus) egg temperatures were reached within two hours on a sunny 

morning at a shade air temperature of 18 C (Drent 1972). In Yellow

stone Park in the latter part of June, temperatures of 18 C are often 

exceeded. Hunt (1972) found that hatching success was significantly 

lower in Maine herring gull colonies which were visited by picnickers. 

He attributed this to embryonic death through overheating while the 

parents were off the eggs as a result of disturbance by humans. Solar
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radiation would be expected to be more intense at the park's elevation 

than in Maine.

The reports in the literature concerning the effects of human 

disturbance on osprey populations are quite varied. Ames and Mersereau 

(1964), Reese (19,69), Postupalsky (1969), D. L. MacCarter (1972) and 

Schroeder (1972) considered effects of human disturbance to be minimal 

on Connecticut, Maryland, Michigan, Montana and northern Idaho study 

areas, respectively. Several nest failures due to human disturbance 

have been reported by Dunstan (1973), Garber (1972) and Ames and 

Mersereau (1964). Schmidt (1966) and Reese (1970, 1972) have impli

cated human disturbance as having an adverse effect on osprey repro

duction. Rhodes (1972) speculated that lack of human disturbance may 

have been one reason why platform-nesting ospreys on an island in 

Chesapeake Bay exhibited higher productivity than ospreys nesting else

where in the bay. However, this speculation is complicated by evidence 

that ospreys nesting on man-made structures in Chesapeake Bay are more 

successful than those nesting in trees (Henny et at. 1974). Dunstan 

(1968) felt that man is a significant factor in reduced productivity 

in Minnesota and noted that ospreys seem to be building their nests 

farther from lake and river shores than previously, perhaps due to 

increased travel by watercraft. To my knowledge, only French (1972) 

has evaluated the effects of human disturbance statistically. He 

found a very low level of significance (0.10<p<0.25) in the differences
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of osprey nest failure associated with four levels of human dis

turbance.

Timing (D. L. MacCarter 1972, Dunstan 1973) and degree of habitu

ation may explain many of the differing results. Ospreys initiating
, - (

nesting in an area with humans present may be more tolerant of later 

human activities than those initiating nesting with no humans present. 

Perhaps this is one reason why Ames and Mersereau (1964) found a lower 

nest success in areas less frequented by humans than in areas more 

frequented. Pronounced effects of human activities on osprey repro

duction occurred during this study. I believe this is due to the 

abrupt appearance of humans on the shore near nests during the incu

bation period, a condition which is not found in the other areas. 

Shooting is forbidden in Yellowstone Park and is virtually nonexistent.

The Eagle Nest Rock osprey nest was last recorded as occupied in 

1957 (Garrison 1957). Bill Hope (1972 pers. comm.), the Assistant 

Chief of Maintenance, believed that blasting during bridge construction 

directly below the nest in 1958 and 1959 caused the ospreys to abandon 

it. Garrison (1962) reported in 1962 that the nest had not been occu

pied for two years due to road construction. Ospreys were seen or 

reported in the vicinity of the nest at least once during each summer 

of the study, but no nesting efforts were observed.



Weather

Bald Eagle. Sprunt et al. (1973) found that yearly reproduction 

in several bald eagle populations, spread over a wide area, may be 

affected by a common factor. Postupalsky (1967) has commented on an 

apparent relationship between the severity of the winter preceding a 

breeding season and the overall success of that season. During this 

study, the mean temperatures in the Yellowstone Drainage of Wyoming 

from October through April were -3.4, -3.9 and -2.3 C preceding the 

1972, 1973 and 1974 breeding seasons, respectively. Winter severity, 

at least as reflected by mean winter temperatures, does not explain 

the low 1974 productivity (Table 7). The mean May temperature at Lake 

was 3 C below average in 1974 and below the 1972 and 1973 means. Since 

eagle eggs in the park hatch at the end of May, the cold conditions 

during this month may have affected reproduction in 1974. Loss of nests 

to wind was not a problem during this study.

Osprey. Observations have been presented suggesting that ospreys 

nesting on Yellowstone Lake, but not in other areas of the park, laid 

eggs later in 1974 than in 1972 and 1973. The nesting success and 

productivity of Yellowstone Lake ospreys was much lower in 1974 than 

in 1972 and 1973 (Table 10), the clutches appeared to be smaller, the 

hatching rate was lower (Table 6), the low success was uniform in re

lation to distance from campsites (Table 14) and the decrease in nest 

success from previous years was more pronounced among undisturbed nests '
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on Yellowstone Lake (Table 14) than along the streams (Table 10).

These observations suggest that some factor or factors differentially 

delayed nesting and reduced productivity on Yellowstone Lake in 1974.

Photostimulation apparently causes only partial ovarian develop- 1 

ment in female birds; the full reproductive condition is achieved only
I

under the influence of complementary factors, such as food availability 

or other environmental stimuli (Immelmann 1972). Perhaps important 

environmental stimuli were delayed in 1974. In 1972 and 1973, beginning 

of incubation and complete ice-out occurred within.two days of 29 May. 1 

In 1974, however, complete ice-out was on 4 June, a week later than 

normal (Jack Dean 1974 pers. comm.), which implies a delay in the 

availability of fish from the lake. King (1972: 102) stated that "the 

reproductive potential of a [bird] species is most sensitive to caloric 

shortage at the time of egg-laying" and Lack (1966) and Perrins (1970) 

felt that availability of enough food to form eggs was important to 

the timing of egg-laying for several species of birds. !

Later nesting in 1974 may also have been a result of a delay in 

adequate environmental stimuli, such as open water. A delay in suita

ble nesting conditions for the arctic-nesting brant (Branta bemiola) 

apparently delayed nesting and reduced success (Barry 1962).' Effects 

of late ice-out may also account for the consistently later nesting 

on Yellowstone Lake than in the Grand Canyon and along other streams.
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Wlth the available data, the reasons for the marked reproductive 

decline in 1974 on Yellowstone Lake remain obscure. However, the 

factors associated with the delay in nest inititation appear to have 

been important since nests on the streams, which were not delayed, did 

not exhibit a comparable decline in productivity. This implies that, 

although Yellowstone Lake is an adequate breeding area in normal years, 

the breeding season is at the limit of acceptability for ospreys and in 

late seasons the area may only be marginal for nesting. The breeding 

season on Yellowstone Lake is similar to that of arctic-nesting 

ospreys at the northern limits of the species' range and, in normal 

years, first fledging (not juvenile independence) occurs, on the aver

age, less than one month before fall departure. Johnson and Melquist 

(1972) felt that high altitude lakes in Idaho lacked nesting ospreys 

because of the short season and the limited food.

The destruction of active osprey nests by wind has been reported 

as a significant cause of nest failure in several areas, at least in 

some years (Dunstan 1968, Reese 1968, 1970, Postupalsky and Stackpole

1974). Postupalsky (1974) has recommended that losses due to accidents 

be separated when evaluating potential productivity. During this study, 

nest destruction due to wind was an insignificant cause of nest failure; 

three active nests and one nest destroyed before activity was deter

mined were lost due to wind. Excluding these nests from productivity 

calculations would yield average rates of active nest success and
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productivity per active nest of 34.7 percent and 0.55, 66.7 percent 

and 1.00 and 49.4 percent and 0.76 for Yellowstone Lake (Table 10), 

nests along streams (Table 10) and all nests (Table 9), respectively.

Pesticides

History. Ratcliffe (1967) discovered declines in eggshell thick

ness indices since the widespread introduction of pesticides in 1945- 

46 in several British birds which were also decreasing in numbers. He 

speculated that this was due to physiological changes caused by pesti

cide residues in these birds since the declines coincided with the 

beginning and relative degree of pesticide use. Hickey and Anderson 

(1968) found a correlation between changes in eggshell thickness since 

1947 and population status for several North American raptors, in

cluding ospreys and bald eagles. They also reported a significant 

inverse correlation between the thickness of herring gull eggshells 

and the DDE content of the egg. Porter and Wiemeyer (1969) then showed 

experimentally that American kestrels (Faloo sparverius) receiving 

dieldrin and DDT in their diet laid eggs with thinner shells and had a 

lower productivity than the controls. DDE has been shown to be the 

major cause of the production of thin-shelled eggs by raptorial and 

piscivorous birds (Risebrough et at. 1970) and a logarithmic relation

ship between DDE residues and eggshell thickness has been reported 

(Blus et at. 1972a, 1972b).
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/

Since the rivers in Yellowstone Park either originate there or in 

the surrounding wilderness, pesticides would not be expected to enter 

the park ecosystem via the waterways. I do not know the history of 

pesticide use in areas adjacent to the park, but the Yellowstone drain

age in the park was sprayed aerially with DDT in July 1955 and 1957 to 

control spruce budworm (Chovistoneura fumiferana). The sprayed area in 

1955, which also included areas outside the park, received an average 

of 0.25 kg/ha (Cope 1956). The 1957 spray was on 29,000 ha of the 

Lamar and lower Yellowstone valleys (below the falls) and surrounding 

areas at an average application rate of 1.12 kg/ha (Cope 1961).

Cope (1961) has summarized the effects of the 1957 spray on 

aquatic life. In the spray areas, which were downstream from all bald 

eagle and most osprey nests, all 80 samples of mountain whitefish 

(Prosopi-um Wi-Ili-Cansoni-J, rainbow and brown trout contained either DDT 

(up to 14.0 ppm) or DDE (up to 6.53 ppm), or both. Cope (1961) also 

analyzed whole cutthroat, trout from Pelican Creek in 1958 and 1959. 

Although this creek was 50 km from the nearest spray, the fish con

tained an average of 0.363 ppm DDT. Similar levels were found both 

years.

In 1971, water and fish samples from Yellowstone Park were ana

lyzed for pesticide and polychlorinated biphenyl (PCB) residues by the 

Environmental Protection Agency (1971). The water samples were ana

lyzed for 18 commercially important pesticides, but only DDT and its
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analogs were detected. Arachlor 1248 (a PCB) was also detected in the 

waters of the Yellowstone, Madison and Snake Rivers.1 Fish samples were 

analyzed for residues of PCB's and DDT and its analogs. No PCB residues 

were detected in any of the fish samples (detection limit = 0.1 ppm).

The residue analyses of eight cutthroat trout taken from Yellowstone 

Lake near the mouths of Pelican, Beaverdam and Solution Creeks in 1971 

are presented in Table 17. These residue levels are lower than those

TABLE 17. PESTICIDE RESIDUES FROM EIGHT CUTTHROAT TROUT COLLECTED 
FROM YELLOWSTONE LAKE IN 1971 (EPA 1971).1

Sample p ,p '-DDE o,p ’-DDE p ,p ’-DDT o,p’-DDT p,P 1-DDD

Meat 0.030 0.002
Gills 0.070 0.002 0.030 0.010 0.010
Heart 0.010 — 0.010 — —

Kidney 0.010 — 0.010 — —

Gonad 0.050 — 0.040 0.010 0.020

1All values in ppm wet weight, no PCB residues detected.

reported by Cope (1961). The EPA (1971) also found very low DDE and 

DDT levels and no detectable DDD residues in 25 brown trout and 30 

brook trout collected from the Gardner River near Mammoth in July 1971. 

Eight cutthroats collected from Yellowstone Lake at Fishing Bridge in 

July 1971 contained an average of 0.26 ppm mercury on a wet weight of 

fish flesh basis (Keffer 1971). This mercury is believed to have 

originated naturally, primarily from acid thermal areas (Dean 1972).
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Batd Eagle. Bald eagle eggshells have become significantly 

lighter since the beginning of the pesticide era in southern populations 

(12-19.3 percent decrease) (Hickey and Anderson 1968, Anderson and 

Hickey 1972) and significantly thinner in some northern populations (10- 

11 percent decrease) (Wiemeyer et at. 1972). Krantz et at. (1970) 

found much higher residues of DDE and dieldrin in eggs from a Maine 

population with very low productivity than in the more productive 

Wisconsin and Florida populations. Sprunt et at. (1973) also felt that 

differences in reproduction in six bald eagle populations were due to 

differences in relative contamination with hydrocarbon pesticides, 

principally DDT and its metabolites. Bald eagles do not seem to be 

unusually susceptible to DDT and pesticide poisoning is apparently not 

a significant direct factor in bald eagle mortality (Stickel et at. 

1966).

I climbed into four active nests and one nest of unknown activity 

after they failed and found very small eggshell fragments in one nest 

(Southeast Arm in 1973). Eggshell breakage has been associated with 

eggshell thinning and chemical contamination (Ratcliffe 1970), but no 

conclusions can be drawn from this one observation. Most of the frag

ments were found quite deep in the nest lining, which would not be 

expected if predation was involved, unless the parents trampled the 

remaining fragments into the lining. As noted latei, birds, and 

especially waterfowl, seem to be very important prey items to
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Yellowstone bald eagles. Heath and Hill (1974) found that DDE was the 

predominate residue present in adult mallard and black duck (Anas 

rubvipes) wings. Residues were generally highest in the Atlantic and 

Pacific (which includes Wyoming and western Montana) Flyways. If 

pesticides are involved in the observed decline in reproductive success, 

migratory waterfowl could be contributing to the residues in the eagles.

Osppey. Ames and Mersereau (1964) first implicated DDT compounds 

as a factor in low osprey reproductive success. Ames (1966) showed 

that DDT residues were higher in the eggs and prey of a declining popu

lation in Connecticut than in a stable population in Maryland. Hickey 

and Anderson (1968) found a 2.8 percent decrease in eggshell weights 

from the pre-pesticide period in stable populations in Maryland and 

Virginia, and a 25.1 percent decrease in a declining New Jersey popu

lation. Pesticides have apparently affected osprey reproduction (Henny 

and Ogden 1970), but not juvenile and adult mortality rates (Henny and 

Wight 1969).

During this study, the contents of four eggs from nests on Yellow

stone Lake were analyzed for common pesticide residues. The results 

varied considerably, but DDE and DDD appeared to be the major insecti

cides present (Table 18). The DDT values must be considered as maximal, 

since they are probably due primarily to the PCB residues present 

(D. L. Hughes 1974 pers. comm.). Desiccation may have exaggerated 

the residues in the addled egg (Stickel et at. 1973) but the data



TABLE 18. PESTICIDE AND PCB RESIDUES FROM FOUR OSPREY EGGS FROM YELLOWSTONE PARK.1

Egg
No.2

Lipid
% Endrin3 DDE DDD DDT

Est.
PCB Dieldrin BHC Lindane HCB

I 3.8 0.015 11.6 1.25 0.065 1.35 0.040 — 0.005

2 1.4 0.003 3.38 0.34 0.030 0.35 0.010 0.002 0.001

3 3.0 — 4.28 0.21 0.010 0.21 0.030 — —  0.004

5 5.1 — 9.53 1.41 0.15 1.70 0.043 0.003 - -

Mean 3.3 0.005 7.20 0.80 0.064 0.90 0.031 0.001 0 0.002

±S.E.. ±0.8 ±0.004 ±2.00 ±0.31 ±0.031 ±0.37 ±0.007 ±0.001 ±0.001

1Egg data are presented in Table 19.
2
Numbers correspond with those in Table 19.

All pesticide and PCB residues are expressed in ppm wet weight.
3
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required to correct a possible bias are not available. These values, 

are very similar to those reported by Melquist (1974) in a stable to 

increasing population. In Yellowstone Lake cutthroat trout, the major 

DDT compounds were DDE and DDT (Table 17) and PCB residues, were not 

detected, suggesting that the contaminants in the osprey eggs may have 

been acquired on the wintering grounds or during migration.

Eggshell thickness indices (Ratcliffe 1967) were calculated from 

five eggshells (Table 19). This index is a reliable indication of 

thickness (Anderson and Hickey 1972). The three indices from eggs 

which contained late embryos may be biased downward because, at least 

in domestic fowl (Galtus domesti-aus) eggs, embryos obtain calcium from 

the shell and its thickness decreases, especially during the last half 

of incubation (Vanderstoep and Richards 1970). The mean thickness in

dex from these eggs, 2.19, is identical to that calculated from data 

found in D. L. MacCarter (1972) for 12 eggs from Flathead Lake and 

comparable to the index of 2.15 for 11 fresh eggs from northern Idaho 

(Melquist 1974). Melquist's (1974) index represented a significant

17.6 percent decrease from pre-pesticide era eggshells from the Pacific 

Northwes t.

The residue and thickness data presented here are very meager and 

should be interpreted with caution, but they provide baseline data 

which may be useful in the future.



TABLE 19. OSPREY EGGSHELL MEASUREMENTS FROM YELLOWSTONE LAKE NESTS.

Egg
No.1

Collection 
Date & Nest Contents

Volume
(ml)2

Length
(mm)

Breadth
(mm)

Weight
(mg)

Thickness
Index3

I 12 July 73-22 late embryo 70 62.1 46.8 6379.5 2.19

2 12 July 73-22 late embryo 65 61.4 46.2 6178.0 2.18

3 9 Aug. 73-2 late embryo 67 60.6 46.9 6615.8 2.33

4 9 Aug. 73-2 addled 62 59.0 45.7 6705.7 2.49

5 12 Aug. 74-39 addled 55 70.3 57.3 7131.4 1.77

Mean 64 62.7 48.6 6602.1 2.19

±S.E. ±3 ±2.0 ±2.2 ±161.3 ±0.12

^Correspond with numbers in Table 18. 

2Entire egg was emersed in water.

1 Weight______  (Ratcliffe 1967).
Length x Breadth
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Predation

No evidence of nest predation was found during this study, although 

abandoned eggs were probably scavenged from unsuccessful nests. Bald 

eagle eggs seemed to disappear shortly after abandonment, while osprey 

eggs were present much longer. This was probably related to the inci- 

cations that eagles are not as closely associated with unsuccessful 

nests as ospreys. The abundant common ravens are probably the major 

egg scavengers; one instance of ravens eating abandoned osprey eggs 

has been reported from the park (Bates 1940). .

Prey and Foraging Behavior

Prey Species

Bald Eagle. A list of the 56 prey items found in or under bald 

eagle nests or under perches during the three summers is presented in 

Table 20. Birds accounted for the largest percentage of the sample, 

with fish and mammals following in that order. Waterfowl comprised 

over one-third of the entire sample and was the most important single 

category. Most of the prey were water-associated animals.

Retfalvi (1970) believed that because bald eagles tend to tear 

fish in the nest and larger prey away from the nest, nest debris would 

exaggerate the proportion of fish in the diet. However, Imler and 

Kalmbach (1955) believed debris from in and around nests would contain 

a lower portion of fish than the actual diet, since eagles seldom form

-80-
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TABLE 20. PREY SPECIES UTILIZED BY BALD EAGLES IN YELLOWSTONE 
NATIONAL PARK.

Minimum 
No. of

Category Individuals

Percent
Frequency
Within
Group

Total
Percent
Frequency

Birds
Mallard (Anas platyrhynohos) 4 12.5 7.1
Coot (Fulioa amerioana) 4 12.5 7.1
Green-winged teal (Anas oreaca) 2 6.3 3.6
Pintail (Anas acuta) (?) I 3.1 1.8
Gadwall (Anas strepera) I 3.1 1.8
Common merganser (Mergus merganser) I 3.1 1.8
Barrow's goldeneye (Bucephata islandica) I 3.1 1.8
Unidentified ducks 6 18.8 10.7

Waterfowl Subtotal 20 62.5 35.7
Gray jay (Perisoreus canadensis) 2 6.3 3.6
White pelican (Pelecanus erythrorhyncos) I 3.1 1.8
Unidentified birds 9 28.1 16.1

Total 32 100.0 57.1
Fish
Cutthroat trout (Salmo clarki) 7 50.0 12.5
Longnose sucker (Catostomus catostomus) 4 28.6 7.1
Utah sucker (Catostomus ardens) (?) I 7.1 1.8
Unidentified fish 2 14.3 3.6

Total 14 100.0 25.0
Mammals
Muskrat (Ondatra zibethica) 4 40.0 7.1
Red squirrel (Tamiasciurus hudsonicus) 2 20.0 3.6
Mule deer (Odocoileus hemionus) I 10.0 1.8
Northern pocket gopher (Thomomys
talpoides) I 10.0 1.8

Unidentified mammals 2 20.0 3.6
Total 10 100.0 17.9
Grand Total 56 100.0
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pellets after Ingesting fish. I found some pellets which contained 

fish bones and vegetation, but I feel the proportion of fish was under- , 

estimated because bird and mammal remains are more conspicuous. '

The bald eagle's scavenging habits are well known (Bent 1937,

Wright 1953, Imler and Kalmbach 1955). It was not possible to ascertain 

what portion of the diet was carrion in this study. The mule deer 

(Odooo-IZeus hemionus), represented by hair in a pellet, and the white 

pelican (Peleoanus erythrorhynoos) were probably taken as carrion. The 

presence of fishing line and other gear in most nests examined suggested 

that dead or weakened fish were taken. Many of the waterfowl wings in 

the sample had sheathed, partially grown feathers, indicating they may 

have been killed by the eagles during the vulnerable flightless period.

The bald eagles in Yellowstone Park seemed to eat a smaller pro

portion of fish and a correspondingly larger proportion of birds during 

the breeding season than eagles in other parts of the continent (Table 

21). Only Murie (1940) reported a greater proportion of birds, most of 

which were seabirds. There are few quantitative studies of bald eagle 

food habits, but most indicate that fish are of primary importance, es

pecially in the breeding season (Bent 1937, Imler and Kalmbach 1955). 

Munro (1938) has illustrated that the bald eagle is an opportunistic 

predator and scavenger. Experiments by Wright (1953) in New Brunswick 

between 18 June and 7 September indicated that wild bald eagles pre

ferred dead fish over dead birds or mammals. Stewart (1970) reported



TABLE 21. BALD EAGLE FOOD HABITS DURING THE BREEDING SEASON IN VARIOUS AREAS OF NORTH 
AMERICA.

Area
No. of 

Prey Items
Method of 

Study
Percent Occurrence 
Fish Birds Mammals Source

New Brunswick1 138 Observations 
and remains

90 9 I Wright (1953)

Ohio 1922 43 Observations 
at nest

70 30 0 Herrick (1924)

1923 58 I t  I l 96 4 0
Southeast Alaska2 291 stomachs 71.0 5.1 3.1 Imler & Kalmbach (1955)
Michigan 32 Remains in and 

under nest
63 12 25 Tate & Postupalsky 

(1965)
Maryland & Virginia 

San Juan Island,

63 Remains under 
nests
Observations

52.4 33.3 4.7 Imler & Kalmbach 
(1955)

Washington 1962 43 at nest 43.0 1.2 53.4 Retfalvi (1970)
1963 44 I l  I l 36.5 5.4 58.1

Yellowstone National 
Park
Aleutian Islands,

57 Remains in and 
under nests
Remains in and

25.0 57.1 17.9 This study

Alaska 1936 74 under nests 18.8 58.9 5.3 Murie (1940)
1937 325 I l  H 6.1 86.0 7.6

1Data from the whole year, but mostly from during the breeding season.

2Average of volumetric percentages for May through August
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that a captive young eagle preferred fish and birds over mammals, but 

showed no selection between fish and birds.

Bald eagles overwintering in the park often feed on the carrion 

of large ungulates (Skinner 1928, Imler and Kalmbach 1955, Cole 1972). 

The importance of this food source, during the winter is not known at 

this time.

Osprey. All Of the osprey prey remains came from the southern 

portion of Yellowstone Lake and were found under nests and perches. 

Cutthroat trout bones comprised 88.5 percent of the 122 bones found and 

93.1 percent of the 116 fish bones identified to species. Longnose 

suckers, which comprised the other 6.9 percent of identified fish bones, 

are not common in the southern reaches of the lake except for the delta 

in the Southeast Arm (Dean and Varley 1973). Two frog bones (1.6 per

cent of the total) may have been from a spotted frog (Rana pretiosa) 

and were found under a nest near Alder Lake, a relatively warm, eutro- 

phic lake. Bill Smith (1974 pers. comm.) observed an osprey perched 

with a ground squirrel (SpermopkiZus sp.J near Stevens Creek on the 

north boundary of the park on 14 August 1974. Ospreys have been re

ported with prey other than fish (Sindelar and Schluter 1968, Tait et 

at. 1972) but this is rather rare and probably not an important food 

source under normal conditions (Bent 1937).

Centrarchids (Dunstan 1974), largescale suckers (Catostomus 

macrocheilus) (D. S. MacCarter 1972), tui chubs (GiZa bi-coZor)
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(Roberts 1969) and tui chubs and rainbow trout (Garber 1972) have been 

found to be the most important prey species for ospreys in other fresh

water areas. This wide range indicates, that vulnerability and availa

bility are important in determining the species composition of the prey

Osprey Prey Size

The average estimated size of fish captured by ospreys that I 

observed was 28.4 cm in the southern parts of Yellowstone Lake and

27.6 cm in the Yellowstone River. The size distributions of the fish 

taken in the two areas are shown in Figure 6. Fish in the 25-29.9 and 

30-34.9 cm size classes comprised the largest portion of the sample,

68.6 percent in the lake and 85.7 percent in the river. I measured 36 

Yellowstone Lake cutthroat trout and their dentary-angular bones. By 

using the regression equation obtained from these data (r=0.961), I 

estimated an average fish length of 32.8 cm from six dentary-angular 

bones found under perches. This value agrees fairly well with 28.4

cm when the small sample size of mandibles and the approximate nature 

of the visual size estimation technique are considered. Other studies 

show similar ranges in size of prey fish (Garber 1972, Ueoka 1974, ■ 

Johnson and Melquist 1973) or somewhat smaller sizes (French 1972).

In Montana, the maximum reported lengths of redside shiners, 

longnose dace and lake chubs are 14.0, 15.7 and 16.5 cm, respectively, 

but most longnose dace do not exceed 10.2 cm and the usual size of
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adult lake chubs is 10 to 14 cm (Brown 1971). Dean and Varley (1973) 

reported that the lengths of spawning redside shiners in Pelican Creek 

in 1972 averaged 9.9 cm for males and 11.2 cm for females. The largest 

females were 13 cm long. In Yellowstone Lake, these three species are 

restricted to shallow lagoons in the northern end and West Thumb, to 

very shallow protected littoral zones or to tributary streams (Benson 

1961). The three species are probably unimportant prey species due to 

their small size and restricted distribution. The sizes of cutthroat 

trout and longnose suckers overlap broadly. Brown and Graham (1953) 

examined 525 sucker specimens from Yellowstone Lake which ranged from 

8.4 to 50.0 cm in length.

It appears that ospreys prey primarily upon immature trout. Using 

data presented by Dean and Varley (1972: Table 14), and the estimated 

sizes of fish caught by ospreys in Yellowstone Lake, I calculated that 

about 83 percent of the cutthroats taken by ospreys were immature fish. 

Further, I did not observe any concentrations of ospreys on streams 

during the cutthroat spawning season, nor did Dean Graham, Bill 

Hotchkiss or Mary Ann Dohn (1974 pers. comm.), students working on 

other studies involving spawning streams. Bill Hotchkiss did oberve 

two ospreys flying along Arnica Creek on 7 July 1974, although, 

according to Ball and Cope (1961), this would be at the end of the 

spawning run in a normal year on this stream. Conversely, Welsh 

(1952) reported that five ospreys fished almost exclusively in the
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Arnica Creek drainage in 1951-52. He collected trout tags from under 

osprey nests along the creek (1973 pers. comm.) and observed a 72 percent 

foraging success during one observation period at Arnica Creek (D. S. 

MacCarter 1972). These ospreys may have preyed on fish weakened by 

spawning, handling and tagging or the tags may have made the fish more 

conspicuous. Two osprey nests were present on Arnica Greek in 1951-52 

(J. Welsh 1973 pers. comm.). The only spawning stream which presently 

has nests along it is Chipmunk Creek. Skinner (19l7) suggested that 

the ospreys used the rivers rather than the lakes for fishing.

Ball and Cope (1961) found that white pelicans on Yellowstone Lake 

are the principal animal predators of the cutthroat trout and that they 

feed primarily on mature fish, at least in May, June and July. Daven

port (1974) collected 1202 fish bones from the pelican nesting areas 

on the Molly Islands, 68.3 percent of which were from cutthroat trout.

She estimated that 82 percent of 450 trout bones came from fish larger 

than 33.0 cm, but commented that this may be biased towards larger fish. 

Therefore, there appears to be little competition for food between the 

osprey and pelican, since they prey on different sizes of trout.

Foraging Behavior and Success

Bold Eagle. Only one eagle was observed to capture prey during the 

study. This adult flew about 6 m over Yellowstone Lake near Wolf Bay 
on 16 August 1973, swooped down and "plucked" a fish from the surface 

of the water. ■The eagle did not break its pace and only the feet and

—88-
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tarsi •entered the water. Unsuccessful dives at ducks were also seen.

Osprey. Ospreys plunged into the water feet first, made a big 

splash, and appeared to submerge entirely. After the dive, the ospreys 

shook the water from their plumage. If the dive was successful, the 

osprey generally flew low and directly towards a nest or perch. Some 

birds were observed "pancaking" (Lambert 1943), that is, they dove from 

a low altitude and generally submerged little more than their legs. 

Eight of these low, slow dives were observed; all were in 1974 and all 

were unsuccessful. Foot-dragging (Dunstan 1974) was observed in 1973 

and 1974, mostly in calm, shallow water.

Osprey foraging parameters on Yellowstone Lake for 1973 and 1974 

are summarized in Table 22. The mean dive and catch rates for the two, 

years were 5.8 min per dive and 12.3 min per fish caught, respectively. 

Successful ospreys averaged 4.2 min of foraging for each fish caught. 

For the two years, 47.0 percent of the dives were successful and 73.5 

percent of the ospreys which dove were known to be successful. Many 

ospreys were lost from view. Of 157 ospreys seen foraging which did 

not dive, or dove unsuccessfully, 108 (68.8 percent) were lost from 
view over water and 49 (31.2 percent) flew inland without a fish. 

Fifty-one percent of the ospreys which dove were successful on the 

first dive.

The data in Table 22 indicate some differences in foraging sta

tistics between 1973 and 1974. Almost twice the foraging time per
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TABLE 22. OSPREY FORAGING PARAMETERS ON YELLOWSTONE LAKE AND 

YELLOWSTONE RIVER.

Yellowstone Lake Yellowstone
1973 1974 River

Total min of foraging 434 405.5 162
No. of dives 52(49)1 92(104) 15(33)
No. of successful dives 22 46(50) 5(16)
Dive rate (min/dive) 8.3 4.4 10.8
Catch rate (min/fish) 19.7 8.8 32.2
Catch rate for successful ospreys 4.8 4.0 3.8
Dive success 44.8% 48.1% 48.5%
Successful ospreys requiring

I dive 16(45.7%) 34(54.0%) 11(44.0%)
2 dives 4(11.4%) 9(14.3%) 4(16.0%)
3 dives 1( 2.9%) 4( 6.3%) 1( 4.0%)
4 dives 1( 2.9%) 2( 3.2%)
6 dives _1( 1.6%) __

Subtotal (foraging success) 22(62.9%) 50(79.4%) 16(64.0%)
Unsuccessful ospreys which dove 13(37.1%) 13(20.6%) _9(36.0%)

Total 35 63 25

1Excluding undetermined dives and including untimed (mostly reported) 
dives. These data are used to calculate dive success.

dive was required in 1973 compared to 1974. Since the dive successes 

were similar, the foraging time for each fish caught (catch rate) was 

also about twice as long in 1973. The minutes of foraging per success

ful osprey was the statistic that varied the least between the two years. 

Therefore, the differences in the two years seemed to be caused to a 

large extent by the larger percentage of unsuccessful, diving ospreys 

in 1973 and the larger number of ospreys observed foraging which did 

not dive in 1973. The total minutes of foraging observed both years
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was about the same, but 77 ospreys were observed foraging which did 

not dive in 1973, while in 1974, 54 did not dive before being lost to 

view. These data suggest that fish were harder to locate in 1973, but 

that, once located, were almost as easily caught as in 1974. Similar 

observation methods were used both years.

There seemed to be variations in patterns of dive success, catch 

rate, and catch rate of successful ospreys during the two summers.

The dive success did not vary during the 1973 summer, but it was higher 

early in the 1974 season (62 percent) than later (32 percent). The 

catch rate was stable through 1973 but decreased (more minutes per fish 

caught) through 1974 to the 1973 level in late August. However, the 

catch rate of successful ospreys increased through the 1973 summer 

while the opposite was true in 1974. The sample sizes were not large 

enough to permit stratification of the data to critically analyze and „ 

compare variations during the summers.

Two factors may have affected the foraging statistics; nest success 

and productivity were much higher on Yellowstone Lake in 1973 than 1974 

(Table 10) and lake water levels were low in 1973 but reached record 

high levels in 1974. Ueoka (1974) felt that lower reproduction caused 

lower dive success and longer foraging time per fish for successful 

ospreys during, the brooding and fledging periods as compared to a 

season with more successful reproduction. Differences in air tempera

tures and water levels affect the time of stratification and thickness
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of the epilimnion in Yellowstone Lake (Benson 1961). Environmental 

phenomena may have affected the availability or vulnerability of the 

trout to osprey predation.

In both years the ospreys foraged mostly in deep water. The 

approximate locations of 134 dives in Yellowstone Lake are shown in 

Figure 7. D. S. MacCarter (1972) found that ospreys at Flathead Lake 

fished in the rivers and shallow portions of the lake. Postupalsky 

and Stackpole (1974) considered ample areas of clear, shallow water 

where prey were vulnerable to osprey attack as one requirement for 

osprey breeding habitat in Michigan. Both Yellowstone and Flathead 

Lakes are cold and oligotrophic, but the ospreys at Flathead Lake feed 

primarily on largescale suckers, which may be most vulnerable to ospreys 

in shallow water. Dean and Varley (1973) reported that, in Yellowstone 

Lake, the largest cutthroat trout, generally, were gill netted in the 

shallowest water, 4.6 m or less, and the smallest trout were netted in 

the deepest water, between 18.3 and 27.5 m. They found a significant 

positive correlation between the percentage of trout caught in each of 

the small size groups and increasing depth, and a significant inverse 

correlation between the percentage of trout caught in each of the larger 

size groups and increasing depth. The movement towards shallower water 

became more pronounced as the trout approached maturity, which for most 

cutthroats in Yellowstone Lake occurs when a length of 33.0 to 35.6 cm 

is attained. Trout over 38 cm in length showed a further movement into
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shallow water. Benson (1961) found a gradual transition in the 27.5 

to 32.5- cm cutthroats from a zooplankton-bottom fauna diet to a pre

dominately bottom fauna diet. Based on his studies of the distribution 

of food organisms in the lake, he speculated on a similar distribution, 

with the small trout feeding in both the limnetic, and littoral zones 

and the large trout feeding almost entirely in the littoral zones.

Since 89.5 percent of the fish observed taken by ospreys were under 

35 cm (Figure 6) and 93 percent of the fish were cutthroats, the ospreys 

may fish in the deep waters in response to the greatest availability of 

their major prey species of the preferred size. ;

Davenport (1974) estimated that, during a 100-day period, the 

osprey population on Yellowstone Lake consumed 2,120 kg of cutthroat 

trout in 1973 and 1,875 in 1974.

The size of fish and success of dives on the Yellowstone River 

were quite similar to those of Yellowstone Lake (Figure 6 and Table 22). 

The fact that an osprey fishing on a river can be lost from view more 

easily than one fishing on a large lake may explain the lower foraging 

success on the river. The dive and catch rates for the river were based 

on very small samples.

The dive success observed here are the lowest which have been re

ported. Lambert (1943), French (1972), D. S. MacCarter (1972), Ueoka 

(1974) and Garber (1972) reported dive successes of 89, 69, 65, 58 and 

56 percent, respectively. These differences may be related in part to

- 94-



I I

-95—

different prey species.

Feeding of Nestling Ospreys

Based on observations of two nests on Yellowstone Lake, Davenport 

(1974) estimated that a single nestling received 34.3 kg of fish while 

in the nest and that two young in one nest received 27.9 kg each. Both 

D. S. MacCarter (1972) who studied ospreys nesting on oligotrophic 

Flathead Lake, and Ueoka (1974), who studied ospreys foraging in an 

estuary, concluded that food did not limit osprey reproduction. Ueoka 

(1974) found that successful ospreys foraged an average of 11.9 min for 

each fish caught; the corresponding Yellowstone Lake statistic was 4.2 

min. This implies that osprey reproduction on Yellowstone Lake would 

probably also not be affected by food shortage. The nestling mortality 

rate of 14.3 percent for the whole park is similar to that found in 

other populations and supports this conclusion.

Effects of Human Presence on Osprey Foraging

, Observations of osprey foraging behavior on the Yellowstone River 

before and after 15 July, the beginning of the fishing season, in open 

and closed areas in 1973 are summarized, in Table 23. The ospreys 

fishing in this portion of the river in the lower Hayden Valley are 

birds which nest in the Grand Canyon. The lower section of the river, 

which was adjacent to the canyon, was open to fishing while the river 

above Alum Creek had been closed since 1965. An estimated 15,603



TABLE 23. COMPARISON OF VARIOUS OSPREY FORAGING PARAMETERS ON AREAS OPEN AND CLOSED TO 
FISHING BEFORE AND AFTER THE OPENING OF THE FISHING SEASON ON THE YELLOWSTONE 
RIVER, 1973.

Before Season Began After Season Began
Open Area Closed Area Open Area Closed Area

A B A&B C D A B A&B C D

Hours watched 14.2 14.2 28.4 14.2 12.5 11.7 11.7 23.4 11.7 3.3

Min of foraging 4 48 52 92 0 17.5 7 24.5 12 0

Min foraging/hr .28 3.38 1.83 6.48 0 1.50 .60 1.05 1.03 0

No. of dives 0 7 7 6 0 0 0 0 0 0

No. of ospreys seen 8 16 24 15 0 5 8 13 2 0

Ospreys seen/hr .57 1.13 .85 1.06 0 .43 .68 .56 .17 0
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anglers fished 36,731 hours on the 14.5 km open to fishing between 

15 July and 25 August 1973. Angler days had declined 57 percent from 

1972 due to the introduction of catch-and-release regulations in 1973 

(Dean and Varley 1974).

No ospreys were seen in area D, so only area C can be used to 

compare the closed area with the open areas. The data in Table 23 

show that both minutes of foraging and number of ospreys seen per hour 

decreased in both areas after 14 July, but the decrease was more pro

nounced in the area closed to fishing. Since the same trends were 

observed in both areas, no indications were found that the presence of 

fishermen had, any influence on the ospreys. General observations, 

plus the fact that no dives were seen in the river after 15 July, 

suggest that the ospreys foraged on the tributaries of the Yellowstone, 

especially Alum Creek, and on Grebe Lake more after than before that 

date.

Intra- and Interspecific Interactions

Bald Eagle

Bald eagles defend a Type B territory (Hinde 1956), that is,, they 

defend a fairly large nesting area but do much of their foraging out

side the area. Breeding pairs not only defend their territories from 

adults, but have also been observed to chase subadults from the terri

tories (Broley 1947, Mattsson 1974). Gerrard (1973) reported a

/ T ,  — _ _ _ _ _ _ _ _ _ — _ _ _ _ _ _
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gradual increase of nesting pairs on Besnard Lake, Saskatchewan, and 

a corresponding decrease in the number of subadults summering on the 

lake. Concentrations of subadults away from nesting are.as have been 

recorded in Florida (Sprunt and Cunningham 1962) and Alaska (Chrest 

1964).

In Yellowstone Park, subadults were not concentrated but were 

seen throughout the general areas occupied by breeding adults. Only 

two exceptions during the breeding season have been reported; both 

sightings (four birds) were near Mammoth. Perhaps the areas in the 

park used by breeding bald eagles are also the most suitable summering 

areas for nonbreeders.

Mattsson (1974) studied bald eagle adult— subadult interactions 

on Sucker Lake, Michigan in 1972, when the resident pair did not breed, 

and 1973, when two young were fledged. He did not observe territorial 

behavior against the subadults in 1972 and he speculated that the

resident adults avoided confrontations by fishing in areas removed
.

from the subadults. In 1972, there was no statistical difference in 

the number of subadult fishing attempts inside and outside of the area 

which was to be defended in 1973. However, in 1973, a territory was 

aggressively defended against subadults and other adults. Statistically 

significant differences were found in the numbers and perching ranges 

of subadults between 1972 and 1973 and subadult fishing attempts in and 

outside the territory in 1973. After 10 September 1973, territorial
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behavior ceased and subadult activities abruptly increased and re

turned to the levels and areas observed in 1972. From this, Mattsson 

(1974) concluded that, when the adults were actively nesting in 1973, 

they limited numbers, ranges and fishing activities of subadults on 

the lake studied. Chrest (1964) 'also, noted that territoriality was 

generally diminished after the nesting season, when newly fledged 

birds were seen in an area which was formerly defended against other 

eagles. In his study area, however, subadults were apparently excluded 

from the breeding area early in the spring and concentrated on salmon 

spawning streams and at the mouths of estuaries. During the late fall, 

adults and immatures concentrated in the nesting areas.

Subadult and adult bald eagles in the park were found in the same 

general area, but I did not observe any obvious intraspecific inter

actions between the two groups. However, to test whether or not adults 

also restricted subadult ranges in this area, I recorded the sightings 

of 32 subadults in relation to the nearest nest. I included only those 

sightings between egg-laying (about 15 April) and 15 August, since 

movements away from unsuccessful territories began in August. The re

sults are shown in Figure 8 and are based on 24 sightings during my 
study, four from Murphy (1961) and four from Natural History Field 

Observation Cards. If I had limited the sightings to those between 15 

April and 31 July, six sightings would have been eliminated; the 

closest and next closest sightings to the unknown and active nests,
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respectively, and four of the farthest sightings from the nests with
out eggs or young.

Figure 8 shows that substantially more subadults were seen near 
nests that did not receive or hatch eggs than nests containing eggs or 

young. Only two sightings of subadults, both plumage B, were made 

within 3.5 km of active nests with eggs or young and no sightings were 

made within 0.7 km. Mattsson (1974) observed that a pair of bald 

eagles aggressively defended a radius of about 0.6 km from the active 
nest arid Broley (1947) believed that bald eagles required a territory 

with a 0.8 km radius. The pattern of sightings nearest occupied 

nests of unknown activity resembled that of the nests without eggs or 

young. These nests did not produce young.

To test if the greater number of sightings closer to nests without 

eggs or young was an artifact of the larger proportion of unsuccessful 

nests, I recorded distance from, and status of, the nearest nest for 

seven subadult sightings between 15 April and 31 May, since unsuccessful 

eagles usually incubated until the beginning of June. One subadult ’ 

sighting was not used. This was a sighting of a plumage C bird seen 

perched with an adult on 29 May 1973, 1.7 km from the active Eagle Bay 

nest, which had already failed. The subadult sighting which was closest 

to an active nest was 4.8 km from it (Figure 9). Four sightings varied 

/from 0.4 to 1.6 km from occupied, but inactive nests. During this study.
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Figure 9. The relationship of seven sightings of subadult bald eagles between 15 April and 
31 May to the status of the nearest occupied bald eagle nests, Yellowstone 
National Park.
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69 percent of the occupied nests were known to be active.

The patterns of these subadult sightings seemed to indicate, that 

subadults avoided or were excluded from active territories, but not 

from occupied territories with no eggs or young present, as was found 

by Mattssqn (1974). In addition, territorial behavior at active nests 

seemed to wane after the eggs failed to hatch. The fact that my obser

vations are so similar to Mattsson1s (1974) suggests.that defense of an 

active, but not an inactive, territory against subadults is a charac

teristic of the species, Immatures of the related African fish eagle 

were most concentrated in sheltered lagoons away from the breeding adults 

on Lake Naivasha, Kenya, where there is no definite breeding season 

(Brown and Cade 1972, Brown and Hopcraft 1973).

Osprey

My observations indicated that ospreys are much less territorial 

than bald eagles and defend only the nest site, which corresponds to 

Hinde's (1956) Type C territory. Ori 28 August 1973, I observed an 

adult leave a perch by a nest with three young and dive at another 

osprey flying near the nest. On several other occasions I have heard 

adults give a high-pitched alarm whistle when ospreys flew over their 

nests with young. Rhodes (1972) reported successful osprey nests less 

than 200 m apart and found no correlation between production and 
distances between nests.

i
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Bald Eagle— Osprey

Bailey (1930) and Blume (1947) have described how bald eagles 

steal fish from ospreys in Yellowstone Park. However, I did not ob

serve this during my study. Of the three aggressive bald eagle— osprey 

interactions I observed, the osprey was on the offensive. I received 

three reports of bald eagle— osprey interactions; two were of ospreys 

chasing eagles and one of an eagle chasing an osprey.

On 20 August 1973, I visited the Promontory eagle nest. One young 

was on a branch beside the nest and one adult began flying and calling 

alarm as I approached the nest. An osprey then appeared, dove twice at 

the eagle, and forced it to land. The eagle left its perch when I •'

moved and was immediately attacked by two ospreys until.it left the area. 

These ospreys may have been from a nest containing one young about 0.5 

km north of the eagle nest. Young were successfully fledged from both 

nests. On 7 July 1972, I observed an adult eagle perched near the 

campsite on Frank Island, which contains many osprey nests. When I 

approached, the eagle flew to a snag about 75 m away. - It was attacked 

by an osprey and continued in the same direction, towards some osprey 

nests. The eagle was harassed by one to three ospreys while in view 

and showed no signs of aggression against them. On 14 August 1972, I 

watched an adult bald eagle fly near an unsuccessful osprey nest. An 

osprey was present, but did not seem to react. Other authors have ob

served ospreys attacking bald eagles near nests (Wright 1953) or
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fishing perches (Dunstan 1974).

In the common breeding areas, Yellowstone and Lewis Lakes, the 

bald eagle nests ranged from 0.5 to 4.15 km to the closest osprey nest, 

and averaged 2.36 km. At the present population sizes, I could find no 

indications that either species was affecting the other's numbers or 

distribution.

Other Interactions

Swainson1s hawks (Buteo swainsoni) were observed chasing bald

eagles, but were chased by ospreys when near osprey nests. Ospreys

were also seen attacking common ravens when near osprey nests, but not

high-flying marsh hawks (Civous oyaneus) or white pelicans.

California gulls (Lavus califovnicus) were seen harassing ospreys

with fish on four occasions, but only one of the ospreys lost its fish.

This osprey caught a fish, about 35 cm long, and appeared to have trouble

rising from the water. It had flown about 150 m when two gulls began

diving from the rear. The osprey veered upwards several times and,

after about 30 sec of harassment, dropped its fish. It continued fly- 
' , i ' . 

ing towards land and landed on a nest. The gull's ceased chasing after

the fish was dropped and lost.

Canada geese nested in several bald eagle nests, including

the west Yellowstone River nest in 1973 and 1974, the north Fishing

Bridge nest in 1969 (John Turner 1972 pers. comm.), 1973 and 1974

and the east Tern Lake nest in 1974. Murphy (1965) reported them
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nesting in the south Madison River nest when the north nest was 

still present.



I

DISCUSSION

Population Status

Bald Eagle

From available data, there has been no detectable change in the' 

distribution or numbers of bald eagles in Yellowstone Park. The eagles 

in Yellowstone Park seem to be reproducing at a low rate as compared to 

the other populations listed in Appendix Table 29. Sprunt et al. (1973) 

believed that in a bald eagle population, 50 percent of the occupied 

nests must be productive and 0.7 young per occupied nest must be 

fledged to maintain population stability. These conditions were met 

in 1960-61 but not in 1972-74. The cause of this low reproduction is 

unknown.

Osprey

The Yellowstone osprey population has shown a reduction in numbers 

and distribution. The osprey nests in the Grand Canyon have apparently 

declined since 1940 and easily-observed osprey nests on Yellowstone Lake 

have declined approximately 46 percent since 1924. Osprey nests present 

along several streams in 1917 are no longer present.

Appendix Table. 30 shows that osprey reproduction in Yellowstone 

,Park, except stream nests, is low compared with other areas on this 

continent. Henny and Wight (1969) calculated from band returns that
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ospreys in New York and New Jersey must produce from- 0.95 to 1.30 

fledglings per breeding-age female to maintain the population and 

published a formula for calculating annual population change from 

reproductive data. Johnson and Melquist (1973) speculated that western 

ospreys were subjected to a less rigorous mortality schedule than those 

in New York and New Jersey and felt that 1.0 to 1.1 young per active 

nest would be adequate to maintain osprey populations in -northern Idaho. 

D. L. MacCarter (1972) found that the osprey population at Flathead 

Lake was apparently stable during 1967-70 while reproducing at an 

average rate of 0.98 young per occupied nest. Mortality rates calcu

lated only from found dead recoveries in Henny and Wight (1969) indi

cate a productivity of 0.95 would be adequate to maintain the popu

lation. I used these mortality rates, which may be more applicable 

to western populations, to calculate rates of population change. The 

result was a 2 to 3 percent annual decrease for the total population, 

including a 0 to I percent annual increase along the streams and a 5 
to 6 annual decrease on Yellowstone Lake. Had I used Henny and Wight’s 

(1969) combined mortality rates, the estimated annual decline for the 

entire population would have been 6 to 7 percent.
The ospreys nesting in undisturbed areas (streams and Grand Canyon) 

are reproducing at a higher rate than those nesting on Yellowstone Lake 

and may be reproducing at a rate adequate to maintain numbers. However, 

estimates of decline from historical data indicate that nests have
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disappeared along some streams and that the decline in the Grand Canyon 

may have been greater than that on the more disturbed Yellowstone Lake. 

This paradox may be explained if many ospreys produced in less favor

able habitats moved to more favorable habitats to nest. No quantitative 

data are available on habitat quality, but observations suggest that' 

ospreys nesting on Yellowstone Lake expend less energy foraging than do 

those nesting in the Grand Canyon. Both present and historical obser

vations show Yellowstone Lake and the Grand Canyon to have the highest ■ 

nesting densities. The streams which formerly contained nests had very 

few in 1917. As the total population declined, osprey numbers in less 

favorable areas may have declined first and more rapidly as Errington 

(1956) has suggested.

If recruitment to more favorable areas occurs, the immature two- 

year-olds are most probably involved, since 28 to 55 percent of this 

age class returns to the general breeding area (Henny and Van Velzen 

1972). From this, one would expect more nonbreeders (presumably 

mostly two-year-olds) on Yellowstone Lake than along streams. Data 

in Table 10 show that this is the case and that only one occupied, but 

inactive, nest was observed along the streams during this study.

The cause of the general decline in Yellowstone-Park seems to be 

nest failure due primarily to human disturbance, but the pesticide 

residues found in the osprey eggs may have reduced the reproductive 

potential. This could explain the current lowered reproduction.
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compared with pre-1945-rates, found in undisturbed areas.

A Hypothesis on Population Regulation 
in the Bald Eagle

It was shown earlier that there has been a significant decrease 

in bald eagle reproduction in Yellowstone Park between 1960-61 and 

1972-74. This decrease seemed to have taken place rather abruptly be

tween 1961 and 1963 but ho evidence of a population decline can be 

found. The condition of low reproduction has apparently been present 

for 11 to 13 years. The average longevity of bald eagles in the wild 

is not known, but Stott (1948) reported that two bald eagles lived at 

least 15 years in a zoo. Since wild birds would not be expected to 

live as long as captive birds, the observed population stability is 

believed to be due to compensations in emigration and mortality rather than 

an artifact of the species' longevity.

Bald eagles also nest in Grand Teton National Park (Houston 1969) 

and in the Madison River Valley (John Baglien 1972 pers. comm.), areas 

adjacent to the park and joined to it by major rivers. These bald 

eagles probably represent one isolated population, since bald eagles 

nest in Wyoming only in Yellowstone Park and vicinity (McCreary 1939X 

and, in Montana, no nests are found north of the Madison River nest 

(Skaar 1969) nor along the Yellowstone River north of the park (Dan 

Hook 1974 pers. comm.). On this assumption, I will discuss the
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phenomenon of low .reproduction and -stable numbers in terms of this 

entire population.

Only limited data on reproduction are available from the areas 

surrounding Yellowstone Park, but observations on population stability 

are available. Houston (1969) recorded productivity data from Grand 

Teton Park in 1967-68. Present reproduction seems to be similar, but 

some eagles have since moved to new nests, which have not been located, 

and only data on successful nests are available for recent years. How

ever, the breeding population is the same as that in 1967-68 (Bob 

Wood 1974 pers. comm.). The nest in the Madison Valley outside the 

park was productive in 1972, 1973 and 1974 and has been productive most 

years since at least 1932 (John Baglien 1974 pers. comm.). There is no 

evidence of a recent decline in nesting eagles in the Madison Valley 

(Skaar 1969, John Baglien 1974 pers. comm.).

Immigration into this area is believed to be minimal for the 

following reasons: this breeding area is relatively isolated (McCreary

1939); immature bald eagles return to the general natal area during the 

breeding season, at least in Florida (Robbins 1960); and, although 

eagles from outside the area winter near the park, there is evidence 

that park eagles winter inside the park.

The reproductive statistics for the three areas are summarized in 

Table 24. The sample size from Grand Teton is small, but the parameters 

are very similar to those from Yellowstone Park in 1960-61. The Madison



TABLE 24. AVERAGE ANNUAL REPRODUCTIVE AND POPULATION DATA FOR BALD EAGLE POPULATIONS 
IN THE YELLOWSTONE AREA (from Houston 1969, J. Baglien 1974 pers. comm., 
Murphy 1960, 1961 and this study).

Grand Teton 
National Park

Madison
Valley

Yellowstone 
National Park

1967-68 1972-74 1960-61 1972-74

Nesting territories observed 4 I 9.5 12.7
Occupied nests 3.5(3)! I 8 10.3(10)
Nest occupancy 87.5% 100.0% 84.2% 81.6%
Successful nests 1.5 I 5 2.3
Nest success 50.0% 100.0% 62.5% 23.3%
Advanced young 2 2 5.5 2.3
Brood size 1.33(1.73) OOCM

CM 1.10U.17)1 2 3 1.00
Productivity 0.67 2.00 0.69 0.23

Adults present 7 2 18.5 23
Young produced 2.34 2 5.5 2.44
Young produced/adult 0.33 1.00 0.30 0.10
Subadults present 0 0 55 5.3
Subadults present/adult 0 0 0.27 0.23

1Excluding nests with unknown outcome.
2Based on 22 broods (Huser 1968, Houston 1969, B. Wood 1974 pers. comm.).
3Based on 24 broods, including both periods.
^Corrected for nests with unknown outcome.
51961 only, none seen in 1960.
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River nest has apparently always been.very productive.

By combining the seemingly stable reproductive statistics from 

the Grand Teton and Madison Valley nests with those from the Yellow

stone Park nests, I estimated the population's reproduction before and 

after the reproductive decline in Yellowstone Park (Table 25). The

TABLE 25. RECONSTRUCTED REPRODUCTIVE DATA FOR THE YELLOWSTONE AREA 
BALD EAGLE POPULATION IN THE EARLY 1960's AND 1970's.

( Early 1960's Early 1970's

Occupied nests/year 12.5 (12)1 14.8 (14)1
Successful nests/year . . 7.5 4.8
Nest success 62.5% 34.3%
Advanced young/year 10.12 6.92
Productivity 0.84 0.49
Number of adults/year 27.5 32
Advanced young/adult 0.37 0.22

1Excluding nests with unknown outcome.
2Using an average brood size of 1.73 for Grand Teton nests.

reproductive minima estimated by Sprunt e£ al. (1937) were exceeded in 

the early 1960's, but are above the present levels.

There is apparently no floating surplus of adults present on the 

study area at this time. This is suggested by the two known cases of 

recruitment into the breeding population segment. One pair (Yellow

stone River) in full adult plumage was successful in 1972. The nest 

was not repaired nor frequented in 1973, when one of the pair was ob

served with a brown band in its tail. Both birds were in adult



—114-
plumage in 1974 (the subadult presumably molted into adult plumage) 

and were more closely associated with the nest but did not lay. The 

other instance concerned an adult which was apparently unmated during 

the first two years of the study. In 1974, two adults were present, 

the nest (Madison River) was repaired, but no eggs were laid. Herrick 

(1932) reported a much more rapid replacement of mates. Also, all 

adults seen during the breeding season were in the vicinity of nests.

■ Subadults have not been seen in the Madison Valley or Grand Teton 

Park during the breeding season (Bob Wood and John Baglien 1974 pers. 

comm.). In 1960, Murphy did not observe subadults in Yellowstone Park, 

but in 1961 he saw five. The minimum yearly numbers of subadults ob

served during this study varied between four and six. The subadult: 

adult ratio has shown little change in Yellowstone Park (Table 24), 

but the subadult population estimates are not as reliable as the adult 

es t!mates.

Concentrations of bald eagles in other areas have been observed at 

concentrations of food both in summer (Chrest 1964, Mattsson 1974) and 

winter (Musselman 1949, Southern 1963, McClelland 1973), while Hancock 

(1964) noted that wintering bald eagles were evenly dispersed where 

food was also dispersed. Sherrod and White (in press) speculated that 

increased food from human habitation has resulted in an increase in the 

bald eagle population on Amchitka Island, Alaska.



Shea (1973) found that adult eagles were more successful (83.9 

percent) at catching spawning salmon than immatures (63.6 percent).

Even where food is plentiful, some adults and most immatures are quite 

aggressive (Southern 1963, McClelland 1973, Shea 1973). However, 

Erskine (1968) reported that adult eagles largely supplanted immatures 

where food was scarce. This aggression prevents large numbers of
I

eagles from feeding in one area for a long period of time (Southern 

1963). Brown and Cade (1972) suggested competition among the immatures 

in the related African fish eagle, since there seemed to be differ

entially higher losses of the youngest immatures from the area.

The concept of density-dependent mortality, natality and movements 

has many proponents (e.g. Errington 1956, Jenkins 1963, Lack 1966, 

Ricklefs 1972) and may explain the observations presented here. Breed

ing areas are limited in the park by open water in April when nesting 

begins. Subadults only summer in the general breeding area and are 

apparently restricted to undefended areas between active breeding terri 

tories. Subadults probably disperse within this area in relation to 

food availability, perhaps through aggressive competition, similar to
I

that observed in the winter. Any surplus adults may also be in this 

category and be competitively superior to the subadults. Through this 

discussion, any such adults will be treated as a portion of the sub

adult population.
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The lakes in this area are oligotrophia, implying that food is 

not abundant. Also, waterfowl, which are important at least to 

breeding eagles, are most concentrated in the southern portions of 

Yellowstone Lake (Davenport 1974), where eagle breeding territories 

are also most concentrated. Subadults would, therefore, have to com

pete for both food and space in the limited area which they utilize in 

the summer. Any subadults in excess of the available food and space 

would presumably be forced to emigrate from the park and, based on 

present Information, from the entire area under discussion. Any emi

grating birds would be expected to be subjected to greater" mortality 

than established birds, since transients tend to have a higher mor

tality rate than residents (Jenkins 1963, Brown 1969) and shooting, 

which is forbidden in the park, is an important cause of eagle mortality 

in the United States (Sprunt and Cunningham 1962, Coon et at. 1970, 

Mulhern et at. 1970).

It would follow, then, that there would now be less competition 

among subadults because of lowered recruitment into this age class and 

reduced adult aggression due to fewer successful nests. The latter 

factor would effectively increase the foraging range available to 

subadults. With lessened competition, emigration would also be re

duced, lowering subadult mortality. Reduced subadult mortality 

could offset the lowered reproduction and yield the observed population 

stability.

—116—
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A 32 percent decrease in the annual number of young raised and a 

40 percent decrease in the. number of young raised per adult was obser

ved between the early 1960's and 1970’s; Kluijver (1966) found that a 

40 percent reduction in fledglings in an insular great tit (Parus 

mag or) population resulted in a doubling of both juvenile and adult 

survival rates, apparently as a response to reduced competition. A 

response of this magnitude would not be possible from a late-maturing, 

long-lived bird such as the bald eagle, but it may respond in a similar 

manner. If we assume a constant adult mortality rate between the two 

periods and that bald eagles obtain an essentially adult plumage during 

the sixth summer of life (Southern 1967), an 11 percent increase in 

average annual subadult survival, including reduced losses to emigration, 

would account for the population stability observed. This required in

crease in subadult survival would be increased if bald eagles obtain 

adult plumage earlier, and decreased if the observed reproductive values 

a.re low due to the exceptionally poor reproduction in 1974.

Meunier (1961) postulated that increased survival, through lowered 

competition for limited resources, was the cause of the observed stable 

population in spite of the seemingly low productivity reported by 

Wendland (1953) for the buzzard (Buteo buted). It has been shown by 

experimental removals of blue grouse (Dendragapus obscweus) in an in

creasing (ZwickeI 1972) and declining (Bendell et at. 1972) population 

that when established birds are removed, they are replaced, mainly by
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younger birds. These authors believed that the replacement grouse 

were surplus and, without the removals, would have died. It seems to. 

be generally true that a loss of birds from an area results in reduced 

mortality among the survivors.

The reproductive success noted in this area may not maintain a 

population elsewhere which is sustaining a greater mortality. Like

wise, further reductions in reproductive success in this population 

could result in a decline. '

Management Recommendations

Yellowstone National Park has been designated as a natural area, 

an area to be managed to maintain the ecosystem as pristine as possible. 

Therefore, management gerterally involves preventing or compensating for 

human alterations of the natural ecological relations (Houston 1971). 

Management recommendations for eagles and ospreys were made in light 

of these goals.

Monitoring Reproduction

An annual program to monitor the reproductive performance of these 

two species is important because the bald eagles seem to be reproducing 

at a very low rate and the ospreys appear to be declining. Such a 

program)would also be essential to evaluate the results of management 

programs to be discussed later.
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Requlred data could be gathered during four flights•annually, two 

for each species. During a flight early in the incubation period, nest 

activity should be classified according to Postupalsky's (1974) cri

teria. This flight should be made at the very end of April or first of 

May for the bald eagles and the first week of June for the ospreys.

The osprey flight should probably be delayed about one week in years of 

exceptionally late ice-out on Yellowstone Lake. Detailed nest site 

descriptions and maps are present in the Biologists' Office in Mammoth. 

The second flight, to check productivity, should be flown when the young 

are well-grown, but before they fledge, the second to third week in 

July for the bald eagles and the first to second week in August for the 

ospreys. All bald eagle nests should be rechecked during the second 

eagle flight since the eggs may have been covered during the first 

flight. Rangers in the Canyon, Bechler and Thorofare areas should'be 

contacted early in the season, supplied with nest site maps, and be 

required to report on osprey reproduction in their areas. If budget 

or energy restrictions hinder this monitoring program, the two species 

should be monitored on alternate years.

Campsite Closures

The data strongly suggest that the presence of humans on the 

shore within I km of active osprey nests is detrimental to their 

reproductive outcome. Since factors unrelated to human presence may

i
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have Influenced the results of the 1974 campsite experiment, it should 

be repeated in 1975. If campsite closures result in increased osprey 

productivity, the continuation of this closure program would be con

sistent with the management goals for natural areas.

The following procedures are recommended: (I) determine the

activity of osprey nests during the first week in June and close camp

sites within I km of active nests to all use as soon as possible, 

definitely before the fishing season begins; (2) observe these nests 
during the second eagle flight and open campsites near unsuccessful 

nests; (3) all campsites can probably be opened after the second osprey 

flight. Campsites which are located in important osprey nesting areas, 

such as the Frank Island campsite, should probably be closed perma

nently .

Closing of campsites near bald eagle nests cannot be biologically 

justified with the data gathered. However, if it is felt that this 

precaution should be taken, eagle nests could be checked during the 

first osprey flight and campsites near successful eagle nests could be 

closed until mid-August.

Future Management Possibilities

If the removal of human disturbance increases the total, osprey 

reproduction to the level found in the undisturbed areas, the popu

lation decline may be slowed or even reversed. In. the event of 'a
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population increase, increased nesting along the west shore of Yellow- ' 

stone Lake could be anticipated. Protection of such nests to allow 

further population expansion towards the "pristine condition" may 

require restrictions on shoreline use within I km of the nests. Such 

restrictions, however, would probably not be necessary for several years.

y Since bald eagles apparently require freedom from human dis

turbance during the early stages of nesting and since the park eagles 

are reproducing at a very low rate, no habitat alterations, especially 

campgrounds, campsites or trails, should be made within I to 2 km of a 
bald eagle nest. If infertile bald eagle eggs or any dead bald eagles 

are discovered, they should be analyzed for pesticide residues. Mr. 

Stanley N. Wiemeyer, Research Biologist, Section of Environmental 

Studies, Patuxent Wildlife Research Center, Laurel, Maryland 20811, is 

currently conducting bald eagle— pesticide studies and has expressed a 

desire to examine any such material from the park.

The previously described system of monitoring the reproduction of 

these raptors should yield sound data which will be necessary to evalu

ate the campsite closure program and the populations’ status. A 

future study may be desirable to reassess the status and critically 

evaluate the management programs. As the present study has determined 

the levels of reproduction, population size and distribution, a full 

time study is not deemed necessary for at least five years. These 

raptors mature slowly, so any responses to management programs would
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be correspondingly slow.

Interpretive Programs

The information from this study could be used in interpretive 

programs to increase the visitors' understanding of the bald eagle 

and osprey’s ecological relationships. This would also be an excel

lent opportunity to explain the effects of human presence on osprey 

reproduction, which may necessitate campsite restrictions. These 

programs would be most appropriate to the Canyon, Fishing Bridge and 

Grant Village areas. Especially suitable areas are the Grand Canyon, 

where visitors may watch nesting ospreys without disturbing them, 

Hayden Valley, where ospreys fish and bald eagles are often seen. 

Fishing Bridge, with the fish exhibits and where ospreys sometimes 

fish, and Storm Point, where bald eagles can often be seen later in 

the season. Osprey populations along the west shore of Yellowstone 

Lake are insufficient to justify "osprey overlooks". If ospreys do 

begin nesting in greater numbers along this shore, the nests should 

not be pointed out to large numbers of visitors, especially since the 

opportunity to watch nesting ospreys is present in the Grand Canyon.
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HISTORIES OF BALD EAGLE TERRITORIES IN YELLOWSTONE 
NATIONAL PARK.

History1
Name 1972 1973 1974 Earlier History

Madison River U U 0 1960-A(1), 1961-A(1), 
1963-U, 1965-U.

Yellowstone River A(I) U 0 1960-0(7), 1961-U, 1963- 
U, 1965-U, 1968-0.

Fishing Bridge 0 0 U 1919-built, 1920-0(7), 
1921-0(7), 1939-A(7), 
1949-A(2), 1960-A(?), 
1961-A(1), 1963-A(0), 
1965-A(1), 1968-A(0).

Stevenson Island 0(A?) A(I) A(O) 1960-U, 1961-U, 1963-U, 
1965-U, 1968-U, 197O-A 
(?)•

Grant Village now gone 1960-U, 1961-AU), 1962- 
A(?), 1963-A(0), 1965-U, 
1968-U.

Promontory A(O) A(I) A(I) 1960-A(1), 1961-A(0), 
1962-U, 1963-U, 197I-A 
(?).

South Arm A(I) A(O) 0 1960-A(2), 1961-A(0), 
1962-A(?), 1963-A(3), 
1968-A(7), 1969-A(?), 
1970-U, 1971-A(2).

Southeast Arm 0(A? ) A(O) A(O) 1960-A(1), 1961-A(0), 
1962-A(?), 1963-U, 1965- 
A(I), 1968-A(?), 1970-0 
(A?).

Shoshone Channel2 U U U 1961-A(1), 1963-U, 1968- 
A(?) .

Shoshone Geyser 
Basin

0 (A? ) 0 U 1960-A(1), 1961-A(1), 
1963-U, 1968-A(7).

Lewis Lake2 0 0 U 1961-A(0), 1963-A(0), 
1968-U, 1971-A(?).

Tern Lake A(I) A(I) 0 1962-A(7), 1963-A(0), 
1965-A(0), 1968-A(1).

Eagle Bay U A(O) A(O) 1963-U, 1968-A(?), 1970- 
A(?) .

Breeze Point 
Pelican Creek

U A(O) A(O)
A(O)

1963-U, 1965-U.
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TABLE 26. Continued

Territory History1
No.. Name 1972 1973 1974 Earlier History

21' Heart Lake O (A?) O (A?)

1U = unoccupied;
0 = occupied, not active.
0(A?) = occupied, activity unknown.
A(2) = active, two young produced.
(?) = outcome unknown.

2Shoshone Channel and Lewis Lake may represent one nesting territory.
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TABLE 27. A SUMMARY OF HISTORICAL OSPREY NEST COUNTS IN THE GRAND 

CANYON OF THE YELLOWSTONE, YELLOWSTONE NATIONAL PARK.

Observation Point Occupied
and Year Nests Comments Source

Inspiration Point
1920 2 easily visible Skinner 1920a
1921 2 I l  I t Skinner 1921
1922 3 11 I l Skinner 1922a
1934 7 nests without birds <an Wright 1935
1974 2 5 nests present, 3 

used, 2/year
This study

Grand View
1920 I easily visible Skinner 1920a
1921 I I l  I l Skinner 1921
1922 I I l  I l Skinner 1922a
1939 I "obs. from G. V." Bates 1939
1940 I "the nest at G. V." Bates 1940
1974 2 3 nests present This study

Lookout Point
1907 4 Aug. Palmer 1907
1940 I "the nest at L. P." Bates 1940
1974 3 8 nests present This study

Artist Point
1920 I easily visible Skinner 1920a
1941 4 can also be seen 

from I. P.
N. Anderson, pers 
comm., 1974

1950's 5 K. Diem, pers. 
comm., 1973

1974 2 6 nests present, 
3 used, 2/year

This study

Whole Canyon
ca 1917 25 Skinner 1917

1921 23 ca. 20 well hidden, 
hard to find

Skinner 1921

1922 24 Ibid Skinner 1922b
1925 25 estimated number Skinner 1925
1968 5 "careful survey" Turner 1968
1974 5 14 nests present This study
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TABLE 28. HISTORIES OF OSPREY NESTS IN YELLOWSTONE NATIONAL PARK.

Nest _____________ History1
No. Name 1972 1973 1974 Earlier History

I Hellroaring Creek A(2) A(O) A(2)
2 Gull Point A(O) A(O) A(I)
3 Wolf Point 0 U A(O)
4 Plover Point U A(O) U
5 South Arm - N A(O) 0 0 1968-A(?), 1969-A(?),
6 South Arm - middle bay A(O) 0 A(O) 1970-A(?).
7 South Arm - middle A(I) 0

point
8 South Arm - S point A(2) A(O) A(O)
9 Chipmunk Creek A(I) A(2) A(I) 1969-A(?), 1970-A(?).
10 Alder Lake Outlet A(I) A(2)
11 Promontory - W2 U A(I) A(O)
12 Southeast Arm A(O) A(2) A(2) 1970-A(?)
13 Frank Island, S bay A(O) 0 A(O)
14 Frank Island, N bay A(O) A(I) A(O)
15 Lookout Point, N rim A(O) A(I) U
16 ", upper S rim A(O) U U
17 Grand View A(2) A(I) A(I)
18 Inspiration Point - W U A(O) A(O)
19 Frank Island, NW A(O) A(2) A(O)
20 Lewis Lake 0 0 0
21 Frank Island, W shore N U U U
22 Frank Island, W shore S A(2) A(O) A(O)
23 Frank Island, middle A(O) A(O) A(2)

point
24 Frank Island, N point A(I) A(3) 0
25 Frank Island, NE A(I) A(I) A(O)
26 Frank Island, peninsula 0 0 A(O)
27 Frank Island, center N 0 A(O) U
28 Flat Mountain Arm U A(O) A(O)
29 Alder Lake A(O) A(O) A(O) 1968-A(?), 1969-A(?),

1970-A(?).
30 Madison River A(O) A(2) A(O)
31 Promontory, E2 A(O) U U 1968-A(?), 1970-A(?).
32 Upper Yellowstone

River, N A(2) A(I) A(2) 1970-A(?).
33 Upper Yellowstone

River, S A(I) A(O) A(O) 1970-A(?).
34 Cave Falls A(2) A(I) U 1968-72-A (young 4

years).
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TABLE 28. Continued.

Nest _____________ History1
No. Name 1972 1973 1974 Earlier History

35 Rocky Ford A(I) A(2) A(I) 1968-72-A (young 5 
years).

37 Eagle Nest Rock U U U 1872-1926-0(A?), 
1907-A(?), 1920-A(4), 
1921-A(?), 1922-A(3), 
1927-0(A?), 1936-0(A?) 
1939-A(2) , 1947-AU), 
1950-A(2), 1951-0(A?), 
1952-0(A?), 1953-57- 
0(A?), 1954-A(1), 
1960-U, 1961-U, 1962- 
0?.

38 Frank Island, N U A(O) A(O)
39 Sand Point A(O) A(O)
40 Inspiration Point, E U A(2) U
41 Lookout Point, lower S 

rim
U A(2) A(2)

42 Cabin Creek A(I) A(O) A(O)
43 Seven Mile Hole U U 1950-A(2).
44 Glacial Boulder Trail A(O) A(O)
45 Tower Junction U
46 Three Rivers Junction A(I)
47 Inspiration Point, 

middle
U U A(O)

48 Grand View, log U U A(I)
49 Passage Creek A(2) 0(A?) 0(A?)
50 Firehole River 0
51 Park Point U
52 Heart Lake A(2) U 1971-0(A?).
53 Frank Island, NNE U
54 Chipmunk Creek Burn 0 (A? ) U

1U = unoccupied.
0 = occupied, not active.
0(A?) = occupied, activity unknown.
A (2) = active, two young produced.
2(?) = outcome unknown.
Nests 11 and 31 may be used alternately by the same pair.



TABLE 29. REPRODUCTION IN NORTH AMERICAN BALD EAGLE POPULATIONS.

Study-
Area Period

No.
Nests

Nest 
Success 

Occ.1 Act.1 2
Produc
tivity

Occ.1 Act.2

Popu
lation 
Status 3 Source

Alaska 1966 72 88% 1.42 Robards & King(1966)
British Columbia 1965 125 73% S Sprunt(1969)
Wisconsin 1962-70 492 66% 1.02 S Sprunt et al. (1973)
Minnesota 1963-66 193 69%4 0.974 Mathisen(1968a)
Alaska 1963-70 312 63% 1.02 S Sprunt et at. (1973)
Yellowstone Park 1960-61 16 63% 0.69 Murphy(1960, 1961)
Florida 1965 60 61% S Sprunt(1969)
Ontario 1966-68 221 58% 0.90 Grier(1969)
Florida 1961-72 592 50% 0.73 S Sprunt et al. (1973)
Grand Teton Park 1967-68 6 50% 0.67 Houston(1969)
Florida 1965 40 45% D Sprunt(1969)
N. & S. Carolina 1965 10 43% D Sprunt(1969)
U. S. A. 1963 417 41% 0.59 D Sprunt & Ligas(1963)
Michigan 1961-70 243 37% 0.52 D Sprunt et al. (1973)
Alaska 1961-63 48 35% 0.56 S Chrest(1964)
Florida 1965 24 35% D Sprunt(1969)
Maine 1962-70 241 26% 0.35 D Sprunt et al. (1973)
New Jersey 1965 4 25% D Sprunt(1969)
Yellowstone Park 1972-74 30 23% 39% 0.23 0.39 S This study
Chesapeake area 1965 44 13% D Sprunt(1969)
Great Lakes shores 1961-70 156 10% 0.13 D Sprunt et al. (1973)

1Based on occupied nests.
2Based on active nests.
3S = stable, D = declining.
4Based on active and some occupied nests.
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TABLE 30. REPRODUCTION IN AMERICAN OSPREY POPULATIONS.

Nest Produc- Popu-
Study No. Success tivity lation
Area Period Nests Occ.1 Act.1 2 3 Occ.I Act.2 Status3 Source

Idaho 1972-73 383 61% 68% 1.12 1.41 S or I Melquist(1974)
Maryland 1968-71 71 77% 1.38 I Rhodes(19720
Idaho 1970-71 89 60% 1.01 S or I Schroeder(1972)
California 1970-71 98 51% 57% 1.01 1.14 Garber(1972)
Montana 1967-70 80 53% 72% 0.98 S or I D. L . MacCarter(1972)
Maryland
Yellowstone Park

1963-69 527 50% 56% 0.96 1.06 I Reese(1970)

(streams) 1972-74 41 63% 65% 0.95 0.98 This study
Maryland 1968-71 86 52% 64% 0.93 1.14 S Reese(1972) ,
Minnesota 1963-68 203 72% 1.14 Dunstan(1968) £
Minnesota 1968-70 141 45% 0.83 Mathisen & Stewart Y

(1970)
Michigan 1967-72 352 42% 0.79 Postupalsky & 

Stackpole(1974)
Maryland-Virginia 1970 46 35% 35% 0.70 0.70 D Wiemeyer(1971)
Yellowstone Park 1972-74 105 41% 48% 0.64 0.74 D This study
Maryland 1966-68 61 33% 48% 0.56 0.81 Reese(1968)
Michigan 1967 62 27% 0.48 Postupalsky(1968)
Yellowstone Lake 1972-74 60 28% 33% 0.45 0.53 D This study
Wyoming 1968 18 22% 0.39 Turner(1968)
Michigan 1965 50 22% 0.36 D Postupalsky(1969)
Connecticut 1960-63 157 0.23 D Ames & Mersereau

(1964)

1Based on occupied nests.
2Based on active nests.
3I = increasing, S = stable, D = decreasing.
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