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Abstract:

A study on the breeding ecology of the bald eagle (EaHaeetus ZeuoocephaZus) within the Grand
Teton-Yellowstone National Parks complex and osprey (Pandion haZiaetus) within Grand Teton
National Park was conducted during 1978 and 1979. The bald eagle population was reproducing at an
average annual rate of 0.92 young per occupied territory. Also 4 territories have been initiated since
1973 thus indicating that the breeding population may be increasing. However, the number of breeding
bald eagles within Yellowstone National Park appears to have remained relatively stable since 1972. .
Osprey pro- * ductivity underwent a dramatic increase from 0.39 young per occupied nest in 1978 to
1.13 in 1979. Based primarily on nests located on Jackson Lake, osprey breeding pairs have not
changed significantly since 1972 and possibly even since 1968. Bald eagle nest initiation dates ranged
from early March to mid-April, hatching dates from mid-April to mid-May and fledging dates from late
June to early August, Ospreys initiated nesting as early as May, hatching occurred during June and
fledging during the first 2 weeks in August. Nest site parameters were characterized for both species. A
minimum of 232 individual bald eagle prey items were identified by combining pellets and remnants.
Lake nesting bald eagles utilized a higher proportion of waterfowl while river nesters utilized a higher
proportion of fish Mammals constituted approximately 14% of the overall prey items.

Bald eagles nesting oh Yellowstone Lake undergo a marked shift in diet from cutthroat trout during
June and early July to waterfowl in August. Ospreys prey primarily on catostomids followed by
cyprinids and salmonids. Spring weather and bald eagle reproduction within Yellowstone National
Park were correlated, p=.0039 and r"=.77, suggesting that cold wet springs inhibit bald eagle
reproduction within this park. Observed osprey reaction to human activities were classified according
to reaction category. The differences in possible disturbance caused by private versus commercial float
trips are discussed. Three bald eagle population units could be distinguished on the basis of
reproduction, chronology, nest site characteristics and food habits. Based on the above data
management recommendations are presented.
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ABSTRACT

A study on the breeding ecology of the bald eagle (Haliaeetus
leucocephalus) within the Grand Teton-Yellowstone National Parks
complex and osprey (Pandion haliaetus) within Grand Teton National
Park was conducted duxing 1978 and 1979. The bald eagle population
was reproducing at an average annual rate of 0.92 young per occupied
territory. Also 4 territories have been initiated since 1973 thus"
indicating that the breeding population may be increasing. However,
the number of breeding bald eagles within Yellowstone National Park
appears to have remained relatively stable since 1972.. Osprey pro- -
ductivity underwent a dramatic increase from 0.39 young per occupied
nest in 1978 to 1.13 in 1979. Based primarily on nests located on
Jackson Lake, osprey breeding pairs have not changed significantly
since 1972 and possibly even since 1968. Bald eagle nest initiation
dates ranged from early March to mid-April, hatching ddates from mid~
April to mid-May and fledging dates from late June to early August.
Ospreys initiated nesting as early as May, hatching occurred during
June and fledging during the first 2 weeks in August. Nest site
parameters were chatracterized for both species. A minimum of 232
individual bald eagle prey items were identified by combining pellets
. and remnants. Lake nesting bald eagles utilized a higher proportion
of waterfowl while river nesters utilized a higher proportion of fish.
Mammals constituted approximately 147% of the overall prey items.
Bald eagles nesting oh Yellowstone Lake undergo a marked shift in
diet from cutthreat trout during June and early July to waterfowl in
August. Ospreys prey primarily on catostomids followed by cyprinids
and salmonids. Spring weather and bald eagle reproduction within
Yellowstone National Park were correlated, p=.0039 and r2=,77, sug-
gesting that cold wet springs inhibit bald eagle reproduction within
this park. Observed osprey reaction to human activities were classi-
fied according to reactlon category. The differences in possible
disturbance caused by private versus commercilal float trips are dis-
cussed, Three bald eagle population units could be distinguished on
the basis of reproduction, chronology, nest site characteristics and
food habits. Based on the above data management recommendations are
presented.




INIRODUCTION

The.Grand Teton-Yellowstone National Parks complex is an afea of
consideraglé importance to bald eagle (Haliaeetus Zeucocephdius) |
(Swenson 1975) and osprey (Eundion haliaetus) populations in the
Montana, Wyom£ng and Idaho area. However, there have been.féw inten—
sive studies conducted on these species in this complex.' Skinner
(1917) published data on numbers, distribution-and life history of
osprey in Yellowstone National Park. Mﬁrﬁhy (1960, 1961 and 1965)
provided information concerning bald eagle productivity, pdpulation
size and nest site selection in Yellowstone. Turner (1968) includéd
botﬁ parks in an osprey productivity survey conducted in northwestern
Wyoming during 1968. Houston (1969) included data on numbers, distri-
" bution, productivity and life history of both birds in his description
of the avifauna of Grand Teton National Park. |

Because of the fragmented information concerning these two species
in Yellowstone and the published declines in various parts Qf Nofth
America (Sprunt 1969, Henny and Ogden 1970, Ames and Mersereau 1964),
Yellowstone Natfonal Park funded a study, conducted by Jon Swenson
from 1972-1974, on the ecology of the bald eagle and osprey in Yellow-
stone Park. Swenson (1975) fouqd no discernible change in numbers or
distribution of occupied bald eagle territories although productivity
had dropped to quite low levels when compared with data from the

early 1960's (Murphy 1960, 1961). Swenson found Q.23 young per occupied
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territory while Mufphy recorded 0.69 from the same area. Swenson's -
productivity data appeared low when compared with results expressed
as'young per occupied térritory from other population studies in
North America (1.02, Sprunt et al. 1973; 0.90, Greer 1969; 0.67;
Houston 1969). Swenson (1975) also reported a dec¢line in population
size and about a 35 percent decline in osprey préductivity from pre-
1945 levels. When he compared his productivity figures (0.45, Yellow-
stone Lake, 0.64, Yellowstone Park, 0.95, Yellowstone stréams) with
those from other areas having stable or increasing populations (1.12,
Melquist 1974, 1,01, Schroeder, 1972) it was apparent that Yellowstone
osprey producti&ity with the exception of stream nests was depressed.
The University of Wyoming-National Park Service Research Center

funded the present study in light of_these results fo further identify
the bald eagle population in the Grand Teton-Yellowstone complex as.a
possible single isolated breeding population and to éompare'the osprey
breeding population in Grand Teton National Park with data previously
~gathered in Yellowstone National Park (SWEnéoﬁ, 1975)., The specific
'objectives were to locate actual and potential ﬁesting'aréas, to pro-
vide quantitative aata on numbers and distribution of breeders and
non-breeders, to provide baseline data on aspects of life history
(nesting success, breeding chrono}ogy and food habits), to éharacter—

ize nest and nest site parameters, to assess response to human
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activity-and on the basis of the above formulate management recommen-

dations.




DESCRIPTION OF STﬁDY AREA

The study area was located in southwestern Montana and north-
western Wyoming and enéompassed Grand Teton National Park,'Yellow—
stone National Park and a complex of adjacent lakes, rivers, and
streams (Figure 1). This complex included that seétion of the Snake
River flowing south from Grand Teton to'Cabin-Creek Campground, east -
from Grand Teton up the Gros Ventre River to Lower Slide Lake,'up the
Yellowstoné River to Bridger Lake hordering Yellowstone Park on the
southeast, west from Yellowsﬁone Park along the Madison River dréinage
to Hebgen and Ciiff Lakes, and west onto the Red Rocks Refuge in the

Beaverhead drainage of southwestern Montana.

Physiograpby.

Love and Reed (1968) and Keefer-(197l), respectively, have
described the geolégy of Grand Teton ana Yellowstoneé National Parks.
The present physiography of the Grand Teton-Yellowstone National Parks
complex is very diverse, much of it sculp;ured by the. most recent,
Pinedale, glaciation. Grand Teton consists of.a relatively high
mountain valley (2,042 m), horderéd on the west by the Teton Range and
the east by numerous foothills and extensive mountains. The valley
(Jackson Hole) is essentiglly a flat glacial outwash plane with pot-
hole topography in the north-central portion, glacial moraines and
lakes along the western edge, and several isolated buttes in the

northern and southern extremes. The Tetons are a faulted mountain
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Figure 1. Map of the Grand Teton-Yellowstone National Parks study
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) 6
range lacking foothills on the east side. They rise nearly 2133 m
above the valley floor to.a maiimum elevation of 41?7 m, The noxrthern
extension of this raﬁge is covered by extensive lavg flows which came
out of Yellowstone. Yellowstone Park is characterized by rolling
plateaus (primarily rhyolotic lava flows) in the central bortion
bounded on all but the west side by extensive mount%in ranges. Eleva~
tions in this park range from 1849 to 3373 m.

This park complex is bisected by the Céntinentﬁl Divide. In the
Pacific drainage, the Snake River and its tributariés drain the south-
western and south-central portion of Yellowstone Paﬁk and thée entire
Grand Teton areé. In the Atlantic drainage, the Yellowstone, Madison
and Gallatin Rivers and their tributaries drain the remaining poftién
of Yellowstgne National Park while the Beaverhead River drains the Red
Rocks Refuge.

Jackson Lake is situated in the extreme northern portion of Grand
Teton Park and is the largest lake iqlthe aboye—described Pacific
drainage. A dam built at the outlet in 1912 has raised the level of
the lake 11.9 m (Hayden 1969). It has a maximum dépth of 129.5 m and
surface area of 104 km2 (Pete Hayden, pers. comm. 1980). Yellowstone
Lake is located in the Atlantic drainage and is the largesf lake in
the complex. Tt has a maximﬁm depth of 94.2 m and a surface area of

355 km?. The remaining major bodies of water in this complex are Emma
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Matilda, Jemny, Leigh, Two Ocean, Phelps, Lewis, Shoshone, Heart and
Lower Slide Lakes located in-the Pacific drainage and Bridger, Hebgen,

Cliff, and Red Rocks Lakes in the Atlantic drainage.

Climate

Long cold winteré with heavy snowfall typify the study area.
Freezing temﬁeratu?es can occur any month of the year. Snowfall is
also possible during any month, but is heaviest from Novemberlthrough
March.

Weather data héve been recorded at Moran, Wyoming (Jackson Lake
Dam) hy the Bureau of Reclamation since 1912. The average annual pre-

.cipitation is 56.8 cm, over half of which falls as énow. The a&erage
annual temperature is 1.6°C. Janﬁar& ig the wettest (7.1 cm) and
ééldest (~11.4°C) month and July the driest (2.2 cm) and warmest
(14.5°%C).

Yellowstone National Park has kept records at Mammoth on precipi-
tation and temperature for nearly 90 years. The av%rage annual pre-
cipitation and temperatﬁre at Mammoth is 42;1 cm and.4.3°C, regpec-
tively. In contrast to the Moran station June was éhe wettest month
(6;3 cm) and February the driest (2.3 cm). The coléest and warmest

months are again January and July, respectively.
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Ice~out on Jackson Lake, mid-May, is approximately two-Weeks
earlier than on Yellowstone Lake. Jackson Lake usually freezes gver

around mid-December (Hayden 1969).

Vegetation

The vegetation of Grand Teton National Park has been described
by Reed (19525 and Shaw (1958, 1976) who both provided community
characteristics and plant species lists. Beetle (1961), Martinka
(1965) and Oswald (1966) identified communities and described each
e#tensively.

The major river and stream bottoms are tharachrized by narrow-
" leaf cottonwood (Populus angustifolia), blue spruce,(Picea pungens)
and occasionally balsam poplar (Populus balsamifera). Buffaléberry
(Shepterdia canadensis) and various species of Salix are frequent
shrubs in this area. Big sagebrush (Artemisia tridentata) is the pre-
dominant shrub typifying outwash planées, terraces énd low lying hills.
Other impertant species in this portion of the valley floor include
low and alkali sagebrush (Artemisia arbuscula and A. longiloba),
bitterbrush (Purshia tridentata), rabbitbrush (Chrysothamnus néuseosus
and C. viseidiflorus), arrowleaf balsamroot (Balsamorhiza sagittata),
thickspike and bluebunch wheatgrasses (Agropyron dasystachyum and A.
spieatum) and Idaho fescue (Festuca idahoensis) (Beetle 1961 and Shaw

1958, 1976).
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The remainder of Grand Ietbn National Park;(exceptAabove'timber—
.line) is covered primarily by coniferous forests ingerspersed with
deciduous species. At high elevations, hetween 2103 and 3048 m,
Englemann spruce (Picea engelmannii), subalpine fir (Abiés lastocarpa)
and whitebark pine (Pinus albicaulis) are the principal tree species
(Shaw 1958). At lower elevations (Beetle 1961) and oﬁ the low lying
moraines (Martinka 1965, Oswald 1966) lodgepole pine (Pinus eontorta)
predominates with Douglas fir (Pseudotsuga menziesii), subalpine fir
and limber pine (Pinus flexilis) as principal associates. It is
believed that those areas where lodgepole pine now exist wefe bﬁrned
over 90 yeérs ago (Reed 1952, Shaw 1958). The lodgepole pine forest ié
also interspersed on moraines with aspen (Populus tremuloides). 1In
general, aspeﬁ was found to occur on a variety of mesic sites (Beetle
1961).

Déspain (1973) divided the vegetation of Yellowstone Park into
five zones. Swenson (1975) identified the spruce—fir‘and lodgepole
pine zones as the aréas iﬁ which the majority of bald eagle and osprey
activity occurred. The spruce~fir zone is located above 2560 m with
Englemann spruce and subalpine fir the dominant tree.species. White-
bark pine and Douglas fir were primary associates near timberline.
The lodgepole pine zone is situated in the central, west-central and

most of the southern half (Beetle 1961) of Yellowstone National Park.
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These areas of extensive lodgepole pine forests are characteristically

found on the rhyqlitic lava flows (Beetle 1961).

Primary and Secondary Study Areas

The most intensive research waé conducted in Grand Teton National
Park, where'most human-eagle-dsprey interactions wereiobéerved. Data
on the bald eagle were gathered from a11 known eagle territories in
this complei. Osprey data were collected primarily from Grand Teton,
although some information was also gathered from Yellowstone National
Park and Hebgen Léke;

Pétential prey items in this complex include a variety of water-
fowl, fish and mammals. Common waterfowl observed were trumpeter‘swan
(Cygnus bﬁccénatoﬁ), Canada gpoée (Brant& canadensis), American wigeon
(Anas americana) , gadwali (4. strepera), gréen—winged teal (4. crécca);
mallard (4. pZatyrﬁynchos), blue-winged teal (A. discors), lesser
scaup (Aythya affinis), bufflehead (Bucephala albeola), Barrow's..

: goldeneyé (B. islandica) and common merganser (Mbrgusvmergaﬁser).
Other water birds frequently seen inciude the eared grebe (fbdiceps
" caspteus), white pelican (Pelecanus erythrorhynchos), and American
| coot (Fulica americana). - |

Utah chubs (Gila atrafia) are one of the largest cyprinids in
the area. Catostomids in this complei are Utah suéker_(CatostQmus

ardens), longnose sucker (Catostomus catostomus), mountain sucker
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(Catostomus platyrhynchus) and‘bluehead‘sucker (Catostomus discobolug)
(Baxter and Simon 1970). Salmonids include thé mountain whitefish’
(Prosopium williamsont), arctic-grayling (Thymallus areticus), and
cutthroat (Salmo clarki), rainbow (Salmo gairdneri), brown (Salmo
frutta), lake (Salvelinus namaycush), and brook (Salvelinus fbntinaiis)

trout (Baxter and Simon 1970).

The Uinta grouﬁd squirrel (Spermophilus armatus), beaver (Castor
canadensie) and muskrat (Ondatra zibethicus) are potential mammalian
prey species. In addition, large ungulates in the form of carrion

are also available to bald eagles.




METHODS
Aerial Surveys and ﬁest Observations

Since both the bald eagle and ospref nest in cloée association
to water, nest searches‘&ere directed toward lakes, rivers énd streams.
Ten aerial surveys were conducted dﬁring this study: May 27, June 29
and July 30, 1975; February 26, April 6, Juﬁe 2 and 16, July 16 and 31,
and August 18, 1979. These surVeys were flown in a lso—hp Super Cub
piloted By James Stradley, who has had a minimgm of 8 years of experi-
ence conducting such nesting‘surve§s,in this aréa., These aerial
obseryations were essential in providing information on territory
occupancy, nest initiation, hatching and fledging dates, productivity,
and differences in nesting chronology, To minimize observer disturb-
ance; each nest was normally flown over once during a flight. How-
ever, when any uncertainty existed as to the number of eggs or young,
a second pass was made. Ground observations by myself and river

rangers from Grand Teton National Park supplemented the above infor-

mation.

Age and Sex Classification
.Subadult in the con#ext of this thesis refers to young from their
first year of life to attainment of full adult plumage. A subadult -
in its first year will be referred to as an immature,
Southern (1967) identified 7 different subadult bald eaglé

plumage classes which may or may not relate to age. To minimize the
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potential of counting the same bird twice, each subadult bald eagle
observed was recorded according to its plumage class and the time and
approximate location of.the observation.
Immature osprey were distinguished from adult osprey hy heavy
mottling on their backs (Bent 1937). The relatively solid white
breast of male ospreys separated them from females which have a

heavily streaked breast (Macnamara 1977).

Reproductive Terminology
To provide more consistency between different studies,
‘Postupalsky (1974) presented a framework of terminology describing
raptor nest statd; and reproductive success upon which researchers
could build their own variations. The slight modifications of.this
terminology suggested by Swenson (1975) were applied to this study.
The definitions are as follows:
Breeding territory: an area contalning one or more nests within
the range of a mated palr of birds.
Occupied ﬁest:..any nest at which at least one of the following
activity patterns was observed duriﬁg a given breeding season
a. young were raised;
b. eggs were laid;
¢c. one adult sitting low in the nest, presumably incubat-

ing;
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d. twé adults present on or near the nest, provided there
is no reason to su§péct that this pair'had already beeﬁ
counted elsewhere;

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

Active nest: a nest in which eggs have been laid, activity pat-
terns (a), (h) and (c) above being diagnostic.

Productive or successful nest: an occupied nest from which at
least one young fledged, or if actual fledging was ﬁot observed, was
raised to an advanced stage of developﬁent.

Alternate nest: one of several unoccupied nests within the
breeding territory of one pair of birds.

Frustration nest: an alternate nest built, repairéd or frequented
by a pair of birds'subsequent to a nest failure at another nest during
the same breeding season.

Nest success:. the p?oportion of 6ccupied'or active breeding
territories (with known outcome) which produce at least one young .to
an advanced stagé of development.. | |

Brood size: the number of young (raised to an advanced stage of
development) per successful nest.

Productivity: number of young raised to an advanced stage of

development per occupied or active nest.
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Nest Site and Nest Measurements

At each nest site the following parameters were measured and
characterized: tree density, relative species frequency and species‘
dominance, and plaﬁt composition at nest sites; species condition,
dbh, height, and distance to water of the nest tree; relationship of
nest tree to other trees; and height of nest above ground. In addi-
tion, all bald eagle'nests in nest trees which were climbed were .
characterized as to size and material composition.

Nest site measuréments weré obtained usihg'a modification of the
point-centered quarter method (Cottam and Curtis 1956). Thirty-meter
line transects were established in each of the four cardinal direc-
tions using the nest tree as the center, Sampling points were fixed
at 15 meter intervals from the nest tree along each transect. Each
point was divided into quartérs and the épecieé, distance &o,_and dbh
of the nearest” tree >10 cm dbh in each quadrant was recorded.

Actual nest ﬁeasurements obtainéd were thicknegs (top to bottom
of nest), width (from tree trunk to opterm&st edge of nest) and length
(measurement perpendicular to the width). A Strdatex Stratolevel was
used to measure heights of nestsand trees although in those trees
climbed a plumb line was also used as a check on the above measure-

ment.
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Preletems and Foraging Behavior

g Food habits were determined on the basis of prey item‘re@nants
(hair, feathers, bones, séales), reguritated pelléts'and difect obser-
vations. Food remmants and pellefs were gathered from within nests
and from the gro#nd below nestsland obvious perches. Bald eagle
food items were éolleéted during the banding operation in June aﬁd
early July, 1979, and again in late August and early Septembgr, 1978.
and 1979. Fish remains from ospre& nests were collected primarily
during September of both years. By ﬁaiting until late summer to
collect food remains, minimal observer disturbance was rendered at
active nest sites. Avian and mammalian prey remains were identified
by comparing them Qith specimens from the Mbnfana State University
Zooplogical Museum. Fish remains were idéntified by coﬁparing them‘
. with known skeletal specimens.

Bald eagle food habits were analyzed by determining. the minimum
number of reqognizabie brey individuals. In_mést inétances a regur~
gitated pellet‘wgs considered to repfesent a minimum of l_individual.
However, when a pellét éontained remains of 2 or mo?e spécies_ﬁr
evi&ence of more than 1 individual of tﬁe same species it is
considered to represent the minimum number of recognizable indi-

viduals. To insure that the number of prey items truly
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represented the minimum number of individuals ffom a given nest, the
following conditions of summation appliea: |

a. One femnant representing an ideptified species and 1 pellet
representing .-t_:he same species egualled‘l individual of that
species; | |

b. One remnant represenfing an unidentified‘spécies of’a.given‘
clas; (i.e. bird, fish, dr:mammal) and 1 pellet containing
an unidentified species of the same.class equalled 1 indi-
Vidual of an unidentified species of that class;

c. One remnant representing an identified species of a given
class and 1 pellet containing an unidentified species of the
same class equalled 1 individual of that species and class.

In analyzing ospréy food remains, the number of bones for each

species of fish was determined and their percentage of the total
number of bones was calculated. Locations of osprey dives and fisﬁing
forays were reporded to determine preferred foraging éreas. ihe
lengths of fisﬁ caught were estimated by comﬁaring their length wiéh

that of the'osprey, 56 cm (Robbins et al. 1966).

Human Influence
Several methods were used in an effort to assess response by
osprey to human presence or activity. In an attempt to quantify this
4 ' . / f

information, osprey'reaétions were divided into four»disfinct
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categories: mno reaction; alert, bird attentive to human activity;
alarm, bird vocalizing in response to human activity (without ieaving
nest or perch); flight, bird leaves nest as a result of human activity.
One or all four reaction categories could occur during one encounter.

Observagion points were established along sections of the Snake
River and Jackson and ﬁeigh Lakes inhabited or frequented by osprey.
From these points any obsérved human—oéprEy interactions we?é deécribed
as to nature.of fiuman activity (fishing, boating, photography, efc.),
date and gime of day, distance of human activity to bird or nesf, and
osprey reactien category.

Experiments wé¥e also conducted in cooperation with the National
Park lake patrol in an attempt to assess boating disturbance to active
osprey nests on Jackson Lake. A 20 foot Bertram hoat, 15 foot Boston
Whaler boat and an 18 foot Grumman canoe were used to approach the
nesg in direct aﬁd parallel fashions. Observations were recorded and
describhed as to ospfey reaction category.

Pete Hayden (Fiéheries Biologist, Grand Teton Natiohai.Park) had
placed several camefas at strategic points éiong the Snake River to
determine thé number éf-priv;te and commercially operated (con-
cessioned) fléat trips each day. Data collected in this manner from
the Pacific Creek launching area was used due.to its availability and
completeness. In addition, all launches from this access would pass

4 of the 6 river osprey nests. Thus, data concerning times of peak
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boating pressure were obtailned and éotrelated with sensihivé P?r%OQS
in the breeding season of the hald eagle'éhd osprey. These data aiong
with direct observations were used to compare disturbance factors due

to private versus concessioned float trips.

‘Banding Procedure

Banding was done under authorization of Federal Rird Marking and
Salvage permit # 20357 and Endangered Species Permit # PRT-2-4164.
Permits were also obtained from Grand Teton Natioﬁal.Park, Yellowstone
National Park, Montana Department of Fish, Wildlife aﬁd Parks, and the
Wyoming Game and Fish Department. Pop-rivet bands, size 9, were
placed on the bird's left leg.

The aerial suyvéy conducted June 16, 1979, hélped establish the.
number of nestling bald eagles in each active nest and their apfroxi-
mate stage of development. Ground observations, comparing the develop-
ment and relétive length of the tail and primaries, were egsential
in determining the relative age of nestlings. From these data the
sequence of nestling banding was formulated in which priority was
~given to those most advanced In age and development.

A combinétion of nylon rope, nylon runners, and carabiners were
used in climbing most nest trees. Climbing spikes were seldom used.
The technique involved one person climbing and the other helaying
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the climber and proved to be the quickest and safest mefhodnthgét to

and from the nest,




RESULTS AND DISCUSSION
' Numbers and Distribution
Bald Eagle

A minimum of 30 bald eagle territories waé present in the study
-area as of 1979 (Figure 1). The territory located near the .channel
‘connecting Lewis and Shoshone Lakes is believed to represent an alter-
nate nest of the pair which nests on Lewis Lake (pers: comm. Jon
Swenson, 1978) and is treated as such in this thesis. A minimum of
26 individual territories were classified as active during at least
one of the years of study. This represents a minimum number of 52-
breédding adults. Two other single adults.were seen in association
with territories but no breeding activity was observed.

A minimum of two bald eagle territories have existe@ within
Grand Teton National Park since 1956 (Husér, 1968). Records of a
third territory first appeared in the mid- 1960's, however due to the
incompleteness of the records it may have been initiated earlier. Bob
Wood (éers. comm. ) feported the fourth pair of bald eagles first build-
ing thelr nest in 1973 in an area where no previous nesting activity
had Been observed. |

Murphy (1965) reported 13 territories within Yellowstone National
Park, while Swensén (1975) reported 14, An additional territory near
the south entrance was first recorded during this study. In additioﬁ'
to the active nest,  two alternate nests were presént. It is possible

that this territory had been occupied previously but that the previous
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two researchers overlooked it due to its extreme southern lécation
and obscure position.

The oldest known nesting territory within this population is
located on Cliff Lake. Records date back to the early 1930's (pers.
éomm; Chuck Sundstrom). Neither of the territories located on Heﬁgen
Lake were observed during Baglien's (72-74) study of golden eagles
in this area. This suggests tﬁat thése territories were initiated
sometime after 1974. The territory located near the southeast boundary
of Red Rocks Refuge was first documented in 1973 (pers. comm. Gene
Stroups), and due to its conspicuous position, this is believea to be
the initial year of its existence. Due to the lack of available
records, histories on territories south of Grand Teton National Park
cannot be presented. -

The eagle population was di&idéd into 3 units based on nesting
chronology and habitat characteristics. >Tﬁe Snake population unit
includes those territories from immédiately above the confluence of
the Snake and Lewis Rivers to south of Jackson. The Yellowstone unit
includes those territories on the Yelloﬁstoﬁe River and félican Creek
and on Lewls, Heart, Yellowstone, Tern, and Bridger Lakes. The
ﬁadison—Beaverhead unit includes those territories on the Madison

River, Hebgen and Cliff Lakes, and adjacent Red Rocks Refuge.
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Osprey

Sixteen ospreys were observed incubating during.1978 represenfing
a minimum of 32 breeding adults. A minimum of 13 incubating ospreys
&ere observed in 1979 representing 26 freeding adults. Théee other
nests had adults present but were not characterized by nesting
acti&ity.

Nesting distribution ié illustrated in Figure 2. Ospreys have
been nesting on Leigh Lake, Pacific Creek and the Snake River at least
since Turner's 1968 investigations. The ﬁost'complete historical data
are on ospreys nesting along Jackson Lake. Turner (1968) observed 6
active nests. On August 7, 1972, 9 pairs were observed either 6n or
closely associated with nesté (Bob Wbod, NPS records), while on Auéust
29 and 30, 1974, only 5 pairs were observed (McLaren and Bernhardt,
NPS records). The small number of pairs observed during 1974 could
he an artifact of ;iming the survey after fledging (when birds spend
less time at the nest) and also'a re;ult-of normal.activity béing
disrupted by an extensive fire burning along the west shore of the
lake. Nine pairs and 1 lone adult were observed during 1975 by com-
hining the results of surveys conducted oﬁ July 15 (McLaren and
Wallace, NPS records) énd August 18 (McLaren). Only 6 pairs were
reported in 1976 from July 21 and 22 surveys (McLaren; NPS records).
However 3 lone adults were also seen, 2 of which'were closely associ-

ated with nests occupied the previous year. There were 9 pairs
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Figure 2. Map of Grand Teton National Park showing osprey nesting
sites.
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observed in 1978 and again in 1979, and 7 and 6, respectively, of which
were classified as active, From these da;a, a minimum of 9 pairs of
ospreys were nesting along Jackson Lake. This does not appear to
havé changed since 1972 and possibly even 1968, since Turner reported
only on active nests and not actual osprey populations.

Ospreys have been reported nesting on Leigh Lake, -Pacific Creek,
and the Snake River since 1968 (Turner? 1968). The Pacific Creek
.nest was blown down sometime between‘fall 1978 and - -spring 1979. Nests
on the Buffalo Fork and Cottonwood Creek have apparently blown down
' siﬂce they were not located ddring aerial surveys or ground searches
during this study. A nest on Jenny Lake containing 2 young was
reported in 1948 (NPS records), hut has.not been mentioned in recent

records, nor was it located during this study.

-Reproducfion
Béld-Eagle
Eggs At no times duringAaerial surveys &id én'inCpbating bald:
eagle sgand up or leave the nest. This habit of the bird prevented
determination of clutch sizes.
Young Reproductive. data collected.during 1978 and 1979 are sum~
marized by geographical units in Table l; - The number'of young raised

to an advanced stage of development varied by only 1 between &eafs for




Table 1. Summary of bald eagle reproduction for the entire population and by popula-
tion unit within the Grand Teton~Yellowstone National Parks complex,

1978-79.
Madison-
Yellowstone Beaverhead
Population Population .Population Total
. 1978-
Statistic 1978 1979 1979 1978 1979 1979 1978 1979 1979 1978 1979 1979

Territories observed
Occupied territories
Active territories

% occupied

% active

Successful nests

% nest success (occ)
‘% nest. success (act)
Young fledged

Brood size
Productivity (occ)
Productivity (act)

10

10

7

100

70
6

60
85.
1.
.90
l

78.6 74.1
71.4 63.0

5

40”5

4
80
80

28 .30 58
220127 4o@y®
17 25 42

78.6 90 -84.5
60.7 83.3 72.4
14 14 28
63.6 51.8 57.1-
82.4 56,0 66.7
221 23 45
1.57 1.7121. 642
1.0 .85 .92
1.29 - .92°1.07

1Inciudes 2 nestlings which diedlas a

2Includes 1 nestling which died prlor

determination.

3Outpome unknown.

result of a nest blow down.

to fledging, used only in brood size

92
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each unit. The brood size was consistently higher for the Madisoﬁ—
Beaverhead unit than for the other two. |

During the past two years, 45 young have been reared to an
advanced stage of development in this entire population. Seventeen of
the successful nests each had 2 young and 11 nests had 1. An overall
brood size of 1.49 was calculated for the population by combining the
data reported by past'researcﬁers, Appendix Table 14 (Murphy 1961,
1962, 1965, Husser 1968, Houston 1969, Baglien 1975, Swenson 1975
and pers. comm. Bob Wood 1979). This figure is similar to.that‘
reported from my study (1.64) and other population studies (1.4-1.7,
Grier 1974, Hensel and Troyer 1964 and.Robbins.i959).

Oniy two iﬂstancgs.of nestling?mortaliéy were observed during
this.study. IIp 1978, a Eald eéglg nest,with 2 young,lbelow Wilson
Bridge on the Snake River, blew down. One young was killed immedi-
ately while the other, after heing placed in an alternéte nesf, died
sometime before fledging (pers, comm, Bob Oakleaf 1978). The second
was discovered during the 1979 banding operation. Reméin; of a nest~-
ling approximatelf 5 to 6'§eeks old was found in the Schwabacher
nest entangled in monofilament fishing line. However, since the
remains were in such poor‘condition, it could not be ascertained
whether or‘not the fishing line was a direct céuse of death, -
Postupalsky (pers, comm. 1980), during his.banding operation in

Michigan, noted 4 instances in whilch eaglets were entangled in
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fishing line. 1In all cases the nestlings were alive.

Nest success ‘and productivity The Madison—ﬁeaverhead unit had the
ﬁighest nest success'and at least twice the productivity of the other
two population units. Sprunt et al. (1973), based on 6 bald eagle
populations, suggestg that a minimum nest success of SOZ'and minimum
productivity of 0.7 young per occupied territory are required to main-
tain population stability. This minimum productivity rate was exceeded
during 1978 and 1979 by the Snake ana Madison-Beaverhead units,
although the Yellowstoneiunit was reproduéiné below this minimum both
years.

The‘nest success for the entire population ‘was over 50% and the
productivity exceeded 0.7 birds per occupiéd territory during 1978 and
1979 (Table 1). The productivity of eagles nesting withinvGrand Teton
National Park during this study was far below the required minimﬁm,
suggested by Sprunt et al. (1973) (Appendix Table 15). Although
historic records for most nests within the park are épora&ic_(Appendix
Table ¥6), consistent recprds have heen kept on one nest (Schwabaéher |
nest) since 1956, with only two years missing (Table 2). The produc-
tivity based on this pair for éhe 24 year period shows a relatively
high value. 1In contrast, eagles from Yellowstone National Park during
the past two years reproduced at rates above the reported minimum
required to maintain a population. However, from records reconstructed

by Swenson (1975), the Yellowstone Park population underwent a
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Table 2. Summary of bald eagle reproduction from the Schwahacher
territory within Grand Teton Natiomal Park, 1956-79.

Statistic 1956-~1979
Years nest was observed . 24
Occupied nests ' ' 22
Active nests . 20
% occupied 91.7
% active : S 83.3
Successful nests . 20
% nest success (occ) : 90.9.
% nest success (act) 100
Young fledged . ' 36 1
Brood size . : 1.85
Productivity (occ) . , 1.64
Productivity (act) ’ 1.8

1Includes 1 young which died just prior to fledging, used only in
brood size determination.

reduction in reproductive success sometime between 1961 and 1963,
and hased on data in Table 3, has consistently reproduced at these

low levels up to 1978.

Reproduction
Osprey |
Eggs The size of only 2 clutches were accurately determined,
primarily because osprey in Grand Teton National Park were reluctant
to stand up or leave the nest during aerial survéys. One clutch con~

tained 2 eggé and the other contained 3. Sweﬁson (1975) reborfed an




Table 3. Summary of.bald eagle reproduction within Yelloystone National Park,

1972-79.

% * % % % % -

Statistic 1972 1973 1974 1975 1976 1977 1978 1979 1972-79
Territories observed 11 13 14 14 12 13 15 15 107
Occupied territories 9 11 11 . 9 5 8 9 12 74
Active territories 4 8 . 6 CE 5 7 7 11 54
% occupied 81.8 84.6 78.6 64.3 41.7 61.5 60.0 80.0 69.2
% active 66.7 80.0 60.0 42.9 41.7 53.8 46.7 73.7 50.5
Successful nests 3 3 1 0 1 3 5 5 21
% nest success (occ) 33.3 30.3 9.1 0 20.0 37.5 55.6 41.7 28.4
% nest success {(act) 75.0 37.5 16.7 0 20.0 42.9 71.4 45.4 38.9
Young fledged 3 3 1 0 2 4 8 9 30
Brood size 1.0 1.0 1.0 0 2.0 1.33 1.6 1.8 1.43
Productivity (occ) .33 .30 09 © .40 .50 .89 .75 405
Productivity (act) .75 .38 A7 0 .22 .57 1.14 .82 .56

* Reported by Swenson (1977).
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average clutch size of 2.23 eggs for oépreys nesting Within'Yellow—
stone Park; Reese (1969) reporfed an average clutch size of 2.3 eggs
for a Maryland osprey population. |

Forty-eight percent of 7 observed eggs hatched. Swenson (1975)
reported Fhat 342 of all observed eggs hatched for the Yellowstone
osprey population, Stocek and Pearce (1978) reported a hatghing rate
of 527 for bspreys nesting in the Maritime Provinces of éanada.
Spitzer (1980) calculated that, roughly? only 257 of the eggs laid
(clutch size of 3.23 eggs) by a northeastern coastal osprey population
had to survive to fledging for population stahility.

Young The number of young flédged and the average brood size
are presented in Tablé 4. Twice as many young fledged and bfood size
was nearly double.in 1979 compared to 1978. These differences were

"statistically significanf (p<.05, t;test, Snedeéor and Cochran, 1967).

Turner (1968) reported 7 young produced and a brood size of.l.75
for this same population during 1968, Sﬁenson (1979) reported an
average brood size of 1.67 for Yellowstone Park ospreys from 1972~
1977. Other researchers have reported average brood sizes ranging
from 1.15 on Flathead Lake, Montana (MacCarter and MacCarter, 1979)
to 1.87 from the Maritime Provinces of Canada (Stocek and Pearce,

- 1978). The average brood size of a recovering northeastern coasta;
osprey populationl(1969—1978) w;s 1.8 (Spitzer, 1980). The average

brood size for the Grand Teton National Park osprey population for




Table 4. Summary of osprey
Park, 1978-79.
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reproduction within Grand Teton National

Statistic 1978 1979 . 1978-79
Nests observed 22 25 47
Occupied nests 18 15 33
Active nests 16 13 29
% occupied 81.8 60 . 70.2
% active 72.7 52 61.7
Successful nests 5 8 13
% nest success (occ) 27.8 53.3 39.4
% nest success (act) 31.2 61.5 44.8
Young fledged -7 17 1 24 1
Brood size 1.4 2.25™ 1.92
Productivity (oce) .39 1.13 .73

1.31 .83

Productivity (act)

44

lIncludes 1 young which died prior to fledging, used only in brood

size determination.

1978 79. Was comparable to other populations and in particular the

population reported by Spitzer (198@).

Nestling mortality averaged 8.37% for this study.

than the 9-227 noted by.Swenson (1975).

This is lower

' 'Nest success and productivity The average nest success and pro-

ductivity for occupied nests was calculated for the Grand Teton

National Park osprey population during this study (Table &). Nest

success nearly doubled and productivity nearly tripled from 1978 to

1979. These differences were significaﬁt at p=.05, t test. Data in

Table 5 suggest that rivers had a slightly higher productivity
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Table 5. Summary of osprey reproduction of river versus lake
nesters within Grand Teton National Park, 1978-79.

Statistic . Lakes Rivers
Nests observed : ' 33 14
Occupied nests . 122 11.
Active nests 18 11
% occupied 66.7 78.6
% active 54.5 78.6
Successful nests . . 8 5
% nest success (occ) 36.4 ' 45,45
% nest success (act) 44,4 45,45
Young fledged 13 1 11
Brood size . 1.75 2.2
Productivity (occ) . .59 1.0

1.0

Productivity (act) o .72

1Includes 1 young which died prior to fledging, used only in brood
size determination. '

than lakes although these differences were not significant.

A nest success of 36.47 and productivity of 0.64 young per active
nest for tﬂis same population during 1968 was calculated from data
collected by Turner (1968). These values are soméWhat lower than
those calculated from this study. Swenson (1979) reported osprey
-production of.0.73 voung per occupied nest and 0.8l young per active
nest from the Yellowstone Park osppey’popﬁlatibn from 1972 througﬁ
1977, which are very comparable to those figures calculated for éhis

study.
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Henny and Wright (1969) felt that from 0.95 to 1.30 fledged
young per active nest were required to maintain stability, baséd on
the assumption that all breeding begins at age three. However,
Spitzer (1980) obkserved that 0.79 young per active nest, based on a
mean clutch size of 3.23, was sufficilent to maintain a stable north-
eastern osprey pbpulation. He suggests that the difference or over-
estimation by Henny and Wright lies in underestimating survivorship -
and underestimgting the age of first reproduction. .

Based on $pitzer's calculations,'the'Grand Tepoq National Park
osprey population for the past two yeafs reproduced at an average
level capable of maih;aining'itéelf}' Thié.minimum productivity and
that recommended by Henny and Wrigﬁt was far surpassed during 1979.
In éontrast the 1978 level of productivity ﬁas far below even

Spitzer's observed minimum level.

Nesting Chroﬁology
Bald Fagle
ﬁgg—lazing During the earliest fligh;, February 26, 1979, adults
were observed in close associtation with 3 territories along the Snake
River. Two adults were observed in the nest tree near the Jackson
Lake dam on March 11, 1979 and one was reported incubating on March

25 (Bob Wood, NPS records)., On the'next flight, April 6, 1979, all but
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one of the succéssful territories had an~eagle on the nest-in incubat-
ing posfure. The 1atest.pair, chronologically, which produced young
initiated nesting SOﬁetime after April 6. This nest, located in the
South Arm of Yellowstone Lake, had over a~foot.of snow on its plat-f
form and no adults present on April 6. |

Based on the'above:known nest initiation Aata and those calcu-
lated from known fledging dates it appears’that bald eagles nesting’
along the Snake River within Grand Teton National Park initiate egg-
laying sometime during mid—March; This is the approximate nest_initi-.
ation date wﬂich Houston (1969) reporéed for this same area. Those
eagles nésting'élong tﬁe Snake River south of Teton Park initiated
egg-laying. in early March,

Since one of the successful nests on Yellowstone Léké did nét
become active until sometime after April 6, nest initiatioﬂ on this
lake during 1979 took place from early to mid-April. This.is given .
further credence from calculated dates based én fledging. ‘Swenson
- (1975) reported that nest initiation for eagles nesting on Yellpw-
stone Lake occurred from mid te late April. However, his earliest
aerial survey was .April 25 at which‘time most birds were already
incubating.

Based on back dating from fledging dates; eagles in the Mad;sonr

Beaverhead unit initiated egg-laying during mid-March..
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Hatching Siﬁce newly hatched young were not observed during this
study, ﬁatéhing dates were calculated based on approximate ages of
nestlings determined during banding and. on eStablisHed incubation
and fledgiﬁg dates for this‘species.

Herrick (1932) reported an incubation period for bald eagles of
35 to 36 days. This corresponds well with that calculated for this
study. Young from nests in the Snake population unit hatched from mid-
April to early May, in the Yellowstone unit during mid-May and in the
Madison-Beaverhead unit from mid to late April.

Fledging Just prior to fledging, eaglets were observed t; become
increasingly réstless followed by extensive branching in both the nest
tree and'adjacent'trees. Fledging dates observed during thié‘study
and from historicai records are presentedlin Table é._ ‘

Assuming that nest initiation and hatching dates are éorrect,
eaglets in this population fledge at ages ranging from 11 to 13 weeks.
Swenson determined an approximate fledging age of 10.5 to 11 weeks for
eagles nesting in Yellowstone National Pérk. Swenson's reported
fledging dates were similar to those reported from this study (Table
$). Thus, eaglets in Yellowstoné Park appear to be fledging at an
average age closer to 12 weeks with the discrepency occurring in the
nest initlation dates,

‘From these déta the fledging intérval for eaglets produced -in

the Snake population unit is from late June to early August, in the
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Observed bald eagle. fledglng dates ox periods by population

unit within the Grand Teton—Yellowstone National Parks

complex

Population unit

Nesting territorie(s)

Fledging Date/Period

Snake Schwabacher 7/26/65 (D. Houston)
Schwabacher 7/22/77 (NPS records)
"Jackson Lake Dam 8/9/78 (Bill Gordon)
Schwabacher . 2/79
Lower Snake River nests Last week in June,
First week in July, 1979
Yellowstone Yellowstone and Tern First two weeks in
Lakes " August, 1979
Swenson's and Murphy's ,
studies August 7 (average)
Madison- Hebgen Lake nests 7/10/78 (A. Hamilton) .
Beaverhead 7/11/78 (B. Wahl)
7/18/79 (T. Pouchlerz)
Madison River nest 7/19/79

Red Rocks Refuge

First week in July; 1979

\

Yellowstone unit during early August, and in the Madison-Beaverhead

unit from early to mid-July.

Osprey

Egg-laying Reported arrival dates for osprey have heen variable

but within the month of April (NPS records).

In 1973 they were first

reported on April 26, in 1976 on April 8 and in 1978 on April 15 (Bob
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Wood, NPS records). During the April 6, 1979 flight no osprey were
seen in Grand Teton National ?ark. | ‘

Egg-laying appeéred to be underway by early May. Ospreys were
reported on ﬁests.iq an incubating posture along the'Snake River on.
May 13, 1978 (Gary Kiramijian, NPS records). Bob Wood (NPS records)
first observed birds on a stream nést on May 14, i974. Turner (1968)°
reported nests located on the rivers and lakes within Grand Teton
National Park as active during the first two weeks in May.

Hatching The most complete data for hatching and fledging from
this study is from 1979. Young were first observed in a nest.along
the Snake River on June 15, 1979. From their small size and colora-
tion they were within 5 days of hatching’(pers. comm. Paul Spitzer).
Swenson (1975) reported an incubation period of approximately 40 days
for ospreys nesting in Yellowstone National Park. Based on this
interval, egg laying for this pair occurred about May 2. This 40 day
interval is probably a maximum since there are no reports of incubé—
tion in April. Eggs were seen on June 15, 1979 in nests on Jackson
Lake which on July 16 contained young at‘ieast 3 weeks of age. These
data indicate that hatching occurred ;round June 25. Relying on a
maximum incubation'period of 40 days, initial incubation would have
occurred at the earliest around May 17. River nesters, with the

exception of the previously mentioned oné, had a chronology similar to

the Jackson Lake nesting birds.
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Fledging The first young to fledge during 1979 were from' the
river nest mentioned above, all 3 youﬁg having flown Within the first
week of August. Based on a June 10 hatching date these yéﬁng weré
from 7 to 8 weeks old at the time of fle&ging. Young from nests on
Jackson and Phelps Lakés all f;edged within the second week of
August. Young from twoe other river nests were first observed flying
on August 16 and 19. Wﬁen hatching dates for these nests are back :
calculated based on a 7.t° 8 week fleding ége, hatching again appeared
to be near‘June~25. ‘;

The last young obgerved to fledge, were 3 from the nest on Leigh
. Lake. Two yéungzméde their fifst dbserygd flighfs.on August 26, 1979
and a third on AugustIBOL :This nest was firsfﬁndticed dﬁring mid-
summer by NPS rangers which suggests that it.was constructed during
that s;me spring. This may account in part why these young were the
1atést to fledge. | |

All fledging during 1978 occurred within the first two weeks of
August and thus closely agrees with the 1979 data. Park records from
1948 reported that young first left a nest along the west shore of

Jackson Lake on August 15 and thus further supports the above dates.

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

/
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200 m of water. Nest site parameters fof the entire bald eagle popula~-
tion in this complex are presented in Table 7. This species seemg to
select a living tree which p;ovides overhead canopy. All but one of
the broken topped nest trees possessed large brapches which eitended
ébove the nest. Most of the nest trees had a spréading morphology and
all were either as large or larger than trees in the immediate
vicinity.

Frbm this study, Swenson's 1975 study and NPS records, 15 terri-
tories efither contained more than one nest or shfferéd‘alnest tree blow

.down followed by comnstruction of a new nest. In 93% of these terri-
tories the alternate or new nest within a given terfitory were in the
same tree sbecies. This probahly reflects species availability and
not necessarily specie§ preference.

A relationship seems to exist betweeﬁ open water and nest site
selection. However, the major lakes’in this complex do not become
ice~free until mid-May and early June while nest iﬁitiation occurs
from mid-March to early April. Thus, eightzyseven percent of the nest-
ing territories were located either on major rivers, on lakeés within
5 km of their inlets or outlets, or along streams or lakes in thermal
areas. All of these general éreas are characterized by open water
when nesting activities are initiated. Gerrard et‘al. (1975) in

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

' *
No. or mean and

.Statistic . _ ' (vange or %) . n *
Mean nest height (m) 22.2 (9.4-38.4) 42
Mean tree height (m) 27.1 (9.4-41.0) - 41
Mean dbh (cm) : 73.9 (35.3-142,8) 43
Mean tree density at nest :
site (trees/ha) 170  (58-770) . ' 18"
Nests in living trees .38 | (88.4%) 43
Nests in broken topped trees -3 (7.0%) - o 43
Nest tree species ' R : 43
Pinus engelmannii or purgens 10 - (23.372). —-—
Pseudotsuga menziesit 7 (16.3%) . -
Populus angustifolid 3 (7.0%)- -
Pinus contorta - 19 (44.2%) : o —-—
Pinus flexilis . 1 (2.3%) -
Pinus albicaulis 3 . (7.0%) -

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

with open water in spring had greater nest success than those farther
away.

The three units of the population can be characterized on the
basis of nest tree species (Table 8). However, although not quanti-
tatively assessed, this probably reflects.the availability of tree
species in each area which provide the proper structural requirements.
Bald eagles in the Snake unit nested primarily in spruce and narrowleaf
cottonwood,.those in the Yellowstone unit in lodgepole pine and in the -

Madison-Beaverhead unit, in Douglas fir.




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

%
Number (%)

: - : Madison-
Statistic Snake unit Yellowstone unit Beaverhead unit
Picea engelmannii OY pungens 6 (54.5%) ' 'E (14.3%) 0 (0)
Pseudotsuga menziesit 1 (9.1%) 'O (0) 5 (83.3%)
Populus augustifolia 3 (27.3%) UN()) ' 0 (0)
Pinus contorta 0 (0) 9 (64.3%) 1 (16.7%)
Pinus flexilis 1 (9.1%) 0 (0 0 (0)
Pinus albicaulis 0 (0) ‘ 3 (21.4%) 0 (0)

*Only one tree species from a given territory was counted unless alternate nests were of

a different species.

[4/;
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Bald eagle mnests in lodgepole pine seemed to he more vulnerable
to blow-down than those in spruce, Douglas fir and other species of
pine. Four of the 5 nests in lodgepole pine which were active in 1979,
blew down between fledging and mid—éeptember. Conversely, active
nests in the other species of nest trees were all intact in mid-
September. Based on a meager amount of data, nests in lodgepole were
somewhat smaller than those in other sbecies, further suggesting a
higher blow-down rate and need for ﬁew nest construction rather than
adding to an existing nest,

There is also an obvious difference in elevation at the nest site
between the three units of the population. Nest sites ranged from
1768 to Zlél m in the Snake unit, from 2365 to.2511 m in the Yellow-
stone unit and 1951 to 2164 m in fhe Madisoﬁ-Beaverhead unit, The.
average nest site elevations within the Snake, Yellowstone and Madison-

Beaverhead units are 1986 m , 2392 m and 2088 m,  respectively,

Osprey

Osprey nests were ﬁound in overhanging trees directly above and
up to 240 m from water with 887 situated within 50 m of water. Nest
site measurements are summarized in Table .9.. From these data, ospreys
in Grand Teton National Park seem to he seleéting dead, bBroken toﬁ
trees, Swenson (1975) reported that 58.7% of the osprey nests within

Yellowstone Nétipﬁal Park were in dead trees and that 87% of all nest
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T e
Table 9. Nest site characteristics of ospreys nesting within Grand
Teton National Park

No. or mean and

Statistic ' (range or.%) n
' Mean nest height (m) 21.5 (11.6-35.0) - 26
Mean tree height (m) 21.6 (11.6-35.0) 26
Mean dbh (cm) “66.5 (33.3-131.8) 27
Mean tree demsity at nest
site (trees/ha) 120 (22-580) 14
Nests ini\living trees 7 (25.9%) 27
Nests in broken topped trees 25 (92.6%) - 27
Nests in recent burns 8 1(29.6%) 27
Nest tree species - - - 26
Pinus contorta 6 (23.1%) . Lo
Picea engelmannit 14 (53.8%) - —_—
Pseudotsuga menziesii 4 (15.42) -
: Abws Zaswcarpa 2 (7.7%) ‘ ——

trees possessed broken tops. The Hebgen Lake osprey population is
characterized by an even lower percentage of nests in dead trees
(30%; AppendixlTable 172) and all nest trees having broken tops.
'Osp;ey.nests are prone to wind destruction due fo their precari-
ous location on the nest tree. The east shore of Jéck;on Lake is
buffeted by high winds relative.to the leward west shore. -Likewise,
80% of the osprey nests were situated on the west and-southwest'shore
(Figure 2), Two of fhe 3 nests located on the east shore or on islands:
near the east shore Qere in protected areas., Based on historic

records there has never been more than 3 nests along or nedr the east
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shore of Jackson Lake,‘ Ospreys on Yellowstone Lake also nést pri-
marily along the leeward south and west shores (Swenson 1975).

ip 1972 Grand Tetdn,National Park was zoned into areas where
naturally caused fires wouid be allowed to run their course (Barmore,
Taylor and Hayden, 1976); As a result, a naturally caused fire in
1974 burne& an extensive area along the west side of Jackson Lake.
There has been no appreciable change iﬁ the number of bréeding pairs
observed after the fire along this section of lake shore. However, a
temporary déprease in the number of nests occurred frdm late Sepfember,
1974 through 1975 (NPS records), and is attributed to ;ome nests having
been destroyed by the fire. Sevgral nests were in livingvtrées-before
1974 (Bob Wood, NPS ?ecords) while all were iﬁ dead trees after the
fire. This informatisn suggests that the fire did not increase the
number of available ﬁest sites and more importantly did not affect nest-
ing distribution. Swenson (1975) arrived at a similar conclusion
concerning the relationship of fire to osprey nesting distribution

on Yellowstone Lake.

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

nearly 49% more birds and 35% more mammals than did remnants.
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Table 1. Summary of the minimum number of individuals recognized
from bald eagle prey remnants and pellets. -

Minimum no. o . Minimum no. -
“of v % frequency - of % frequency -

Class Anddividuals . in remmants . .individuals ..in pellets
Rirds _ 35 . , 24.3 68 _ 48:6
Tish 94 65.3 : 49 35.0
Mammals 15 10.4 23 - 16.4
Total . 144 100% 140 - 100%

Convefsely.482 more fish were represented in remnants than in pellets.
This information reflects the fact tha;'feaﬁhers an&lﬁair form a more
coﬁeéive and éasily récognizaﬁle peilet‘than do scales which 1gck a
cohesive matrix (Imler.and Kalmbach, 1955); yPellets, in ail caseé,
which contained fish remains hgd.eifher a feather, hair and/of grass
matrik.

Retfalvi (1970) felt that fish were overestimated in the diet of
bald eagles nesting on San Juan Islénd, Washington, since the eagles
would return to the nest with the whole fish., In Contfasf, Imler and
Kalmbach (1955) Suggested that fish were underesfimated since pellets
are seldom formed by eagles feeding solely on fish. .Overestimation
of fish In this study was minimized by using the miniﬁum number of
recognizable individuals method. Underestimation of rough fish,

(castostomids) having robusit bones, was minimized by thorough
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coilection of both remnants and pellets. Salmonids, however, were
prébably underestiﬁated to a certain degree since their fragile
bones are more digestible and harder to find.. Retfalvi (1970) also
states that eagles tend to tear up larger prey and take only parts to
the nest. This could he one reason why birds and mammals were
represented by a low-pgrcent frequency in remnants as compared to
pellets where feathers and hair would be easy to find enmasse.

Yéung (1979) concluded that reﬁnant and éellet analysis from 2
coastal nestiné pairs qf bald eagles in Maine, was not ipdicative of
their summer diet as detérmined by direct observations (Appendix ;
Table 18). Todd (1979) felt that prey remnant and pellet collections
from this same afea represented an index to the year-round diet since
many of the nests and collection sites were used in winter by eagles.
In contrast, there have been no reports or sightings of bald eagles
using nest éites during winter in the Grand feton—Yeliowstone complex,
probably due to winter severity. Most nests had:over a foot of snow
" accumulation during an aerial sﬁrvey conducted in late Februafy, 1979.
For these reasons, remnants and pellets collected from nests in this
complex are beiieved to be representative of spring, summer and early
fall diets.

The percent frequency df individual prey items, by class, of the
three population uﬁits of bald eagles in this complex are presented in

Table 11. These data show a 30 to 407% greater utilization of fish by




Table 1T, The percent frequency of individual prey items, by class, of the three
bald eagle population units within the Grand Teton~Yellowstone National

Parks complex.

Madison~- Yellowstone
Snake : ~ Yellowstone Beaverhead Unit
Unit - Unit ' Unit - 1972-1974
§ Remnant
} . emnants
gL ‘2’ 3 E 2 e 2 z ¥ E d pel
se & o 2 E o ki o g E =} -and pellets
22 F 3 Z : 3 f E 3 5 conbined
S ~ [ & i ¥ O m & 3
Birds 14.1 47.0 25.6 64.3 47.2 49.2 38.7 50.0 42.1 57.1
Fish . 74.8 36.3 60.1 35.7 35.8 36.1 ©48.4 33.3 42.1 25.0
Mammals 11.1 16.7 14.3 0.0 17.0 14.7 12.9 16.7 15.8 17.9

Total 100 100 100 100 100 100 100 100 100 100

8%

——
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the Snake population unit than by the Yellowstone and Madison~
Beaverhead units. The utilization of Birds by the lattér two popula-
tion units was 48% and 39% greater than the Snake unit. The percent
difference in utilization of mammals varies less ;han‘loz between |
any of the population units.
Swenson (1975) reported that birds constituted 57.1% of the

prey items collected from the Yellowstone population unit (Table 11),
and ranked second only to that reported by Murie (1940) (Appendix
Table 18). Although most of theée items were from remmants (Swenson,
pers. comm., 1980) this figure compares favorably with either the
remnant or combined figures obtained for this population unit &uring
this study, thus furthef identifying the significance of birds as
prey in this popdlaéion unit. |

| 'There is also evidence that the Yellowstone unit—undergoes a
mafked shift in prey utilization from early to late summer. It was
apparent from visual.analysis during banding in late June and early
ngy that néarly 100% of items observed were cutthroat trout remains.
This corresponds well with the peak in cutphroat trout spawning.
a;tivity on Yellowstone Lake. However, whén food itemS‘from the same
nests were collected in late September; a high percentage of wate;fbwl
were identified.. Many of the wings found by Swenson (1975) and in
this study had sheathed, partly developed feathers. Tﬁe southern -

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




50

a significant molting area for numerous species of waterfowl. From the
information obtained, bald eagles in this population unit seemingly
undergo a shift iﬁ diet from cutthroat trout in June and July to molt-
ing waterfowl later in the summer.

Eighty percent of ten nests from which food items were collected
in the Snake population unit, were located on rivers aﬁd only 20% on
lakes. In contrast, 100% of four nests in the Yellowstone and 752 of
four nests in fhe Madison-Beaverhead units, wefe located on lakes.

The ahove ipformation and that 1llustrated in Figure 3 suggests’
that bald eagles ﬁesting on rivers utiiize a higher percentage of fish
than those nesting'onvlakes, while bald eagles nesting on lakes.tend to
utiliée a much higher percentage of birds. This could reflect a dif-
ference in prey abundance and availability since a higher percentage
of waterfowl are often found on 1akes; which provide mofe securitf,
isolation and abundant foed than rivers (Bergman 1973).

Cutthroat trout and suckers are most available from lakes and
rivers during spring spawning. Due to differences in life history
between trout and suckers, the latter wogld-ﬁe,mpre vulnerable to
eagles in shallow waferfj As the summér progresses and water levels
dfop;'suckersfin-riVeréjébuld become more vulnerable te predation by
eagles,‘due to‘differenpeé'fn lake and ri§er“mo}phometry.

A marked difference'in foo&.habits bétweeﬁ different habitats has

been noted by several authors. Grubb and Hensel (1978) found that
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inland nesting bald eagles on Kodiak Islaﬁd, Alaska, had a much higher
frequency of fish (85%) and lower frequency of birds.(10%) in their
diet than did coastal nesting eagles (257 and 627 respectively). Todd
(1979) noted a similar difference in.Maine betweeﬁ coastél (marine and
and estuarine) nesting eagles (81 to 82% birds and 7 to 14% fisﬁ) and
those nesting on inland rivers and lakes (16 to 27% birds and 52 to
78% fish).

A total of 232 individual specimens were identified by combining
remants and pellets from all three population uniés (Table 12). Over
one-half of those items identified to class were fish, which were
represented by catostomids, salmonids and Eyprinids. Bi;ds were next
in frequency of occurrence comprising over one-third of the ﬁrey items
identified to class. Ninety-eight percent of those birds identifiéd
were waterfowl or water associated birds. The mallard;.éoot, and eared
~ grebe, all of which undergo a complete simulfanéous wing molt resulting
in a flightless periéd, were most abundant. Mammals weré the least
represented prey item identified to class. Within this class, ground
squirrels occurred most frequently, followed by wild uﬁgulates and
muskrats. One kit beaver was also identified. Wright (1953) made
reference to a beaver utilized in the form of carrion ﬁy én eagle
nesting in New Brunswick.

The preponderanée of fish in the diet of bald eagles nesting in

this complex seems to be typical of most populations studied (Appendix
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Table 12. Summary of individual prey items by species-utilized by bald
eagles within the Grand Teton—Yellowstone National Parks.

complex

S B

o] i [SI ] J
g d Bd g
Taxon = -8 8 © 3.3
. B U4 jwalilee] jvalle]
£°h g F°
g % WD dy

= Hore e

Birds
Podicipedidae 7.5 2.6
Eared Grebe (Podiceps caspicus) S 6 7.5 2.6
Anatidae o 36.3 12.5
Mallard (Anas pZatyrhynchos) o 15 18.8 6.5
Barrow's Goldeneye (Bucephala tslandica) 3 3.8 1.3
Pintail (4nias acuta) 1 1.2 !
Wigeon (4nas americana) 2 2.5 .9
Lesser scaup (Aythya affinis) 1 1.2 4
Blue-winged teal (4nas discors) 3 3.8 1.3
Green-winged teal (Anas crecca) 4 5.0 1.7
Rallidae 16.2 5.6
American coot (FuZwea americana) © 13 16.2° 5.6
Picidae : 1.2 A
Flicker (Colaptes auratus) 1 1.2 4
Unidentified 31 38.8 13.4
Total birds : .80 100 34.5
Fish

Catostomidae 55.1 28.0
Utah sucker (Catostomus ardéns) : 65 55.1 28.0
Cyprinidae : : l4.4 7.3
Utah chub (Gila atraria) 17 1l4.4 7.3
Salmonidae 29.6 15.1
Trout (Salmo clarki) 9 7.6 3.9
Mountain whitefish (Prosop@um szZ@amsont) 5 4.2 2.2
Unidentified Salmonidae 21 17.8 9.1
Unidentified o ' 1 .9 .4
Total fish ' 118 100 50.9
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Grand total

Table 12. (Continued)
)]
. 0w N0 >~
Q i [ST ] [#]
g 9 g8~ &
3 40 .0 ®
Taxon gEw o 3 8 o4
S0 oH ©O0
"B 5 4o+ @8
o o= - oo -~
=] Lo B Y Gy
g e o
> o e
Mammals
Sciuridae 35.3 5.2
Uinta Ground Squirrel (Spermophilus armatus) 6 17.7 2.6
Unidentified ground squirrel (Spermophilus ?) 6 17.7 2.6
Castoridae ‘ 2.9 b
Beaver (Castor canadensis) 1 2.9 !
Cricetidae ‘ 20.6 3.0
Muskrat (Ondatra zibethica) 7 20.6 3.0
Cervidae 23.5 3.4
Elk (Cervus eanadensts) 4 11.8 1.7
Mule deer (Odoeotileus hemionusg) 2 5.9 .9
Moose (Alces alces) 1 2.9 A
Unidentified Cervidae 1 2.9 A
Unidentified ' _6 17.6 2.6
Total mammals 34 100, 14.6
232 100

Table 18) and could indicate a general preference for fish (Wright,

1953). However, studies by Murie (1940) on the Aleutian Islands and

Retfalvi (1970) on San Juan Island indicate that birds and mammals

are the'primary food sources available to nesting bald eagles in these

areas, respectively, and show up in their dietary composition as such.

I conjunction with these results, comparative data collected by
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Swenson (1975) and myself from the Yéllowstone population unit exem—
plify this treqd of preyiﬁg on what appears to be the most available
énd vulnerable speqies in thé area. | ‘

‘Cervids; remaiﬁs‘represénted primarily_By hair‘cdllected from
within and under nesté, wefe'probably oﬁtained as carrioﬁ; This food
source could play a major role in their diet since it is most readily
available in March and April when r;veré and lékes are still relati&ely
iced over and nest initiation is underway. Keith Aune (pers. comm.
1980) reported 6 instances, 3 during 1979 and 3 during 1980, in which
bald eagles were either feeding on or peréhed directly above.elk
carcasses; These observations ranged from late February to late
March. However, due to the lack of quantitative information, its

significance is still unknown,

Eood Habits
Osprey
A total of 530 fish hones were collected from osprey mest sites
in Grand Teton Nationai Park, 476 of &hich weré identified tg family.
Catostomids, cyprinids and salmonids comprised %3.7; i7sQ and 10.3%,
respectively, of all bones identified.ﬂ This high percentage of suékers
in the dief was also eviéeht in the £ish aiet of bald eagles from this

game area (Tables 10 and 11).
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Diets of ospreys nesting on rivers are compared.to those nesting
along lakes in Table 13. No significant difference was found in prey

composition between the two locations‘(xc2=5.l92, d.f.=2, p>.05).

Table 13. A comparlson of the dlets of lake versus river nestlng
ospreys w1th1n Grand Teton National Park.

River nests Lake nests

Number of Number of

identified Percent identified Percent
Family bones frequency - _bones frequency
Catostomidae 276 75.2 L70 - 64.2
Cyprimidae . 56 , 15.3 25 , 22.9
Salmonidae 35 . 9.5 ) 14 ‘ 12.8
Total . 367 100% 109 1007%

One osprey nest was located adjacent to a major cutthroat spawning
stream. This nest was near Blacktail Spring Creek, just above its
confluence with the Snake River. The prey composition of this pair
was 51% catostomids and 49% Salmonids (cutthroat trout). By contrast,
the combined diets of all other river nesting osprey, was 4.3% salm-
onids. This high use of salmonids by the Blacktail Spriné Creek osprey
could be explained on the basis of availability of this prey_speciés

during spawning. Ospreys nesting on Yellowstone Lake selected immature
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cutthroat trout with no evidence found of ospreys preying on trout
spawning in streams or lakes (Swenson, 1975). |

The average length of fish captured, was 28.8 cm,'with:a range
from 14 ta 42 cm, Fifty-four percent of fish caught were between
25 and 35 cm, with equal percentages occurring above and below this
median. These lengths compare favorably with those reported by Sweqsoﬁ
(1975) from Yellowstone Lake and the Yellowstone River.

Differences in dietary composition of prey utilized #y oséreys
nesting in different areas of this complex are illustrgted in Figure
4. The major fish in the diet of ospreys in each of the ateas was as
follews: catostomids, primarily Utah suckers, in Grand Teton National
Park;:salmonids, mostly cutthroat trout along thé southern half_éf
Yellowstone Lake (Swenson, 1975); and cyprinids, primarily Utah chubs
on Hebgen Lake. Salmenids (Szaro, 1978), clupeids (Nesbitf, 1974),
centrarchids (Dunstan, 1974) and castostoﬁids (MacCarter, 1972) have
been reported as principal prey species for ospreys nesting in other
regions éf the United States. These differences in dietary compogi-
tien uﬁdoubtedly reflect differences in prey abundanée and availl-

. ability.

Precise data concerning fish populations from tﬁese thrée areas
are not available although some qualitative observations.have been'
made. A healtﬂy trout population in Jackson Lake and the Snake River

is implied by the classificatlon of these two areas as premium trout
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100 catostomidae .

Cyprinidae .

Saimonidae |

90

Percent Composition by Family

mm

Lakes Rivers Yellowstone Hebgen
Grand Teton National Lake, Swenson |[ake
P.rk 1915

Figure 4. Comparison of the dietary composition of ospreys nesting
within Grand Teton National Park with those nesting on
Yellowstone and Hebgen Lakes.
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‘waters by the Wyoming Game and Fish Department. However, there has_
been little evaluation of the non-game fish populations éresent.
Hayden (1969) states that large numbers of Utah suckers, Utah chubs
and redside shiners are easily observed., Personnel from the Wyoming
Game aﬁd Fish Department (1967) reported .that Utah suckers and Utah
chubs were taken in seines.in shallow waters of Jaékson Lake. Utah
suckers and Utah chubs are also prominent in the Oxbow Bend area of
the Snake River. Whitefish in Jackson Lake are found in the deeper
cooler water below the thermocline during summer (Hayden, 1969) and
since they spawn in the fall, are pfobably unavailable to nesting
~osprey. .

| The majority of the suckers (longnose) in Yellowstone Lake are
found in the nérthern portidn and extreme southeastern corner near
the Yellowstone Rivef inlet. However, cutthroat trout are more evenly
distributed (Jones and Varley, 1977). The majority of the bones
Swenson (1975) collected were from osprey nests located in the south-
ern half of the lake away from the inlet. Brown (1971) reports that
Utah chubs in Hebgen Lake reached greatest abundance in 1948 and have
remained fairly numerous since that time,

The abovevinformgtion suggests that ospreys mesting on Yellowstone

and Hebgen Lakes afe preying on the species of fish most abundant and/
or available to them, Hakkinen‘(1978)-noted that cyprinids dominated

the total catch in fish nets from central and southwestern Finland
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and also.comprised the largest portion of the diet af ospreys nesting
in this area. However, further discussion ‘as to why ospreys nesting in
Grand Teton appear to be selecting suckers over other species of
abundance is required. The. explanation might lie in differences in
ability of the prey to detect and avoid a capture attempt. AOn the
basis of results from 13 studies, Swenson (1979) fe;t that prey
species foraging behavior was important in determining osprey dive
success, and suggests that osprey may select benthic fishes over other
'_fishes when equally available, because they are comparativgly easier
to capture. Cutthroat trout are insectivorous-piscivorous surface
feeding fish and as such would tend to be quick and very wary.of
attacks from above. TUtah chubs when 6 to 7 inches in length become
omnivorous utilizing aquatic plants, insects and crustaceans (Brown,
1971). Due to its diet, this fish species would tend to be less
predaceous, less quick, less of a surface feeder and thus less wary
than trout of attacks from above. In contrast, Utah suckers are o
benthic feeding fish and most of their activity would be directed
towards the bottom. These fish would tend to be slow and least wary
of all to an attack from above. The above comparison indicates that
suckers, due to thelr benthic orientation, would be the easiest of the
3 prey s;ecies to capture, provided water depthé were not toé great,

and thus would account for their higher occurrence in the diet of

ospreys nesting in Grand Teton National Park.
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It appears .that ospreys nesting along Jacksen Lake.and“the énake
River are in general foraging in the shallow areas. This is.further
supported by the high percentage of suckers, which would primarily be
available to ospreys in shallow water, cha;acterizing-the diet of this
osprey population. In contrast, Swenson (1978) reporéed that ospreys
nesting along Yellowstone Lake wefe foraging in the deeper water with
cutthroat trout comprising the greatest percentage of the prey

species.

Pesticides

Bald Eagle

The only data on pesticides available from this area are thé
analytical reports on 2 of 3 eaglets killed when thé Schwabacher nest
blew down on June 16, 1974. Bob Wood sent the carcasses to fhe
Patu#ent Wildlife Research Center wﬁere autopéiesﬁénd chemical
analyses were conducted. The ppm wet Qeight, of chlorinated hydro~
carbons in the brain were non—e#istent in one and 0.05 in the otherv
(Bob Wood, NPS records). This is considerably lower than that
reported from other studies in which bald eagle carcasses were
analyzed (Reichel et al., 1969, Reichel et al., 1969). Sticket et al.

(1966) stated that one bald eagle probably died as a result of having

a dieldrin concentration of 8 ppm in the brain.,
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Numeroué eggshell fragments were collected from bald eagle
nests. However, thickness analyses were not conducted since.eggsﬁe11'
thickness varies within the shell and it was not possible to accurately

determine from which part of an entire eggshell, a fragment originated.

Osprey

During this study osprey eggs were not collected, since no eggs
were obéerved in‘the post incubation pefiod. In addition,; there are
no data available concerning pesticide levels or eggshell thicknesses
of osprey eggs from Grand Teton National Park.

Swenson (1975) felt that the general osprey decline in Yellowstone
National Park was primarily due to nest failure brought about by human
distgrbanée. The éenéral reproductiﬁe décline may have Eeén intensi-
fied by a reduced'reprodﬁctive potential caused by pesticide residues.
His conclusions were Bésed on 4 egéshell contents which were analyzed

for pesticides and 5 eggshellé having a thickness index of 2.19.

Weather and Bald Eagle Productivity
Sprunt et al. (1973) reported that a common factor may affect
bald eagle productivity in widely separated areas. He also noted that
Postupalsky (1967)'commented on a relationship between reproductive
performance and severit? of winter weather preceeding the breeding -

season during a given year. Eight years of data from Yellowstone
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National Park constitute the largest continuous records on baid‘
eagle reproduction from this area. Thus the following discussion
deals primarily with weather and its effects on bald eagle productivity
within Yellowstone Park. |

In order to determine the effects of weather severity on bald
eagle productivity the following biological hypptﬁesis'was forﬁulated;.
low temperatures and high precipifatioh during the months of March,
April and May has a detrimental effect on. bald eagle productivity
.within Yellowstone National Park. - March, April énd May were.chosen
as the critical mqnths since it is during this period that nest
initiation and incubation is underway and when most nest failures
occur. -

Weather records obtained from thé Moran weather station were
summarized in order to calculate a weathér index which could be
correlated withvbald eagle productivity within the park; The Moran
weather statien Waé chogen because of its long term and consistent
records and proximity to eagle nests within Yellowstone Park.

The method used to calculate the index was Picton's (1979)
modification of Lamb's (1963) weather severity indices. 1In this
procedure the sign of the menthly deviations (plus or minus) from
temperature and pfeéipitation means were summarized from the weather
station records, .When the monthly deviation e#cgeded the standard

deviation of the weather records an additional sign was recorded to
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account for this extreme wvariation., The temperature and precipita-
. tion signs were summarized for each month and the monthly totals
summarized to test the biological hyﬁothesis.

Productivity and weather (temperature and precipitation) were
correlated, p=.0039, with 777 of the variation in productivity
explained by the correlation (Figure 5). In this figufe the sign of
the temperature Qas reversed from - to + thﬁs suggesting.that cold
wet springs inhibit bald eagle production in Yellowstone National

Park.

Human Disturbance

Bald Eagle

During the pasﬁ 3 years, a pair of adult bald eagies in Grand'
Téton National Park haé occupied the RKO nest site, but has been
unsuccessful in reproductive attempts. The Potholes area, which is
open to snowmobiling, has its northern extension bordering this nest-
ing territory. Af the time of nest initiation, there i; still ample
snow for snowmobiling on the plateau adjacent to the terrifory. This
activity at or above the level of the nesf, could be inhibitilng nest

initiation or disruptirg incubation duriﬁg the early stages.

Osprey
Only qualitative data were gathered in assessing the response of

osprey nesting along Jackson Lake to boating pressure. In cooperation
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with the Grand Teton National Park lake patrol; nests were éfproached‘
in parallel and perpendicular fashion using a 20' Bertram boat, 15¢
Boston Whaler boat and 18' Grumman canoe. In all cases ospreys
eihiBited either the alarm or flight response when the approach was
directly towards the nest and within 100 m. However, when the approach .
was madé.in a manner parallel to the shoreline, with no move directly
towards the nest, the boat, regardless of size, could come within 100
" m without éyoking either an alarm or flight response.

Forty different instances of osprey response to human presence
were observed along the Snake River; ‘Dividing these data-into the
4 categories described in the methods 52.5% ha& no visible reaction,
10% shbwed an alert reaction, 15% an alarm reaction, and in the remain-
ing 22.5% of the observations, the bird left the nest.

‘All instances in which either no reaction or only an alert
response was observed involved either concessioned or private float
trips floating by or under the nest without lingering. These responses
were seemingly without regard to hum;n activity within the raft, boat,
or canoe. In those cases which involved either an alarm or flight
-response;lpeople were engaged in eilther fishing‘or photography along
the bank or sandbar adjacént to the‘neét or directly apbroachipg the
nest, | |

The disturbance rendered at nest sites in the alarm or flight

category was caused in all cases hy private recreationists. In the
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most éxtreme instance; 1 of 2 young from the Blacktail Ponds osprey
nest was induced to fledge by a photographer who approached the nest
from the highway. | |

Embryos can only withstand a féw degrees rise in temperature dur-
ing incubation (Drent, 1972) and endothermal temperature regulation
for altricial young does not develop until severaiidayé following
hatching (Welty, 1975). Yoqng would then be most sugceptible to death
by overheating and/or dessication just-after hatching;~‘Thus; Aisturb—
ance causing incuﬁating or brooaing‘birds to stand’or.léaye'ﬁhe nest
during the hottest-pefiod.of the day.woqid be the most detrimeﬁtal.

| River-uée reﬁainé.reiafively‘high.from apprékiméfely 8 a.m. to 4

p.m. (Figure 6). 'When these data aré‘examined by priyate versus con-
cessioned recregtioniéts, a differencé in the peak use by each becomes
evident (Figure 6). The p;ivate sector had ‘the greatest number of
launches between 10 a.m. and 3 p.m. with the peak between 11 a.m. and
12 noon. In contrast, commercial outfits had peak 1aunching periods
from 7 a.m. to 10 a.m. and from 1 p.m. to 3 p.m. with the fewest
number of launches between 11 a.m. and 1 p.m. These data indicatg
that the private secfor, thch appears primarily responsible for most
de£riﬁenta1 disturbances is on the river in greatest numbers during
the hottest period of the day..

The most complete data availéble copcerning the number of ;aunches

per day are from May through September 1976 (Figure 7). Swenson (1975)
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believed that the sudden appearance of humans near osprey nests during
incubation-following a period when human use of the area was slight or
non-existent was the primary factor limiting productivity of the
Yellowstone Lake osprey population, The number of launches at the
Pacific Creek launching area along the Snake River increases 10 fold
from mid to late incubation (Figure 7). This large incréase in the
number of floaters during the later stages of incuﬁation may be a
reason why oﬁly half of the osprey nests active along this section of
the river were successful during both years of this study. However,
no evidence of unhatched eggs or dead newly hatched chicks was found.

The total number of float trips alone could be interfering with
oéprey fishing attempts and thus indirectly with productivity. There
were 161,026 float trips taken during 1976 and 1977, 89Z of which
were commercial (Pete Hayden, NPS records) . 'If the number of float
trips are interferring with osprey fishing attempts, the above data
suggest that commerical outfits, which conétitute the majority of

float trips, would in turn constitute the majority of the disturbance.




CONCLUSTIONS
Present Population Status

Bald Eagle

Bald eaglesunestiné within this cdmplex appear to represent an
isolated breeding population since ﬁo siénificant bfeéding numbers
are kpown to the north, south, or east for several hundred miles.
This population may extend aiong the Snake River into'Idaho; Howard
,and Van Daele (in press) reported on 19 active bald eagle nests in
Idaho, 12 of these were located in the eéstern section bordering
Grand Teton and Yellowstone National Parks. Bald eagles in thé parks
complex had a nest success of 57.1%7 and were reproducing at a rate of
0.92 young per occupied territory over thg past two years, wﬁich is
above thé suggested 507 nest success and 0.7 young per occupied terri-
tory.required to maintain population stability (Sprunt et al. 1973)
(Table 1). There appears to have been 4 and possibly 5 nes;ing‘terri;
tories initiated since i97§. Thus the population appears to he main-
taining itself and prebably increasing iﬁ total numbgrs of breeders.

Swenson (1975) feported that though a significant reproductive
decline had occurred in bald eagles nesting within Yellowstone National
Park since the early 1960's, a population decline was not evident.
During the period, 1975 te 1977, productivity continued to he quite
low, but again no apprecialile decrease in numbers was obserwved

(Swenson 1977). During 1978 and 1979 productivity increased hut with
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no real change in population numbers. For this reason, it is believed
that breeding baldvgagles within Yellowstone’National Park may be
occupying the suitable habitat. Swenson felt that stability could be

accounted for by increased subadult survival.

Osprey

Dqta presented iq the results show that this population underwent
a dramatic increase. in productivity from very 1ow levels in 1978 to
high levels in 1979, Although the:number of active nests in 1978
exceeded that for 1979, the percent success for 1978 was only half
that for 1979. Also, the average brood size for 1979 was nearly
double the 1978 value (Table 4). Although this increase is unex-
plained, Spitzer (1980) reported a similar increase of 0.89 young
per active nest in 1975 to 1.35 young per active nest in 1976 with
productivity remaining quite high after this time, |

Swenson (1979) reported that the entire Yellowstome Pérk osprey
population was not reproducing adeqﬁately to maintain iteself from
1972 to 1977 (0.73 young pef occupied nest and 0.81 young per active
nest). Hisfvalués are.very similar to those reported during this
study (Table A).,ZThe éverage_annual osprey productivity.calcqlated~
" for 1978 and 1979.fallé bétweeﬁ the éuggested minimim reported by
- Spitzer (D!79'y6ung per active néét; iQBO)-and Henny -and Wight (0.95

\

young per breeding age female, 1969) to ﬁaintain a populatien. If
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the above minimal stabhility figures are relevant to ospreys neéting.
within Grand Teton National Park, then this population is at best

reproducing at the minimal rates required to maintain stability.

Population Units

Data presented in the results suggest that there are three dis-
tinguishable bald eagle population units; the Snake, Yellowstone and
Madison—Beaverheaa. These proposed units can be diffe;entiated on
the basis of prodﬁctivity, nesting chronology, nest site éharacterw
istics, and food habits,

The Snake and Madison-Beaverhead units were both producing above
the minimum‘estimated by Sprunt et al. (1973) to maintain population
stability, while the Yellowstone unit was not. The Snake and Madison-
Beaverhead‘population units were nearly a month ahead of the Yellow-
stone unit in nesting chronology.' The nest trees used by birds in the
‘Snake and Madison-Beaverhead units were primarily spruce, cottdnwoqd
or Douglas fir, which are sturdy trees compared to the'father limber
lodgepole pine, which constituted the méjor nest tree species used by
Yellowstone.eagles. Indications are that nests in lo&gepole pine are
. more susceptihle to wind destruction than those nests in the more
stout species of trees, Also, due to the inherent chéracteriétics of
the area, eagles within the'Yello&stone population unit are nesting at

elevations from 300 to 400 meters higher than those in the other units.
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The only measured factor the Yellowstone population unit hgs in common
with éither of the other two units is food habits; Both fhe Yellow-
stone and Madison-Beaverhead uﬁits utilize a similar proportion of
waterfowl and fish.

. Swenson (1975) suggested that if pesticide contamination were the
cause of the very low productivity during his study, it Wﬁuld moét
likely Be due to the high percéntage of Waterfowl present”iﬁ théir
diet., However, the Madison-Beaverhead popuiation unit, ufilizing a
similarly high proportion of waterfowl, has been characterized over
the past two years as having a productivity twice that of the Snake
unit.  For this reason, pesticide contamination at least from water-
fowl, may not be a valid explanation for poor reproduction by the
Yellowstone eagles.'

In general, the nesting‘habitat for bald eagles within-the_
Yellowstone unit seems to be characterized by a much harsher environ-
ment'than the other units as evidencéd by a month differencé in’
chrenology. Since ice~out can occur as late as mid—June, this
species may he limited by regional climatic fluctuatiems. Of the
potentiél factors investigated, weather seems to Ee tﬁe most important
in influencing bald eaéle production within this unit. Thus notice-

able fluctuations .in annual production should be expected.
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Management Recommendations

Monitoring Reproductive Performance

The status (active, occupied, number of eggs, number of young,
etc.) of many of the bald eagle and osprey nests within Grand Teton
National Park cénnot.bé deterﬁined with absolute confidence by.ground
observations alone, and therefore would be most efficientl& and
accurately conducteé from the air. As recommended by‘Swenson (1975)
for Yellowstone National Park,-four aerial surveys are élso the mini-
mum required to monitor bald eagle.and osprey préductivity within
Grand Teton National Park. However,.due to differences in chronology
between the two parks, a modified schedule is recommended. The
initial bald eagle survey, to determine territory éccupancy, should
be conducted during the first week in April ﬁhile the second survey,
to determine nest success and the ﬁumﬁer of young, should be conducted
during the last week in June or first week in July. The initial
‘osprey survey should be coﬁducted during the last two weeks in May
while the second should be conducted during the lést week din July.
All neéts should be rechecked during the second survey for each
species to insure correct initial classification. lThe approximate
flight time to conduct'each bald eagle survey would be 1l hour and each
osprey survey, 2 hours.

These data are necessary to determine annual reproductive per-

formance and long term population trends. Also, the results of the
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following recommendations could be monitored on a year-to-year

basis and their actual efficiency determined,

Human Disturbance

River Nests

a. A major potential conflict between people and osprey nesting
along the Snake River involves that segment of river users.which
linger at or near active nest sites. For this reason, if is proposed
that a seétion of the Snake River, along which 4 active 65prey nests
are located, be closed to bank activities. Since concessioned float
trips are already strictly regulated as to where they are permitted
to stop, this'bank closure would primarily afféct the private sector,
floaters and bank fishermen. The limits of‘the proposed closure are
illustrated in Figure 8. It couid be closed from apprqximately 200
m above the most northerly nest to approximately 200 m below the
furthest nest south. Signs coﬁld be piaced so as to be conspicuous
to anyone entering or leaving the area from either land or river. The
closure could also be illustrated and dgscribed on river use maps
distributed to the public; This recommendation‘could be justified
since half of thg 4 active osprey nests located within this proposed
closure fajiled during both years of this study. This would also be a
relatively easily enforced regulation since this is an easily defined

section of the river. This recommendation, if ‘implemented, should be
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Figure 8. Map illustrating the approximate limits of the proposed
bank use closure along the Snake River.
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monitored.fof‘a pefiod to determine its value.

b. Thé Blaqktail.Ponds osprey neé;*is subject to pressures from
a source different froﬁ the other riﬁer nests. In all instances the
disturbance at this nest sitelwas caused by individuals approaching
the nest from the'highway or scenic overlook. Two cases, in particu-
lar, invélved photographers directly approaching the nest, resulting
in the adults leaving the nestlings unshaded during eérly afternoon.
Since this nest can be seen from the Blacktail Pénds scenic overlook
it presents an opportunity for'park visitors to view an osprey nest
Withut disturbance to the pair. The ecology of this pair could be
incorporated into interpretive programs conducted from Moose. The
area should be closed during June and July to individuals directly
approaching the nest. Since this'areg is already closed to fishing
prior to August 1 the existing regulation could be modified to
inciude unnecessary foot traffic for the same period. If it is
felt the area needs to he signed for enforcement reasons, then 4
signs may effec£1Veiy 1imit foot traffic; one along Blacktail Spring
Créék, one aio@g the norfh bank of Ditch Creek, one bn the hillside
southéast of the nesf‘éite And oﬁe'to the west on the bank of the
Snaké River.

Lake ﬁests

a. Swenson (1975) recommended closing campsites along Yellow-

stone Lake within 1 km of active bald eagle and osprey nests. He
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based this recommendation primarily on data gathered on osprey. Dur-
ing the period'of this study there were no active osprey nesté within
1 km of any backcountry campsite on Jacksoﬁ Lake. However, during
1978, an active béld eagle nestlwithin 200 m of the Bgrry Creek camp-
site was unsuccessful., |

During the following years, if there are any active nests within
1 km of a campsite, the campsite should be closed. It.should remain
closed untill either the nest fails or; if successful, until the young
are in an advanced stage of development just prior to fledging, mid-
July for bald eagles and early August for osprey. l

b; A trail along the east and north shores of Leigh Lake passes
directly beneath an osﬁrey nest, constructed in 1979, which produced
3 young during that year. If this nest is active in future years, a.
section of the trag} along the north shore within 1 km of the nest
should be closed un£i1 the nest fails or until young have fledged.
Although climbers use this portion .of the trall to appréach certain
. climbing routes, a trall presently closed alqng'the-souﬁh and west
shore is shorter and would allow climbers to approach many of the
samé routes without passing the osprey nést‘(pers.‘comm.'éeorge

Montopoli, 1979).

Sn%wmobiling

As described in the results, the Potholes area, which is
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présently open to snowmobiling, has its northerﬁ eitension-borderiqg
the RKO bald eagle nesting territory: If this area is not closed tb
snoymobiling, then a buffer zone should be established which would
extend away from the.edge of the éerrace overlooking the.tgrritory, I
km or aﬁy reasonable distance &eemea neéeésary to minimize any possible

disttdrbance by snowmobiles.

Banding

Support for the bald eagle banding program under authority of fhé
permits possessed by Alan R, Harmata should cqntinue. This program
also wéuld aid in determining bald eagle productivity within Grand
Teton Natlonal Park. Band returns or resightings could produce data
on longevity, juvenile mortality, natali#y, and recruitment. In
addition, band returms would help determine migration routes, winter-

ing -areas, and long term population trends.
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Table 14. Summary of bBald eagle repreoductien reported from the Grand Teton-Yellowstone
- National Parks complex by past researchers.

.Researcher Year(s) : Area . - .Successful nests . Young
Murphy . 1960, 61, 65 INP 13 16
Huser " 1956-67 Schwabacher, GINP 12 22
Houston 1967-68 GINP _ : 2 ~ 3
Baglien 1972-74 Cliff Lake ' ' 3 5
Swenson 1972-77 ¥NP 11 13

Wood 1969-77 GTNP. ) 10 - ~ 17

.28
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Table 15. Summary of bald eagle reproduction within Grand Teton
National Park, 1978-79.

Statistic 1978 1979 ° .1978-79

Territoriés observed. 4 . 4 R
Occupied territories . _ 4 4 8
_Actlve territories ‘ 2 3 5
% occupied 100 100 100
% active | s0 75 62.5
Succesgful nests 1 1 ' 2
% successful nests (occ) 25 25 25
% successful nests (act) . "s0 33.3 40
Young fledged 1 1 - 2
Brood size 1 2% 1.5 |
Productivity (occ) .25 | .25 .25

Productivity (act) ' »50 «33 .40

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




Table 16. Summéry of historic bald eagle

Park, 1956-77.

reproduction within Grand Teton National

. Year

' Statistic 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77
Tefritories observed 1+ 1+ 1+ 1+ I+ T+ 1+ 1+ 1+ 2 243 3 3 3 3 3 4 & 3+ 3+ 3+
0ccﬁpied territories = I+ 1+ 1+ I+'1+ 1+ 1+ 1+ 1+ 2 - 3 2+1+- 3 2 3 3 3+ 2+ 3+
% occupied M = e e - - - - = —100- = = = = 7575 = -
Succes;ful nests 14+ 1+ 1+ 1+ 1+ 1+ 14+ 1+ 1+~2+ - 2 I+ 14 - 1+ ;+‘1+ 3 - - 3+
Z nest sucéess‘(occ) - - - = = - = = =~ = b5 = = - - ~100- - —‘
Young fledged - 2 2222 2 2 2 2 3 12 +3+- 2+1+1+6 - - 4
Brood size - = . = = e e = =~15-10- - - - - = 2.0 - - -
Prodqct;vity Qoge) C e e e = = - - =20- - =

- == = = 1.,5- .67 - - =~

+ Other bald eagle nests were present

but no report as to activity

or outcome.

78
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- Table 17. Nest treée description of ospreys.negting on Hebgen Lake,

. Hontama, 1
, Number and meaﬁ

‘Statistic o o a : aqd frange or;Z) . n
Mean nest height (m) 19.7 (16.4~23,9) 10
Mean dbh (cm) | . " 41.6 (31.5-60.6) 10
. Nests in liwving trees 7 (70%) | 10
Nests in broken topped trees 10 (100%) 10
ﬁest tree speciles ) 10
Abies lasioearpa 8 - (80%) -
Pseudotsuga menziesit : 1 (10%) , -
Pinus eontorta 1 (10%) ‘ -




Table 18. Summary-of food habit studies from other hald eagle populatioms.

Minimum no.

%. Compésition

Researcher Location Analyses Individuals = Birds Fish Mamm.
Dunston & Harper North-central Remnants .
(1975) ~ Minnesota Pellets 302 7.9 90.1 1.3
Herrick (1924) " Ohio Observation - 101 14.9 85.1 0.0
Imler & Kalmbach Southeast Stomach
(1955) Alaska analysis - 9.3 70.9. 5.2
Imler & Kalmbach Maryland Remnants '
(1955) Virginia Pellets 57 33.3 . 52.4 4.7
Murie (1940) Aleutian Is- Remnants .
land/Alaska Pellets 399 “81.2 8.5 7.3
Retfalvi San Juan Is~
land,Wash. Observation 89 3.4 43.8 50.6
Swenson (1975) Yellowstone Remnants
Natl. Park Pellets 57 57.1 25.0 17.9
Tate & Postupalsky Michigan Remnants
(1965) Pellets 32 12.0 63.0 25.0
Todd (1979) Coastal Maine Remnants '
| ‘ Pellets 178 80.9 13.5 5.6
Inland Maine Remnants .
o Pellets 95 72.6 18.0 9.4
~ Wright (1953) ~New Brunswick Observation
_ Remants o
Pellets 138 9.0 190:0 - 1.8

98




Table 18. (Continued). -

Minimum no. % Composition
. Researcher . . .. Location . . . Analyses . . . Individuals Birds Fish Mamm.
Young (1979) Maine - . ‘bbservation o4l 5.0 73.0 7.0
‘ Remmants

Pellets 87 57.0 28.0 14.0

This study Snake Popula- Reimants (
tion unit Pellets ( 25.6 60.1 14.3

Yellowstone Remmants ( 239

Pop. unit Pellets “( 49.2 36.1 14.7

Madison-Beaver— Remnants «(
head Popula- Pellets ( 42,1  42.1 15.8

tion unit

L8
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