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Abstract:
The ecology of the osprey (Pandion haliaetus) on the upper Missouri River was studied during the
summers of 1981 and 1982. Nesting density varied from 0.03 occupied nests/km of free flowing river
to 0.54 occupied nests/km of impounded river. Nesting chronology was 1 week later in 1982 than in
1981. Nest site selection seemed to be influenced primarily by visibility afforded the birds and the
morphology of the nest support structure. Advanced young per occupied nest (1.12) indicated an
increasing population. Productivity did not appear to be reduced by human activity. Nest site or prey
availability did not appear to be limiting the population. Catostomidae were determined to be the most
heavily utilized prey. Incubation behavior was reported. Discouragement of the use of power poles as
nest sites was discussed. 
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ABSTRACT

The ecology of the osprey (Pcmdion "HaZ-Laetus) on the upper 
Missouri River was. studied during the summers of 1981 and 1982. Nest- / 
ing density varied from 0.03 occupied nests/km of free flowing river 
to 0.54 occupied nests/km of impounded river. Nesting chronology was 
I week later in 1982 than in 1981. Nest site selection seemed to be 
influenced primarily by visibility afforded the birds and the morphol
ogy of.the nest support structure. Advanced young per occupied nest 
(1.12) indicated an increasing population. Productivity did not . 
appear to be reduced by human activity. Nest site or prey availability 
did not appear to be limiting the population. Catostomidae were 
determined to be the most heavily utilized prey. Incubation behavior 
was reported; Discouragement of the use of power poles as nest sites 
was discussed.
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INTRODUCTION

v '
Since 1966 the Bureau of Land Management (BLM) and the U.S. Forest 

Service (USFS) have conducted nest surveys of bspreys (,Pandion 

hatiaetus) on the upper Missouri River. The data, which were in the 

form of unpublished reports, contained year to year inconsistencies in 

nest status definitions and boundaries of the survey area. For these 

reasons it was difficult to compare the status of this osprey popula

tion with that of other western populations (Schroeder 1972, Swenson 

1975, Lind 1976, Henny et al. 1978).

Ospreys will nest on a variety of man-made structures (Reese 

1970, Rhodes 1972, Henny and Noltemeier 1975) including power poles 

(MacCarter and MacCarter 1979, Van Daele 1980). Osprey on the upper 

Missouri River are no exception, even though nesting on power poles in 

the area has been discouraged after outages were caused by nest 

material.

The purpose of this study was to determine the relative size and 

reproductive status of this population, and to examine nest site 

characteristics. ■ The data on nest site characteristics could be used 

to alter power pole design in such a way as to discourage their use, 

or encourage the birds to use alternate sites through discretionary 

placement of artificial structures or tree modifications.

Field research was conducted from mid-June to late September 

1981, and from April to late September 1982.
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DESCRIPTION OF STUDY AREA

The study area, located in southwestern Montana, begins at the 

headwaters of the Missouri River, near the town of Three Forks, at an 

elevation of 1231 m (meter) (4038 ft (feet)). It ends approximately 

192 km (kilometer) (119 mi (mile)) downstream at Holter Dam, with a 

spillway elevation of 1091 m (3578 ft), 53 km (33 mi) north of Helena 

(Figure I). To facilitate analysis of data, the study area was sub

divided into 4 units: I major stretch of free flowing river and 3 

reservoirs.

Physiography
r

The free flowing river portion begins at the headwaters and ends 

74 km (46 mi) downstream at Townsend (Figure 2). This section meanders 

through a wide valley having agriculture as its primary land use. A 

few small canyons are encountered as the river flows through the 

Horseshoe Hills. Toston Dam is located 32 km (20 mi) below the head

waters but does not impound a significant amount of water.

The Canyon Ferry Reservoir sub-unit is situated between the 

Elkhorn Mountains and Spokane Hills to the west and the Big Belt 

Mountains to the east. The upper end of the reservoir is at Townsend 

with the dam 40 km (25 mi) downstream (Figure 3). The reservoir has a 

surface area of 14251 ha (hectare) (35200 a (acre)) and is 7.2 km (4.5 

mi) at its widest point. The adjacent valley, which is extensively
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Figure I. Location of study area within the state of Montana, and map 
of its major topographic features.
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Figure 2. Map of the free flowing river sub-unit of the study area.
Digits indicate the location and number of osprey nests in 
that area during 1981-82.
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C an y o n  
F e n y  D em

CFW M A

Figure 3. Map of the Canyon Ferry Reservoir sub-unit of the study area 
Digits indicate the location and number of osprey nests in 
that area during 1981-82. CFWMA=Canyon Ferry Wildlife 
Management Area.
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grazed and cultivated, ranges from 12.9 km (8 mi) wide at the upper end 

of the reservoir to a narrow, steep and rocky canyon at the dam.

Hauser Lake, has a surface area of 2348 ha (5800 a) and includes 

a small stretch of flowing river below Canyon Ferry Dam (Figure 4). To 

the east of the reservoir are the Big Belt Mountains and to the west is 

the Helena Valley. Steep cliffs rising as high as 284 m (930. ft) above 

the water level border the narrower portions of the lake. Agriculture 

and mining are practiced around the reservoir where the topography 

permits.

Holter Reservoir is composed of 2 bodies of water separated by 

the Gates of the Mountains (Figure 4). Upper Holter is surrounded by 

forested mountains on 3 sides. To the west is the Hilger Valley which 

is a region of alluvial deposit with the primary land use being cattle 

grazing and a small area under cultivation. Immediately downstream is 

the 'Gates’, a narrow (200 m, 660 ft) and deep (251 m, 822 ft) canyon 

composed of limestone walls with moderately dense timbered areas and 

few drainages of significance. Below this 6 km (3.7 mi) canyon is 

lower Holter Reservoir. This portion lies at the bottom of a narrow 

valley with a moderately steep to steep floor. The area surrounding 

both Upper Holter and lower Holter is sparsely forested with numerous 

local stands of dense timber.

The geology of the study area has been described by Mertie et al. 

(1951), Freeman et al. (1958), Robinson and Barnett (1963), Robinson 

(1967), and Robinson et al. (1969).
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HOLIER RESERVCW

UPRER HOLTER

HAUSER LAKE

Canyon Fany D m

Figure 4. Map of the Hauser Lake and Holter Reservoir sub-units of
the study area. Digits indicate the location and number of 
osprey nests in that area during 1981-82.
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Vegetation

The flood plain of the free flowing river portion of the study 

area is dominated by deciduous trees, primarily willow (Sdlix spp.) 

and cottonwood (Populus spp.). Conifers are represented by rare 

localized stands of Douglas fir (Pseudotsuga mensiesi-i) and scattered 

individuals of juniper {Jurviperus spp.) and limber pine (Pi-nus 

f'lexitis'). No quantitative vegetational work was done in the riparian 

areas.

The principal osprey nesting areas on Canyon Ferry are located 

in moderate to dense stands of conifers which are dominated by 

ponderosa pine (Pinus pohdevosa) and Douglas fir with scattered juniper 

and limber pine. The percent composition of tree species within 100 m 

(328 ft) of measured nest sites was 48.6% ponderosa pine, 42.3% Douglas 

fir, 8.8% limber pine and juniper, and 0.3% cottonwood.

Along Holter Reservoir the dominant tree is ponderosa pine. The 

percent species composition at the nest sites measured was 84.9% 

ponderosa pine, 10.2% Douglas fir, and 4.9% juniper.

The vegetation of Hauser Lake was not considered during this 

study.

Climate

Data from the U.S. Department of Commerce (1981-1982) indicated 

a mean annual temperature for the study area of 7.1 C (44.8 F). The 

coldest and warmest months are January and July, respectively, with 

mean temperatures at Townsend of -7.1 C (19.3 F) and 18.9 C (66.1 F).
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Mean annual precipitation was indicated to be 307 mm (millimeter) (12.1 

in (inch)). June is the wettest month with Townsend receiving 63"mm 

(2.5 in). January and February tend to be the driest months receiving 

between 7 mm (0.3 in) and 13 mm (0.48 in) per month.

Spring ice out records are available only for Canyon Ferry 

Reservoir. The average ice out date there is 9 April. Ice out dates 

during this study were 20 March 1981 and 24 April 1982 (Bureau of 

Reclamation, unpublished records).

Fish Populations

Fisheries survey data from the Montana Department of Fish, Wild

life and Parks (MDFWP) show 7 species of fish representing 4 families 

as being common on at least a portion of the study area. Catostomids 

listed are the white sucker (Catostomus Qormevsoni) and the longnose 

sucker (£7. oatostorms). Only I species of cyprinid, the carp (Cyprinus 

earpio), was listed as common. The Utah chub (Gila atraria) was 

’expected' to be present or rare on portions of the study area. In I 

night of gill netting, on the south end of Canyon Ferry, 31 of the 186 

fish (16.7%) captured were Utah chubs. This may indicate that the

Utah chub is more common than was believed (J. Wells, pers. comm.).
■■

The salmonids are represented by the rainbow trout (Sdlmo Qaivdnevi), 

brown trout (S. tvutta), and the mountain whitefish (Pvosopivm 

williamsoni). The perch family, Percidae, is represented by the yellow 

perch (Pevod flavesaens). Table I shows fish species abundance by 

study area sub-unit as reported by the MDFWP Interagency Stream and 

Lake Fishery Data Base.
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Table I. Fish species abundance in each of the study area sub-units, 

upper Missouri River (MDFWP Interagency Stream and Lake 
Data Base). N = not present, R = rare, E = expected, U =  
uncommon, C = common, A = abundant.

Fish species

Study area sub-unit

River
Canyon
Ferry Hauser Holter

White sucker U A C C
Longnose sucker U C C C
Carp % A C C
Utah chub E Rl R N
Rainbow trout C C C A
Brown trout C C U U
Mountain whitefish . A U R U
Yellow perch E A C C

^See text for qualifications.
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METHODS

Distribution and Productivity

Seven aerial surveys were conducted to obtain the locations of 

occupied territories and to determine the productivity of the popula

tion. The dates of the flights were: 4 May, 22 June and 31 July 1981;

15 May, 4 June, 8 and 29 July 1982. Four of the flights were conducted 

with a Super Cub piloted by Jim Stradley who has flown many osprey and 

bald eagle nest surveys over the past several years. The remaining 

flights were conducted in a Cessna 180. Information obtained by aerial 

surveys was supplemented by ground observations. All nest locations 

were plotted on U.S. Geological Survey topographic maps (7.5 and 15 

min quadrangles) and are listed in Table 17 in Appendix A.

Nestling ospreys were assigned weekly age classes using the 

plumage characteristics described by Bent (1961). Sex determination 

of adults and subadults followed the breast plumage dimorphism 

described by Macnamara (1977).

The most intensive data gathering was on Canyon Ferry and Holter 

reservoirs. The main reason for this difference in effort was the 

low number of nesting pairs found on Hauser Lake and the free flowing 

river portions of the study area^
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Nesting Terminology

The terms used, and listed below, are based on the definitions 

proposed by Postupalsky (1974) and modified by Swenson (1975).

Breeding territory— an area containing one or more nests within 

the range of one mated pair of birds.

Occupied nest— any nest at which at least I of the following 

activity patterns was observed during a given breeding season:

a. Young were raised;

b. Eggs were laid;

c. One adult sitting low in the nest, presumably incubating;

d. Two adults present on or near the nest, provided there was no 

reason to suspect that this pair had already been counted 

elsewhere;

e. A recently repaired nest with fresh sticks or fresh boughs 

on top.

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

patterns a, b, and c above being diagnostic.

Successful nest— an active nest from which at least I young 

fledged, or if actual fledging was not proven, at least I young was 

raised to an advanced stage of development (i.e. near fledging age).

Alternate nest— one of several unoccupied nests within the 

breeding territory of I pair of birds.

Frustration nest— ah alternate nest built, repaired or frequented 

by a pair of birds subsequent to a nest failure at another nest during 

the same breeding season.
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Nest success— the proportion of occupied or active breeding 

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

development.

Brood size— the number of advanced young per successful nest.

■ Productivity— the number of young raised to an advanced stage of 

development per occupied or active nest.

Nest Site Measurements

At each of the nest sites measured, tree density in the immediate 

area and relative frequency of neighboring tree species was determined.
I

Woody vegetation with a minimum diameter at breast height (dbh) of 10 

cm (centimeter) (3.9 in) were considered to be trees. Data taken from 

the nest tree were species, condition, height, dbh, and nest height. 

Nest and nest tree heights were measured using a Stratex Stratolevel. 

Tree density was determined using a modification of the point-centered 

quarter method (Cottam and Curtis 1956). In determining tree density, 

any distances 100 m (328 ft) or greater were recorded as 100 m. As a 

result, the lower densities may actually be lower than reported.

At 41 of the nest sites the following additional information was 

collected: base elevation of surrounding trees relative to the base of 

the nest tree, height of these same trees as well as their azimuth and 

distance from the nest tree. This information was used to determine 

the degree of openness associated with the nests. Degree of openness 

is defined as the largest continuous opening about the nest that is 

not interrupted by the top of a neighboring tree or the ground. 

Measurement is made on the horizontal plane of the nest and is
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measured in degrees with a maximum value of 360. Trees and topography 

to a minimum of 30 m (98 ft) from the nest, but no more than 130 m 

(426 ft), were used in this calculation. The degree of openness 

quantifies the visibility afforded the birds while at the nest. When 

possible, the degree of openness was determined directly by climbing 

the nest tree and using a compass.

Food Habits

Prey Identification

Two methods were used to determine the food habits of the osprey; 

direct observation, with the aid of a 48x spotting scope, of fishing ■ 

birds, nests and feeding perches, and the collection of prey remains 

found below nests and feeding perches. The opercle and cleithrum were 

used in this method because all prey species possessed these bones and 

both bones could easily be identified to family using a reference 

collection.

Mammalian and avian remains found below nests and feeding perches 

were not collected due to the possible use of these sites by other 

raptors. Any fish remains found below the high water mark were like

wise not collected due to their uncertain origin.

Proportional Use of Prey Families

As stated by Shroeder (1972) feeding ospreys consumed some fish 

entirely and discarded the bony portions of others. As a result of 

this differential consumption correction factors were determined for 

application to the number of bones dropped by the birds while feeding.
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The factors were determined by observing birds returning to feeding 

perches with fish which were entire and identifiable. When the bird 

had consumed the prey and had left the perch, a search was conducted 

to determine how many of the 4 bones (2 opercles and 2 cleithra) were 

dropped. An average number of bones dropped per fish was then computed 

for each family. The total number of opercles and cleithra in each 

family found below nests and feeding perches were then divided by the 

appropriate correction factor to more accurately represent the impor

tance of each family in the diet of the ospreys.

An experiment was conducted to determine if bones dropped by 

feeding birds were removed by rodents and/or other scavengers in the 

same proportion in which they were dropped. Six opercles and 6 

cleithra from each family utilized as prey by the osprey were placed 

below nests. An effort was made to keep the sizes of the bones 

approximately equal between families but varied within the same 

family. The bones were placed while having about the same amount of
, Iskin and flesh on them as was found on bones dropped by feeding osprey. 

The experiment was conducted for one month.

Size of Prey

Size of prey was estimated by comparing its length to that of the 

birds body length. Osprey length was reported to be about 56 cm 

(22 in) by Robbins et al. (1966). As a check on this estimate 

of prey size, a gill net was set out on the south end of Canyon Ferry.

A sufficient number of suckers and Utah chubs was taken to allow the 

determination of regression coefficients between total length of the
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fish and the radius of the opercle. The radius of the opercle was 

determined using a modification of the technique described by McConnell 

(1951). Results of the regression analysis were: suckers, total length 

(cm)=2.59+(1.39) opercle radius (mm), f=0.97, p<0.001, n=60; Utah chub, 

total length (cm)=0.014+(1.58) opercle radius (mm), r=0.92, p<0.001, 

n=22. Gill covers of suckers and Utah chubs which were found below 

nests and feeding perches, were then measured and the average radius 

applied to the appropriate regression equation to determine the average 

size of fish taken. The average percent difference between the two 

methods, an underestimation of 20.2% using the visual technique, was 

then used to correct the visual estimations obtained for perch and 

trout. '
2Two-tailed t-tests and x tests were used to analyze data, 

tests were conducted at the 5% level of confidence.

All
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RESULTS AND DISCUSSION 

' Past and Present Distribution

Historical data are .limited for the upper Missouri River osprey. 

Lewis and Clark, while on their expedition of 1804-1806, made no 

mention of observing osprey while passing through the study area. 

(Burroughs 1961). The distribution of osprey nests on the study area 

from 1966 into the late 1970's, from USES nest surveys, does not differ 

greatly from that found in this study. Oyer 19% of 26 trees with nests 

in them in 1971 had nests in 1982 (Table 7) and the remaining nest 

locations are in areas relatively close to occupied nests found in 1981 

and 1982.

Since the present numbers and distribution appear to be greater 

than at the time pf the Lewis and Clark expedition, it seems that the 

construction of reservoirs has made the upper Missouri River a more 

desirable, habitat for ospreys. Further evidence for this is provided 

by a comparison of the nesting densities found on the free flowing 

river to that found on Canyon Ferry. Estimating that Canyon Ferry has 

replaced 48 km (30 mi) of free flowing river, and taking the 2 year 

average of 26.occupied nests, the osprey nesting density is 0.54 

occupied nests/km. This compares with a nesting density for the free 

flowing river portion of the study area of 0.03 occupied nests/km.

Nests per unit surface area also indicate the same high values on the 

reservoir with 548 ha/occupied nest on Canyon Ferry as compared to
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740 ha/occupied nest on the free.flowing river. Swenson (1981a), 

documented that the construction of reservoirs has resulted in the

establishment of a breeding population of ospreys in southeastern
( 'Montana. Roberts and Lind (1977) also felt that water impoundment is 

a "land management practice (that) is beneficial to the welfare of the 

bird".

Nesting Chronology

The earliest known arrival dates of osprey onto the study area 

were 4 April 1981 and 13 April 1982. From observations, it is felt 

that by the third week ,of April 1981 and the fourth week of April 

1982 the majority of the birds had arrived. Alt (1980) gave April as 

the month of arrival of ospreys to the Grand Teton National Park with

the actual date varying between years. Bent (1961) gave 16 and 17

April ag early dates of arrival for osprey in western Montana.

The dates of egg laying, hatching and fledging are estimated due 

to the infrequent checking, of nests. The earliest dates on which 

incubation was observed were 29 April 1981 and 30 April 1982. Green 

(1976), in Scotland, reported a period of from 9 to 20 days between

the time of arrival of a pair to their nesting area and the laying of

the first egg. Limited observations in this study place the interval 

at 17 to 25 days.

The first noted incubation posture at nest 46 was on 15 May 1982 

and hatched young were seen for the first time in this nest on 21 

June, These observations indicate an incubation period of.approxi

mately 37 days. Nest 2, in 1981, was seen with an incubating bird on
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29 April. The earliest date this nest was known to have contained 

hatched eggs was 10 June, representing an incubation period of 42 days. 

These incubation periods compare favorably to the 38 days reported by 

Garber and Koplin (1972), 40 days by Swenson (1975), and 34-40 days by 

Green (1976).

As stated above, nest 46 was seen with hatched young for the first 

time on 21 June and by 12 August the young bird had fledged. This 

represents a period of 52 days from hatching to fledging. A period of 

56 days was indicated by nest 16 in 1981. The eggs were known to have 

hatched on 5 June and the young were observed flying on 31 July.

Swenson (1975) calculated a period of 52 days for this period and Green 

(1976) gave a range of from 49 to 57 days.

The period of peak hatching in 1981 seemed to be during the second 

and third weeks of June with most young fledging the fourth week of 

July and the first week of August. These observations, using 40 days 

as the incubation period, would place egg laying between 29 April and 

12 May. The 1982 nesting chronology appeared to be about I week later 

than that observed in 1981. It also was more protracted. This same 

phenomenon was seen in ducks and geese nesting on the study area (J. 

Herbert, pers. comm.). The most likely explanation for the later, 

asynchronized nesting in 1982 is the occurrence of a late, cool spring 

as is indicated by the late ice-out date on Canyon Ferry. There 

appeared to be no significant difference in nesting chronology between 

the various sub-units of the study area.
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Daytime Incubation

Seven nests were observed for a total of 164.7 hours during 1982 

to determine the percent of incubation done by each sex (Table 2, data 

set A). In 4 of the nests, 73% of the incubation was accomplished by 

the female. At 3 of the nests, all located at Upper Holter, the female 

incubated less than 42% of the time. Each of these 2 groups of nests 

were observed for 10 common hours a day for 3 days to determine if time 

of day in the previous observations biased the results (Data set B).

The data from these observations show little difference with those in 

data set A. The difference between the incubation sharing seen at 

Canyon Ferry and Holter reservoirs is significant (p=0.03). Bent (1961) 

stated that incubation by osprey was done almost solely by the female. 

Several other studies have reported incubation sharing, although the 

male performed less than 32% of the incubation in all cases (Garber and 

Koplin 1972, Levenson 1979, Jamieson et al. 1982).

Length of Incubation in Nesting Failures

Observations on 3 active nests which failed to have any eggs hatch 

are presented in Table 3. From these data it can be see that osprey 

pairs which fail at hatching eggs will continue to display incubation 

behavior for 10 to 20 days beyond the average incubation period.

French (1972) noted incubation beginning from mid-April to late May in 

northwestern California. Most unsuccessful nests were abandoned during 

June in 1972 with all being abandoned by the end of the first week of 

July. Minimum incubation periods for 2 unsuccessful nests were given



Table 2. Daytime incubation sharing by osprey, upper Missouri River, 1982.

Total Hours of incubation by ...
Data Study area No. of hours (percent) . O
Set1 sub-unit nests observed Female Male Neither

A River I 31.1 25.2(81.0) 5.9(19.0) 0.0(0.0)
Canyon Ferry 3 92.2 68.6(74.4) 23.1(25.1) 0.4(0.4)
Holter 3 41.4 17.1(41.3) 23.5(56.8) 0.8(1.9)

B Canyon Ferry . 2 30.0 20.5(68.3) 9.3(31.0) 0.2(0.7)
Holter 3 30.0 12.3(41.0) 17.4(58.0) 0.3(1.0)

A = all data collected, regardless of time of day.
B = days when observations were conducted from 0730 to 1730 only.
Does not include time taken by incubating bird to stand and 1 stretch' its muscles or time 
required to trade duties with its mate.
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Table 3, Length of incubation periods observed in osprey nesting 

failures, upper1 Missouri River, 1981-82,

Noted incubation dates Estimated days
Nest number Initiated Ended of incubation

I 30 April 82 17 June 82 50
2 29 April 81 24 June 81 57

. 52 15 May 82 13 July 82 60

as 45 and 53 days. • Zarn (1974) stated that ospreys which fail at 

nesting attempts do not abandon their nests until 2 to 3 weeks after 

all young have hatched. This statement was only applicable to I of 3 

failures observed in this study.

Nest Site Selection

The heaviest nest densities occurred on the west shores of,the 

reservoirs (Figures 2, 3, and 4). This may have been because the pre- . 

vailing winds are out of the northwest and placement on the west side 

would, somewhat shelter them. This tendency is most pronounced on 

Canyon Ferry where the Spokane Hills provide a natural 'windbreak’ for 

nests on their east slopes. Swenson (1975) stated that high winds 

striking the north and east shores of Yellowstone Lake may have 

accounted for the paucity, of osprey nests in that area.

All of the osprey nests found in trees were located in areas 

dominated by conifers. Further evidence for the apparent preference 

of conifers is that none of the tree nests found were in deciduous 

trees. Similar results have been found in Idaho (Schroeder 1972) and 

Oregon (Lind 1976) where most or all of the nests studied were in 

conifers. Dead trees appeared to be preferred as 61.4% of the tree
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nests found were in dead conifers (Table 4). Mathisen (1968) found 

80% of the osprey nests that he observed were in dead trees. Swenson 

(1981b) found 60% in dead trees in Yellowstone National Park.

Table 4. Nest support structure selection by osprey along the upper 
Missouri River, .1981-82.

Support structure
;Nq;.i and

(percent of total) ■
Mean nest 
height (m)

Tree 57(68.7) 13;4(n=48)
Dead . 35 13.3(n=30)

Pinus ponderosa 31 13.8(n=26)
■ Broken top 8 11.4(n= 8)

Intact top 18 15.0(n=18)
Unclassified 5 I

Pseudotsuga menziesii 4 9.9(n= 4)
Broken top 2 9.l(n= 2)
Intact top 2 10.7(n= 2)

Living 20 13.6(n=18)
Pinus ponderosa 10 15.0(n= 9)

Broken top 5 13.8(n= 5)
Intact top 4 16.6(n= 4)
Unclassified I I

Pseudotsuga menziesii 10 12.2(n= 9)
Broken top 7 I K  3 (n= 7)
Intact top 3 15.6(n= 2).

Unidentified ^ 2 I
Artificial structure 7( 8.4) 8.3(n= 6)
Power/telephone poles 15(18.1) 10.0(n=ll)
Rock outcrops 4( 4.8) I

Total 83(100.0) 12.4(n=65)

ÎNo data taken.
Platforms placed on poles expressly for the use of nesting osprey.

Height of the nest above the ground did not, by itself, appear to 

be a major influencing factor in nest site selection. As stated by . 

Melquist (1974.) and Airola and Shubert (1981), osprey nests are almost 

always located at or near the top of the nest tree. Nests measured in

>
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this study are no exception with the difference between mean nest and 

nest tree heights being less than I m (Table 5). While the heights of 

nests found in this study varied considerably (Table 5), they were well 

within the range of values reported being used by osprey. Ames and 

Mersereau (1964) noted osprey nesting on the ground and Kahl (1971) in 

Lassen National Forest, California, gave a range of.from 2.4 m (8 ft) 

to 48.3 m (152 ft) for osprey nest heights. While these values illus

trate the wide range of nest heights that ospreys utilize, they fail to 

show the importance of the nest height relative to the trees surround

ing it. '

Table 5. Osprey tree nest site characteristics, upper Missouri River, 
1981-82.

Parameter Mean. Range n

Nest height (m) 13.4 . ■ 4.';5 -24.5 48
Tree height (m) 14.1 4.8 -27.2 48
Tree dbh (m) 0.65 0.37-1.00 49
Tree density at nest site (trees/ha) 143.1 4.4 -453.0 45
Degree of openness 244 79-360 41

Two statistics looked at during the current study suggest that 

nest sites are selected to provide the birds with maximum visibility. 

Table 6 shows that at all 35 measured nest sites, the nest tree was at 

least as tall or taller than the trees surrounding it. Richardson 

(1980) reported that no nests studied in the Bridger^Teton National 

Forest, Wyoming, were in trees smaller than the surrounding trees.

This statistic indicates the amount of visibility afforded to the 

birds only if the topography of the nest site is relatively flat. The
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degree of openness value takes Into account any uneven terrain as well 

as surrounding tree heights. The average degree of openness in 41 tree 

nests measured was 244° (Table 5). The average degree of openness at 

the power/telephone pole nests and the artificial structure nests was 

349° (n=16). Maintaining such high values over a wide range of nest 

heights indicates that visibility is more important than height alone.

Table 6. The relative height of osprey nest trees to surrounding 
trees, upper Missouri River, 1981-82.

Relationship Percent n

Smaller . 0.0 0
Similar 20.0 7
Larger 80.0 28

The osprey in this study also showed a preference for nest 

support structures that provide a relatively flat, stable surface.

This preference is indicated by the heavy, use of power/telephone poles 

and artificial structures (Table 4). All nests found on power distri

bution and telephone poles relied on the crossarm, top of the pole, and 

the center conductor to provide a building surface. Artificial struc

tures on the upper Missouri River and elsewhere are designed to 

provide the osprey with a flat, stable building surface and have been 

readily accepted by the birds (Rhodes 1972, Frier 1980).

The need for a flat building surface is also evident in the birds 

nest tree selection. Swenson (1981b) stated that nest tree morphology 

was more important than tree species in osprey nest site selection.

The osprey of the upper Missouri River also seemed to. select nest trees 

with appropriate morphology, regardless of species. The pond^rosa pine,
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while being the most common conifer on the study area, was also the 

most commonly utilized tree for nesting (Table 4). The heavy use of 

this species seemed to be more than a function of its availability.

At 37 of 44 measured nest sites, the tree species used for nesting 

comprised 36% or more of the total trees in the immediate area. In 

these 37 cases the ponderosa pine was utilized 27 times. This apparent 

preference may reflect the natural tendency of the mature ponderosa 

to present its upper branches in an upturned manner, providing a 

natural flat surface for nest construction (Keen 1943). In the other 

10 cases a Douglas fir was used for nesting, 7 of which were topped.

A topped tree provides a better nesting surface than an intact tree 

since the broken trunk, as.well as the branches, provide support. In 

the 7 instances where the species used for nesting, was not dominant 

(less than 36% of the.total trees in the area) the ponderosa pine was 

• selected 6 times, and 'a topped Douglas fir once. Lind (1976) found 

that all of the forest nests on his study area in Oregon were in old 

growth ponderosa pine with the 'baskdt shaped-top'. This use of 

ponderosa pine for nesting held true even in areas dominated by other 

species.

Tree density showed a wide range of values (Table 5) suggesting 

that this habitat characteristic is of little importance in nest site 

selection. Most artificial structures and power/telephone.poles were

located in areas where there were no trees within 100 m.of the struc

ture. Richardson (1980) noted a similar.wide range; of tree densities. 

Swenson (1975) stated that osprey nesting in Yellowstone National Park 

did hot seem to prefer a particular tree density.

v
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As in most osprey investigations, nest and water distribution 

are closely related. The maximum distance to water in this study was 

2040 m (1.27 mi). While none of the nests were located over water 

during the 1981-82 seasons, there are records of nest trees standing 

in the water, a few of which are still standing but have not had nests 

in recent years. .

Nest and Nest Tree Longevity

In 1971, biologists of the USFS conducted an osprey nesf survey 

at which time all nest trees were marked with numbered metal tags.

Of the 32 trees which were tagged, 26 were on Holter Reservoir. On 8 

September 1982 an attempt was made to relocate the 26 tagged trees. 

The status of the 19 trees found, presented in Table 7, shows that at 

least 53.8% (14 of 26) of the nest trees survived the 11 years since 

being tagged. .

Table 7. The 1982 status of 19 of 26 Holter Reservoir osprey nest 
trees tagged in 1971.

.Status No. and (percent)

Tree standing. nest present 5 (26.3)
Tree standing. nest destroyed 9 (47.4)
Tree fallen 5 (26.3)

Of 47 nest trees found in 1981, only 2 (4*3%) were destroyed over 

the winter. In addition, 3 nests (total of 5 nests, 10.6%) were 

destroyed by natural causes and not rebuilt. Shroeder (1972) had 23% 

of the nests lost and not rebuilt over the winter of 1970-71 on his

Idaho study area.
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Reproduction

Due to the reluctance of incubating birds to leave the nest, only' 

7 clutch sizes were determined. Errors in counting were kept to a 

minimum by making several passes over the nest during aerial surveys 

until both observer and pilot counts agreed. The average clutch size 

obtained was 2.71. This compares with 2.79 based on 479 dutches in 

a Chesapeake Bay population (Reese 1970) and 2.5 based on 49 clutches 

in a California population (Kahl 1971). Bent (1961) stated that the 

osprey "lays almost invariably 3 eggs". In. this study 71.4% of the 

clutches of known size contained 3 eggs while the rest contained 2. 

Although no clutches of 4 were seen, I brood of 4 was observed in 1982. 

Of the 19 eggs counted in the clutches of known size, 6 (31,6%) 

hatched.

A summary of the reproduction data for 1981-82 is presented in 

Table 8. Average brood sizes were not significantly different between 

study area sub-units within a given year or between years of any given 

sub-unit (all p values > 0.10). The average brood size on my study 

area was 2.16, compared to a range of from 1.50 for stream nests in 

Yellowstone National Park (Swenson 1975) to 2.17 at Lake Almanor, 

California (Airola and Shubert 1981).

A frequency distribution of brood sizes is as follows: 9 nests 

(20.9%) contained I advanced young, 19 nests (44.2%) held 2, 14 nests 

(32.6%) held 3, and I (2.3%) contained 4, Six entire broods were lost 

during the study. Two (sizes I and 3) were lost due to wind, 3 (sizes 

I, I, and 2) were suspected wind losses and I brood (size 3) was an 

avian predator kill.



Table 8. Reproduction of upper Missouri River ospreys, 1981-82.

Statistic 1981
River
1982 81-82

Canyon Ferry 
1981 1982 81-82

Hauser 
1981 1902 81-82 1981

Bolter
1982 81-82

Total 
1981 1982 81-82

Occupied neats (A) I 3 * 24 28 52 2 4 6 11 10 21 38 45 83
Active nests (B) I I 2 17 22 39 I 3 4 10 10 20 29 36 65
Nests of uncertain
status1 0 0 0 0 I I 0 0 0 2 0 2 2 I 3

Successful nests (C) 0 0 0 14 12 26 I 3 4 7 6 13 22 21 43
Nest success, occupied
(C/A) 0.0% 0.0% 0.0% 58.3% 42.9% 50.0% 50.0% 75.0% 66.7% 63.6% 60.0% 61.9% 57.92 46.7% 51.82
Nest success, active
(C/B) 0.0% 0.0% 0.0% 82.3% 54.4% 66.7% 100.0% 100.0% 100.0% 70.0% 60.0% 60.0% 75.9% 58.3% 66.22
Advanced young (D) 0 0 0 35 25 60 I 5 6 14 13 27 50 43 93
Young killed prior
to fledging (B) 0 0 0 I 11 12 0 0 0 3 0 3 4 U 15
Brood size (D/C) 0.0 0.0 0.0 2.50 2.08 2.31 1.00 1.67 1.50 2.00 2.17 2.08 2.27 2.05 2.16
Productivity, occupied
(D/A) 0.0 0.0 0.0 1.46 0.89 1.15 0.50 1.25 1.00 1.27 1.30 1.29 1.32 0.96 1.12
Productivity, active
(D/B) 0.0 0.0 0.0 2.06 1.14 1.54 1.00 1.67 1.50 1.40 1.30 1.35 1.72 1.19 1.43
Non-breeders [1-(B/A)) 0.0% 66.7% 50.0% 29.2% 21.4% 25.0% 50.0% 25.0% 33.3% 9.1% 0.0% 4.8% 23.7% 20.0% 21.7%
Young killed prior to
fledging (E/E-fD) 0.0% 0.0% 0.0% 2.8% 30.6% 16.7% 0.0% 0.0% 0.0% 17.6% 0.0% 11.1% 7.4% 20.4% 13.9%

I" Found too late In the season to determine if active or occupied.
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The productivity of occupied nests decreased in 1982, however this 

drop was not significant (p=0.18). Table 9 shows the historical data 

gathered by the USFS. The survey report form listed only ’active' 

nests. This term indicated that a pair was present at a given nest, 

regardless of whether eggs were laid or not (P. Schlamp, pers. comm.).. 

Therefore, the.USES, data can be compared with the occupied productivity 

of this study. The boundaries of the survey area are not well defined, 

t>ut appear to begin at Canyon Ferry Dam and run downstream to Bolter 

Dam. Data from 1971, the most reliable since aerial surveys as well as 

at least one ground ivî iti" were made to the nests* had occupied produc

tivity which compared favorably to 198% and 1982. The productivity for 

the 11 year period is well within the range of values found elsewhere 

in the west, such as the 1.26 Otyelquist 1974) and 1.27 (Van Daele

et al. 1980) in Idaho, 0.73 in Grand Teton National Park (Alt 1980) and
■■

0.45 for. nests on Yellowstone Lake (Swenson 1975).

Although no quantitative data were gathered on the degree of human 

disturbance associated with specific nests, observations indicated that 

nest disturbance in this study ranged from low to high. In an effort 

to evaluate possible effects, the nests were divided into 3 groups: 

nests less than 500 m (0.31 mi) from areas of human activity (camp

grounds, highways, homes, etc.); nests 500 m 'to 1500 m (0.93 ml); and 

nests more than 1500 m from activity areas (Table 10). The productive 

ity of each group was compared and no significant difference was found 

between any 2 groups (all p values > 0.25). An increasing Idaho 

osprey population was evaluated in the same manner, wherein the far 

ne$ts. were significantly more productive than the mid-distance and



Table 9. Osprey reproduction data from. USFS surveys on the upper Missouri River. I

Occupied Successful Nest Advanced Productivity, Brood
nests^ nests success young occupied size

Year (A) (B) (B/A) (C) (C/A) (C/B)

1970 9 _3 „ 3 4 U;44 _3
1971 15 9 60.0% 19 1.27 2.11
1973 _3 15 . _3 22 — 3 ,1.47
1974 14 7 50.0% 8 0.57 1.14
1975 ' 8 3 37.5% 4 0.50 1.33
1976 6 4 66.2% 4 -0.67 1.00
1977 11 5 45.4% 7 0.64 1.40
1978 12 11 91.7% 17 1.42 1.54
19814 13 8 .61.5% 15 1.15 1.88
19824 14 : 9 64.3% 18 1.29 2.00

Total 93 56 60.2% 92 0.99 1.64
(excluding 
1970 and 1973)

ÎBoundaries of river segment represented are described in the text. 
gSee text for qualifications of the use of ’occupied *.
^Data not available.
Data from this study.
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close nests (Van Daele and Van Daele 1982). The investigators reported 

that this difference was due to the pioneering of new nest sites near 

disturbances. These pairs would not be habituated to human activity 

and would tend to remain off the nest for longer periods of time when 

disturbed. Such disturbances during critical periods of incubatipn or 

brooding could be fatal to eggs or young, Swenson (1975) felt that the 

abrupt appearance of humans on the shore near nests at Yellowstone Lake 

did not allow birds time to become habituated to.this activity, and 

ospreys may have been kept off their nests adequately during incubation 

to cause nesting failures. On my study area, human activity is year- 

round and. ospreys appear less influenced by this disturbance factor.

Table 10. Reproduction of ospreys as related to the distance from 
human activity, upper Missouri River, 1981-82.

Statistic
Distance

<500
to human activity 
500t 1500.

(m)
>1500

Occupied (A) 38 : . 22 22
Active (B) 31 ■ 15 18 .
Advanced young (C) 50 22 • 21
Productivity, active (C/B) 1.61 ' . 1.47 1.17
Productivity, occupied (C/A) 1.32 1.00 0,95

Wind was the most discernible climatological factor influencing 

the productivity of ospreys. Of 15 young killed prior to fledging, 10 

were blown out or suspected of being blown out of the nest by high 

winds. All of these young were estimated to be within 4 weeks of 

fledging. Garber (1972) stated that on the 2 occasions in which young 

were blown.out of the nest during his study, they were near fledging. 

Melquist (1974) noted that the vulnerability of nestlings to wind
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mortality increased as the birds neared fledging. Their habit of 

standing at the edge of the nest while exercising their wings makes 

them very vulnerable to a gust of wind. This same habit was noted 

during this study and tended to increase in frequency as the wind speed 

increased. The I week delay in the nesting chronology seen in 1982 

did not appear to cause a drop in productivity since the length of the 

nesting season on the study area was adequate to allow for completion 

of fledging. The. cool spring of 1982 likewise did not seem to affect 

egg hatching success (33.3% in 1981, 30.8% in 1982).

Henny and Van Velzen (1972) stated that some ospreys which are 

associated with nests during the breeding season do not lay eggs but 

occupy the territory for I to 2 months. . Nesting attempts which fail 

early in the nesting season could be classified as being one of these 

occupied territories if the initial nest survey was done following the

failure. The result of such misclassification would give an inflated
■ ' • ' •

active nest success value. In ap effort to avoid such misleading 

results VanCamp and Henny (1975) suggested using only those nests 

found.prior to hatching when calculating, active nest success and 

productivity. The results.using this method are presented in Table 

11. No significant difference was found between the active productiv

ity or active pest success in Table 11 and the comparable data from 

the total column in Table 8 (all p values > 0.45).

Intra- and Interspecific Interactions

During this study ospreys were observed to display territorial 

behavior only near the nest site. On 18 June 1982, an intruding



34
Table 11. Reproduction of ospreys along the upper Missouri River, 

1981-82, with calculations based on active nests found 
prior to hatching each year.

Statistic 1981 1982 1981-82

Active nests (A) 18 35 53
Successful nests (B) 12 20 32
Advanced young (C) 29 41 70
Nest success, active (B/A) 6$.7% 57.1% 60.4%
Productivity, active (C/A) 1.61 - . 1.17 1.32

Osprey made 4 attempts to land on a nest where the resident female was 

incubating. The female.gave a series of high-pitched alarm calls 

during these attempts but did not. leave the nest. On several occasions 

intruders, while passing near active nests, elicited the alarm call 

from the resident birds. On none of these occasions did either of the 

resident birds leave the. nest. However, once the intruder left the 

area the resident male, if present, would fly off.in the same direction 

taken by the intruder. It was never possible to. determine the actions 

or intentions of the male in these circumstances' due to loss of. visual 

contact. Schroeder (1972) ^lso noted similar behavior patterns in 

osprey.

On one occasion ah osprey, after diving for a fish, failed to 

rise from the water bn its first attempt. After floating for about 15 

seconds, another attempt was made to rise from the water. This try 

was successful, although the bird was unable to gain enough altitude 

to bping the fish completely out of the water. Before reaching shore, 

another osprey dove upon the bird several times and eventually forced 

it to drop the fish.
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Several other species of birds were seen being harassed by ospreys 

when they were in the vicinity of the nest. In one instance, while a 

female was incubating and the male was perched in a nearby, tree, a ' 

redtailed hawk■(Buteo jamaoensis) flew up the gulch in which the nest 

was located. When near the nest, both ospreys took flight and repeat

edly dove at the: hawk until it left the area. The nest in this case 

was left unattended for approximately 2 minutes.

The California gull (Lczms ealifornieus), great blue heron (Ardea 

herodias), and white pelican (JPeleoanus evythrorhijnahos) were also 

observed being harassed by ospreys when near nest sites. Two of the 

attacks on pelicans were immediately after the pelicap had caught a 

fish. Magpies (P̂ ca. p-iod) were seen harassing incubating osprey by 

hopping on and around the nest. Calls and half-hearted wing beating 

was the usual response by the incubating bird. On 26 April 1982, an 

osprey was observed feeding on a fish while perched on a beached tree 

trunk. Crows (Pomus hrOrOhyvhynehos) had gathered around the feeding 

bird, apparently picking up scraps. When the osprey, left the perch 

with the remainder of the fish, a crow followed and harassed the. osprey 

for about 2 minutes. The chase ended with the osprey dropping the 

fish into the water.

Canada geese (,Bvdnta oanadens/is) . were seen nesting in 2 osprey 

nests in 1982, but their success was not determined. Melquist (1974) 

also had Canada geese nesting in osprey nests on his study area in 

northern Idaho.
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Food Habits

The average amount of time required for an adult osprey to leave 

the nest or feeding perch and return with an intact fish indicated 

that this osprey population was not limited by prey availability 

(Table 12). The free flowing river sub-unit may be an exception to 

this statement. While the differences between timqs from the study 

area sub-units are not significant, they may reflect a morq readily 

available food source on the reservoirs. Thig increased prey avail

ability may be due to the decrease in water turbidity and an increase 

in still, shallow areas which resulted from,the. river impoundment 

(Swenson 1981a). . These shallow areas which are created by the impound

ment of the rivqr are generally protected from the wind and tend to 

make ppey more available due to the decrease in wave action. As 

stated by Grubb (1977) a rippled surface Seems to decrease the birds 

visibility thus affecting their foraging efficiency. This may par

tially account for the higher nesting densities seen on the reservoirs 

as compared to the free flowing river (Table 12). Garber (1972) 

indicated that food availability did not seem to limit osprey produc- . 

tivity at Eagle Lake, California. The length of time birds were absent 

from the nest in his.study was 32.5 minutes (n=ll). He also stated 

that the osprey could have obtained more prey items than they did, 

basing this statement on discovery of fish under nests throughout the 

breeding season.. Several times during the course of this study entire 

or mostly entire fish were found below nests and feeding perqhes.

A total of 2127 opercles and 1390 cleithra were collected from 

below nests and feeding perches during the 2 years of this study. F%om
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Table 12. Nesting density and the length of time ospreys were absent

from the nest, returning wilph an entire fish, upper Missouri 
River, 1981-82. ...

Study area 
sub-unit

Nest density 
(occupied nests/km) .

Average length 
of time.(min) n ■

River .03 ' . ■ 54.4 8
Canyon Ferry . '54 . 31.2 39
Holter •26 • 38.7 10

Overall .24 35.8. . ■ 57

these bones 4 families of fish were identified: Catostomidae,

Cyprinidae,,. Percidap and Salmonidae. The greatest number of each type

of. bone in each study ,area sub-unit was from the suckers (Table 13). '.

Table 13. Nupiber. of opercles and. .cleithra found below, osprey nests ■
.. and feeding.perches along the upper.Missouri River, 1981-82.

1
Study, area Catostomidae Cyprinidae Percidae Salmonidae
pub-unit 0,1 , 0 C . O C 0 C

River 8.5 . 70 39.
1 1 . . . 

■ 3 i : .0 18 4
Canyon Ferry 998 . 712 61 46 . 291 138 . 63 16
Holter ., 374 . 328 44 • 7 87. '39 66 27 .

Total 1457. . .nib 144 . 56 37.9 177 147 . 47

IgOpercle
Cleithrum

Fishes were the oply prey items I.observed being carried of fed 

upon by.osprey during this study. T. Crawford (pers. comm.) observed 

an osprey carrying a bull snake (P-Ctuoph-is meIanoZeuous) in the Gates 

of. the Mountains area. G. Hayward (pers. comm.) commented on seeing 

osprey frequently carrying ground squirrels (Spermophilus■ spj>.) and 

rabbits (Lepofidae) on the north end of Canyon Ferry. Skull remains



38
of both rodents and rabbits were occasionally noted under feeding 

perches and nests. A number of reports of non-fish prey being taken 

by osprey appear in the literature. Wiley (1973) cites several of 

these reports, and among them are snakes, rabbits and rodents.

The results of the correction factor determination are presented 

in Table 14. No significant, difference was found between the average 

number of catostomid and cyprinid bones (p=0.07), however a signifi

cant difference was found between the cyprinid and salmonid averages 

(p=0.02) .• Dividing these correction factors into the total number of 

bones found below nests and feeding perches, a more accurate view of 

the importance of. each family to the food habits of.the osprey was 

determined (Table 1$).

Table 14. Average number of 4 bones (2 operclesj 2'cleithra) dropped 
per fish by feeding osprey of the upper Missouri River, 
1982.

•Family
No. of 
fish

No. of 
bones

No. of osprey 
pairs observed

Avg. No. of bones 
dropped per fish

Catostomidae. 19 64 . 3 3.37
Cyprinidae ■ 6 16 2 2.6,7
Percidae . 3 . O 2 0.00
Salmonidae 6 7 2 1.17

It was not possible to derive, a correction factor for Percidae as 

no bones wete dropped from the 3 fish that were identified when brought 

to the feeding perch,

The experiment performed to determine if rodents or other scaven

gers remove bones of one family over the others showed no significant 

difference between the actual number of bones removed and the expected



Table 15. Propprtional use of fish families as prfey items by upper 
Missouri River osprey, 1981-82.
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Study area 
sub-unit Family .

Total 
. bones

Corrected 
...no.

Proportional 
. use

River Catostomidae 155 «  ■ 2.9
Cyprinidae 42 16 1.0
Salmonidae 22 19 1.2

Canyon Catostomidae 1710 508 12,4
Ferry Cyprinidae 107 41 1.0

Salmonidae 79 68 1.7

Holter. Catostomidae 702 209 10.4
Cyprinidae . 51 20 1.0
Salmonidae 93 .80 4.0

equal numbers from each family (p=0.34). As a.result, scavenging 

should not have influenced the relative number of bones collected from 

below nests and feeding perches.

The estimated size of 71 fish seen being carried or fed upon by 

psprey averaged 22,0 cm (8.7 in). The estimated average sizes of fish 

by family were: Catostomidae, 26.2 cm (10.3.in); Cyprinidae, 21.8 cm 

(8.6 in); Percidae, 13.9 cm (5.5 in); Salmonidae, 22.7 cm (8.9 in).

Using the measurements of 279 sucker opercles found and the 

regression equation for Catostomidae, the average length of suckers 

taken by osprey were 32.2 cm (12.7 in). These data indicate that 

visual approximations underestimated the calculated length of suckers 

by .18.6%. Using the same regression technique on a sample of 20 Utah 

chub opercles, an average size of 27,9 cm (11.0 in) was calculated. 

This shows an underestimation of 21.9% when using visual methods. 

Taking the average of the two underestimations, 20.2%, and applying it 

as a correction factor to the other visual approximations, the
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adjusted average size for Salmonidae is 28.4 cm (11.2 in), 17.4 cm 

(6,8 in) for Percidae, and 27.6 cm (10.9 in) overall.

While the difference in dive success between ospreys from Canyon 

Ferry and Holter reservoirs, shown in Table 16, was not significant 

(p=0.53) it is felt the difference is real and influenced by the small 

sample size. One possible explanation for the lower dive and foraging 

success of the Holter birds is the heavier, use of trout by them com

pared to the Canyon Ferry birds (Table 15). Swenson (1979) reported 

that there seemed to be a significant correlation between osprey dive 

success arid prey foraging strategy with a higher dive success when 

the. species of fish being utilized were benthic oriented feeders. 

Conversely, limnetic feeding fish, such, as the trout, tend to effect 

a decrease in the dive success of the osprey.

Table 16. Osprey dive success on Canyon Ferryi and Holter reservoirs, 
' 1981-82. .

Canyon Ferry Holter

No. of dives . 11 39
No. of successful, dives 6 17
Dive success 54.5% . 43.6%' ■
Successful ospreys requiring

I dive 5(55.6%) 14(48.3%)
2 dives K  3.4%)
3 dives 1(11.1%) ■ K  3.4%)
4 dives — _1( 3.4%)

Subtotal (foraging success) 6(66.7%) 17(58.5%)
Unsuccessful ospreys which dove _3(33.3%) 12(41.4%)

Total . 9 29
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Banded Bird Sightings

Two female osprey, banded with U.S. Fish and Wildlife Service 

aluminum leg bands, were observed on the CFWMA. With the aid of a 

48x spotting scope it was possible to read all but one digit of the 

band number on each bird. Personnel from the Office of Migratory 

Bird Management were able to provide the date and location of banding 

for one ^pd the month and year of banding for the other.

One wap banded on 3 August 1978 as a young of the year, hatched 

at.that location, sex unknown, pear McCall,.Idaho. It was observed 

in 1981 at an active nest which eventually fledged.3 young. It was 

present in 1982 at the same site, although the nesting attempt failed 

as the young were blown from the nest in late July. The other bird 

was banded in July.1979 as a young of. the, year, hatched at that .loca

tion, sex undetermined, in either Bonner County, Idaho, or at 2 

possible locations in Pend Oreille County, Washington. This bird was. 

observed in 1982 arid associated with an occupied nest.

Three young ospreys were banded in July of. 1981 near the CFWMA. 

On 26 December 1982 one of the bands was recovered near Port Aransas, 

Texas (Office of Migratory Bird Management); Since banding data sug

gests that ospreys do not return north to breed as 1-year-olds, and . 

not all 2-yearvolds. do so, recovery of this band in December when the 

bird was about 1%-years-old suggests that it was on its wintering . 

grounds (Henny'and Wight 1969). However, the few band recoveries of 

ospreys produced in western United States, indicate a movement south, 

during migration to the Gulf of Mexico. Upon reaching the Gulf a
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tendency to follow.the coast of.Mexico or the West Indies is suggested 

(Benny and Van Velzen 1972).
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CONCLUSIONS

No data were obtained which indicated a high post-fledging . 

mortality rate. Spitzer (1980) reported that 73% of the male ospreys 

and 36% of the females returned to breed within 10 km pf their natal 

area. Assuming a comparable degree of homing, in light of the high 

fledging rate and number of non-breeders observed on the area, a rela

tively low post-fledging mortality is suggested. Henny and Wight 

(1969), using data from New York and New Jersey, determined that a 

productivity of from 0.95 to 1.3.0 young per active nest was required 

to maintain a stable population. Spitzer (1980) reported that 0.79 

young per active nest was adequate to .stabilize the New York-Boston 

population. The dsta obtained in my study exceeds both of these esti

mates of productivity required for stability. Thus, based on a 

suggested low post-fledging mortality and high productivity, an increas 

ing population is indicated along the upper Missouri River as a whole 

and Canyon Ferry in particular.

The results show that there are two primary requirements for 

osprey nest site selection; visibility from the nest and a flat, stable 

surface on which to build. When attempting to encourage birds to nest 

on either artificial nesting structures or in. trees, good visibility 

and a relatively flat surface should be provided. When using the 

designs of artificial structures fpund in the literature, the flat and 

stable surface is provided (Rhodes 1972, Frier 1980). Visibility from
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the nest site is then simply a matter of placement and/or height • 

adjustment. When modifying trees to encourage their use by nesting 

osprey, one should select the potential nest tree so that it is taller 

than most* if not all, surrounding trees after modification, so as to 

provide a large degree of openness. . The tree should also be of suffi

cient size to provide s stable nest base. The modification will 

usually entail ’topping' the tree. The cut should be made just above 

one of the uppermost whorls to allow the branches and the cut trunk 

to provide the flat surface. Trimming of the outer portions of the 

branches may be required to increase the visibility afforded the birds.

Removal of eithef of these primary requirements could make the 

nest support structure unattractive as a nest site. Since decreasing 

the height of a power or telephone pole to lower its degree of openness 

is usually hot practical, disruption of the relatively flat surface is 

the most likely alternative. Since all nests found on power distribu

tion and telephone lines relied on the cross-arm, top of the.pole, and 

the center conductor to provide a building surface (Figure 5), lowering 

of the cross-arm would eliminate this plane (Figure 6). The same 

effect can be achieved by placing a 'pole extension* on the center 

conductor (Figure 7). Using recommended spacing and building materials 

the possibility of electrocution of raptors is reduced (Olendorff 

et al. 1981).

Newton (1976) gave nest site and prey availability as major 

factors influencing a habitat's ability to support a population of 

raptors. Nest sites are not believed to be limiting the osprey along 

the upper Missouri River at this time; As seen in Table 7, 47% of
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the trees which had a nest in them in 1971 did not.have a nest present 

in 1982. These trees were still available for nest construction, 

although possibly not acceptable. In view of the heavy use of power/ 

telephone poles, many other potential nest sites exist on the entire 

study area.

The nesting densities and the time required to capture a fish 

along the free flowing river compared with the reservoirs suggest a 

higher availability of prey on the reservoirs. Increased turbidity and 

fewer benthic oriented feeders in the free flowing river may contribute 

to this lower availability, as a resylt more time is required for the 

birds to capture a fish. This decreased availability may make the free

flowing river, a less desirable nesting habitat. A higher nesting ■
- ' ■ . ■ /

density and slightly less time required for osprey to capture prey was 

noted on Canyon. Ferry Reservoir when compared with, Holter Reservoir. 

This may reflect a higher prey availability on.Canyon Ferry due to the 

possible presence of more shallow, areas. Holter Reservoir is in a 

narrower valley which does not favor the formation of shallow bays, 

however no quantitative data were gathered to.support this speculation.

If there are more shallow areas on Canyon Ferry, prey availability
.

should increase, particularly along the west shore where the shallow 

bays are protected from winds, allowing for increased foraging effi

ciency. This possible increase in prey availability along the west 

shore may also be contributing to the higher nesting densities in 

those areas and the higher recruitment rate seen on Canyon Ferry as 

a whole.
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Table 17. Osprey nest locations and status along the upper Missouri 
River, 1981-82. A = active, F = active .failure, 0 = 
pccupied, U = unoccupied (includes alternate and frustra
tion nests)., .unknown or not present.

Status
Nest ho. ' Location. . . . . .1981 .1982

I NEV Sec28 T 6N R2E F . F
2 NE% Sec 5 T 7N R2E F U
3 SW% Secl2 T 9N RlE 0 U
4 . SEk SeclS T 9N RlE A A
5 SEk SeclS T 9N RlE A A
6 . NE% Secl3 T 9N RlW U U
7 SEk Secl2 T 9N RlW A F
8 I CO m O T 9N RlE F ' F
9 SWk Sec 6 T 9N RlE 0 . F
10 SW% Secl3 T 7N RlE . 0 U
11 NW% Secl3 T 7N RlE A F
12 NE% Sec35 TlON RlW A . ■ u
13 SW% Sec26 TlON RlW . A A
14 NW% Sec27 TlON RlW A A
15 SE^ SeclO TlON RlW F F
16 SW% SeclO TlON RlW . A F
17 m k  Sec . 9 TlON RlW U A
18 NE% Sec 9 TlON RlW A A
19 SW% Sec24 TllN R2W. 0 A
20 ' SVJ% Secll T12N R3W u : U
21 NW% Secl4 T12N R3W ' F ■: u
22 N^. Secll T12N. R3W A A
23 NE% Sec 2 T12N R3W A F
24 NW% Secl9. T13N R3W • A A
25 m k  Secl7 T 7N R2E 0 0
26 SE% Sec24 T 7N RlE ' 0 U
27 NW% Sec36 TlON RlW A A
28 NE% Sec23 T 9N RlE 0 U
29 NE% Secl5 TlON RlW A . A
30 SWk Secll T12N R3W F F
31 SW% Sec I T12N R3W 0 A
32 NW% Sec 2 T13N R3W A F
33 SE% Sec23 T14N R3W A A
34 SWk Sec28 T 6N R2E U . U
35 SE% Secl4 T 9N RlE U A
36 SN^ Secl2 T 9N RlE U U
38 NW% SeclS T 9N RlE U U
39 SW% Sec 7 T 9N RlE 0 '-
40 ■ S %  Sec 4 TlON RlW U • A
41 SE% Secll T12N R3W U U
42 SE% Secll T12N R3W U U
43 SEk Secl5 T12N R3W U U

i



Table 17. Continued.

Nest no. Location 1981
Status

1982

44 SW% Sec I T12N R3W U U
45 NW% Sec24 TllN R2W U -
46 SE% Secll T12N. R3W U A
47 SE% Sec36 T13N R3W A A
48 Nl% Sec26 TlON RlW U A .
49 SES5 SeclO TlON RlW U U
50 NES5 Secl5 TlON RlW ' A . F

' 51 ' NW% Sec 8 T 7N R2E U U
52 SMS5 Sec33 T SN R2E U F
53 NES5 Sec 5 . T U N  R2W . A U
54 SWS5 Sec35 T14N R3W - U
55 NW% Sec35 T14N R3W U F
56 SWS5 Sec26 T14N R3W A U
57 NW% Sec35 T14N R3W - U
58 ■NW% Sec.2 T13N R3W ' U U
59 NES5 Sec27 T14N &3W U U
60 SWS5 Sec 7 T 9N RlE - A ■
61 SW% Sec26 TlON RlW A ' A
62 NWS5 Sec27 T 3N R2E -* O
63 NW% SeclS T 3N R2E. - O
64 , SWS5 Secl2 T 9N .R1E - U
65 NWS5 Secl5 TlON RlW - 0
66 NW% Secl5 TlON RlW - O
67 SE% Sec36 T13N R3W U U
68 NES5 Sec35 TlON RlW U A
69 . SES5 Sec26 TlON RlW - U
70 . SW% Sec23 T 3N R2E - U
71 NW% Secl2 T 3N R2E ■ - ' U
72 SWS5 Sec 4 TllN R2W - A

. 73 NWS5 Sec 8 TllN R2W U O
.74 SES5- Sec26 TlON RlW - U
75 Sec23 T14N R3W A -
76 NW% Secl5 TlON RlW - U
77 SWS5 Sec36 T13N R3W -
78 SW% S.ecl7 T 9N RlE - U
79 NWS5 Sec22 T 9N RlE . - U
80 NWS5 Sec I TlON RlW A . 0
81 NW% Sec35 TlON RlW - A
82 SES5 Sec26 TlON RlW - u ■

. 83 . NWS5 Sec I TlON RlW . - -
84 ' NW% Sec35 T14N R3W — —



50

APPENPXX B



51

PHASE CONDUCTORS 
: ENERGIZED

20" TO 3 0 ^
INSULATOR

METAL BRACES 
(GROUNDED! •-/ NOTE ALTERNATE POSITION OF 

CENTER PHASE INSULATOR 
& CONDUCTOR

NEUTRAL
CONDUCTOR
(GROUNDED!

Figure 5. Most common power pole design used by osprey along the
upper Missouri River, 1981-82 (Figure from Olendorff et al. 
1981).
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CROSSARM PRIOR 
TO MODIFICATION

GROUND PRIOR TO 
MODIFICATION __

6 0 "  MINi: O  x ,M  
BETWEEN r  I
PHASE CONDUCTORS

GROUND AFTER MODIFICATION-

CROSSARM 
AFTER
MODIFICATION

Figure 6. Modified power pole design to discourage their use as a 
nesting structure by osprey (Figure from Olendorff et al. 
1 9 8 1 ) .
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WOODEN POLE TOP EXTENSION X *

C1.09VD43 "X

N.52M)
6 0 "  MIN. BETWEEN 
CONDUCTORS.

TOP PHASE PRIOR 
TO MODIFICATION -

8'-0" CROSSARM

NOTE: (.7 6 M )
X CAN BE 3 0 "  WHEN USING 

IT -0 "  CROSSARM 
( 3 .3  SM.)

WOODEN
CROSSARM
BRACES (1 .2 2  M M 8

X X  METAL PO LE-TO P EXTEN
SIONS ACCEPTABLE IF 
UNGROUNDED.

Figure 7. Suggested modification of existing power poles to discourage 
their use as a nesting structure by osprey (Figure from 
Ollendorff et al. 1981).
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