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SKAGIT WILD• SCENIC RIVER SYSTEM BALD EAGLE DISTURBANCE STUDY 

Progress Summary - 5 Novemb•,· 1987 Mark Stalmaster 

8tatus1 1984-85 Season - Preliminary research and 
development of experimental designs 

1985-86 and 1986-87 Seasons - Observation data 
from SRBENA and simulated disturbances on SYSTEM, 
recreational surveys, attitude evaluations, etc. 

1986-87 Season - Completion of simulated 
disturbances on Suiattle, Cascade, and Skagit 
above SRBENA, observational data at low activity 
area, recreational surveys, etc. 

1987-88 Season - Possible testing of model 
reliability and sensitivity analysis 

PRELIMINARY RESULTS OF FINDINGS -- SUMMARY OF 1986-87 REPORT 

11) A high count of 418 eagles was made during the 3rd week 
of January 1987 <excludes the Cascade, Skagit above SRBENA, 
and all tributaries) IF 45). 

12) SRBENA accounted for 25 % of all eagles with generally 
twice the density of all other river stretches <T 71, 72). 

13) On Lower Skagit (Hamilton 
count in 1987, but 40 in 1986. 
stretches generally consistent 

to Sedro Woolley), 140 peak 
What is normal? Other river 

IF 41) . 

(4) Most feeding activity in December (49 %) and January 
146 %) , less in February 15 %) IF 1), in morning 165 %) <F 2), 
and on weekdays IF 6, 101. Food peaks at turn of year. 

(5) Feeding activity declines exponentially with human 
activity <F 18). <Feeding reduced by 50 % with 20 boats on 
river IF 16), more than 75 % with 40 boats, etc.) 

161 Number of feeding eagles declines at a much faster rate 
than the amount of feeding activity IF 291. Thus, prevention 
of feeding by humans is not equally distributed among all 
eagles. Sensitive eagles leave; a few tolerant birds feed. 

(71 Eagles perched in trees are chased off the river in a 
(somewhat) exponential manner because of human activity IF 29) 
and subadults are affected most (F 30). 

(8) Fewer eagles fly from human activity as a typical day 
progresses IF 281. Why? Most likely because intolerant birds 
are being chased off river by humans leaving a few tolerant 
birds behind IF32). 
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(91 Fmwar eagles flush as season progresses IF 33). 
combination of partial habituation and redistribution 

Why? A 
likely. 

(10) Using flushing fro'!) food carcasses as inde:< of reaction 
and disturbance, type of human activity affected eagles 
differently (in order of decreasing effect): (T 611 

hilli. of Activity 

Research Raft 
Drifting Motorboat 
Running Motorboat 
Hiker 
Bank Fisher 
Dory 
Recreate Raft 
Canoe 
k:ayak 

Index Reason 

+ Early/late in day floats 
+ Timing and long duration 
+ Timing and position in sPquence 
+ Extreme sensitivity to foots 
+ Extreme sensitivity to foots 
+ Timing, duration, and position 

Timing and position 
Timing and position 
Timing and position 

Timing ls critical: daily, weekly, and seasonal. 

(111 Eagles on gravel bars flush from all types of activity 
with a frequency of 90 percent -- 2 to 4 times that of perched 
birds IF 26). 

112) Eagles flush from foot traffic with 
frequency than from boat traffic (F 261. 
more eagles because they travel farther. 

much greater 
But boats encounter 

(13) On SRBENA: (Al afternoon counts are lower than morning 
counts because of human activity and natural behavior CF 461, 
(Bl weekend counts are lower because of human activity IF 461, 
and (Cl subadult percentage is lower on weekend afternoons 
because subadults are chased off river (F 481. 

(141 On SRBENA, fewer eagles fly from human activity IF 56) 
and when they do, it is at shorter distances IF 491 than all 
other river stretches. Why? Redistribution of eagles and 
partial habituation, or both. 

1151 Highly variable reaction patterns: ''Over 80 % of eagles 
flush from boats on Suiattle I but as little as 15 % flush on 
SRBENA on weekend afternoons IF 561." Human activity probably 
a major cause. 

(16) Width of river channel also affects impact. Wider 
channels allow more distant views increasing length of flight 
distance and decreasiJJ..q, likelihood of flushing because of less 
chances of encroaching on 11 flight zone. 0 

(171 Up to 1400 activities, mostly boats, pass through SRBENA 
each winter (T 1111 . F·eak daily count of 115 made. Generally 
half fishermen and half eagle-watchers on SRBENA <T 1151. 
Eagle-watching almost nonexistent on other river stretches, 



• 
(18) Visitors underestimate their effects to eagles in re: 
flight distance IF 89), flushing responses (F 88), and 
avoidance distance IF 90). 

(19) Development of eagle interpretive display received the 
most support of any suggested management action by both eagle 
watchers (80 %) and fishermen (42 %) IT 150, 151). 

1201 Preliminary management suggestions? IA) Construction of 
an interpretive display at WA Eddy pull-out or Sutter Creek 
rest area. (8) A hillside viewing site would provide an 
alternative to floating by eagle-watchers. (C) Compliance 
with suggested 10:00 AM put-in would reduce much feeding 
disturbance. 
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Notice cf Study Status 

The contents cf this report are the preliminary results 

cf research conducted fer the Pacific Northwest Research 

Station, U. s. Forest Service, under Federal Grant Ne. PNW-

86-470. Results reported herein are the preliminary analyses 

cf an ongoing study and interpretations are tentative. 

This report is divided into 7 sections, each describing 

the results cf 7 tasks as outlined in the research study plan 

and grant award. These 7 tasks are: 

(1) Observational Monitoring cf Human-Eagle Interactions; 

(2) Feed Analysis; 

(3) Weather Monitoring; 

(4) Simulated Disturbances and River Censuses; 

(5) Heart Rate Monitoring; 

(6) Recreational Use Survey; and 

(7) User Attitude Evaluation. 

The Heart Rate Monitoring task, as described in the research 

study plan, will net be conducted. 

The objectives cf this project are to gather information 

en the effects cf recreational activities en bald eagles en 

the Skagit, Sauk, and Suiattle rivers, to synthesize all data 

sets into a workable model to predict impacts en eagles, to 

develop cases cf human activity and simulate their effects to 

eagles, and to provide management recommendations. 
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The followin~ is tha proposed schedule for the study: 

Fiscal Yaar 1985 - Equipmant Purchasas, Development of Study 

flans, and Preliminary Data Collection 

Fiscal Year 1986 - Data Collection and Analysis 

Fiscal Year 1987 - Data Collection and Analysis 

Fiscal Year 1988 - Data Collection on Unfinished Tasks and 

Experiments and Construction of the 

Simulation/Management Model 

Fiscal Yaar 1989 - Model Simulations and Field Tests of Model 

Accuracy 

This schadule assumes that the final appropriation 

request, covering both Fiscal Years 1988 and 1989, will be 

available. A final report will be available in Saptember 

1989 which would also include results of model testing. 

This document is a progress report for Fiscal Year 1987. 

It provides information for interested parties concerning the 

direction and progress of this project to date. It is not a 

complete report as it does not include a comprehensive 

discussion of results, interpretation of data, and comparison 

with other research and literature. No management 

recommendations are, as yet, provided. 
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INTRODUCTION 

In the early 1970s, the Skagit River became recognized 

as an important overwintering area for the bald eagle 

CHaliaeetus leucocephalus>. In 1976, the Nature Conservancy 

bought several parcels of land along the upper reaches of the 

Skagit River to preserve critical habitat and to protect 

eagles from interfering human activity. These lands, 

together with property owned by the Washington Department of 

Game, were set aside as the Skagit River Bald Eagle Natural 

Area (SRBENA>, This eagle preserve, encompassing 3700 ha 

between Marblemount and Concrete, was one of the first 

sanctuaries established to protect wintering bald eagles. 

In 1978, the Congress of the United States designated 

the Skagit, Sauk, Suiattle, and Cascade rivers as a National 

Wild and Scenic River System (P.L. 95-625), The occurrence 

of hundreds of overwintering eagles on this Skagit Wild and 

Scenic River System (SW&SRS) was one reason for this federal 

classification. The U.S. Forest Service was appointed as the 

agency responsible for managing the SW&SRS. In 1983, the 

final management plan for the SW&SRS was completed and an 

action plan was developed to implement the proposed 

management plans. These plans described the necessity for 

determining the effects of any federally-implemented plans on 

bald eagles. 

Also in 1978, The U.S. Fish and Wildlife Service 

reclassified the bald eagle in the state of Washington to a 



threatened species status. As a threatened species, the bald 

eagle is protected by the Endangered Species Act. Under 

Section 7 cf this Act, any federal action which may affect 

the "continued existence" of a threatened or endangered 

species requires consultation with the U.S. Fish and Wildlife 

Service to ensure that such actions are not detrimental to 

the species or its habitat. This consultation usually 

consists cf a biological assessment conducted by the 

responsible agency to determine impacts of the proposed 

action. 

Since the establishment cf the SRBENA, recreational use 

on the Skagit River has increased, primarily as a result of 

visitation by eagle watchers both on shore and in boats. 

Steelhead fishing is common throughout most of the SW~SRS and 

the SRBENA. Because cf the potential for these activities to 

disturb bald eagles, the Nature Conservancy has e:<pressed the 

need for research to determine if human activities are 

detrimental to eagles on the sanctuary. 

To accomplish the biological assessment for consultation 

with the U.S. Fish and Wildlife Service and to meet the 

concerns of The Nature Conservancy, the Pacific Northwest 

Research Station of the U.S. Forest Service initiated this 

study. This report describes the preliminary results cf this 

research for work conducted during the winter of 1986-87 

combined with results from the winter of 1985-86. 
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TASK 1 - Observational Monitoring of Human-Eagle Interactions 

Methods 

An observation point was established on a hillside 

overlooking the Washington Eddy (River Mile 69 to 70) on the 

SRBENA. Observations were made at this location dawn to dusk 

for 80 days from 1 December to 22 February in 1985-86 and for 

84 days from 30 November to 22 February in 1986-87. 

Information was collected using 10X binoculars and a 10-45X 

spotting scope, recorded on audio tapes, and later 

transcribed to data sheets. 

Scans of eagles perching on shoreline trees (within 50 

meters of river), off-river trees (beyond 50 meters of 

river), and at a communal roost (Barnaby) were made every 10 

minutes and scans of eagles feeding and standing on the 

ground were made every 5 minutes. For each scan, the number, 

activity, location, age (adult or subadult), and minutes 

spent feeding or standing were recorded. 

Whenever a human activity occurred, its type, duration, 

time of day, and n.umber of persons involved were recorded. 

For motorboats, distinguishing characteristics of each boat 

were recorded so that first passes could be separated from 

subsequent runs as seen from the observation point. The 

responses of all eagles present to the human activity 

included: age (adult or subadultl, activity (perching, 

feeding, or standing), flushing response (whether eagle flew 

from the activity or not), flight distances of eagles that 
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flushed (distance between eagle and activity when flushing 

occurred), and distance of avoidance flight. Flight 

distances were measured by using distance markers erected' in 

the observation area at 100-meter intervals or by plotting 

the activity and flushed eagle on a grid map. 

Analyses 

Feeding Activity.-- Statistical comparisons of feeding 

activity during each day of the week was by ANOVA using 

Protected Least Square Difference Tests for paired 

comparisons. Student's t-tests compared feeding activity 

between weekdays and weekend. Least squares linear log 

regression determined the relationship between the extent of 

feeding activity and the number of recreational activities, 

because negative exponential curves provided the best fit, 

Flight Distances.-- Differences in flight distances from 

the nine human activity types were tested using ANOVA and 

Protected Least Square Difference Tests for adults, 

subadults, and all ages. Student t-tests were used to 

compare responses of adults to subadults, to compare yearly 

differences, and to compare responses of eagles engaged in 

three activity types. ANOVA and Protected Least Square 

Difference Tests determined significance of distances by day 

of week. Least squares linear regression described 

relationships of distances to sequence of human activity, to 

hour of day, and by day of season, 

Flushing Responses.-- Differences in flushing responses 
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from the nine human activity types were tested using 2 x 2 

chi-square contingency tables CANOVA failed to meet variance 

assumptions). This test also was used to compare responses 

of adults to subadults, activity of eagles, yearly 

differences, and changes occurring by day of week. Least 

squares cubic regression was used to fit response curves of 

perched eagles to sequence of activity occurrence using step­

wise multiple regression procedures; linear regression was 

used for ground eagles. Least squares parabolic regression 

curves showed the relationship between flushing and hour of 

day using step-wise multiple regression procedures. Linear 

regression was used for seasonal changes in flush response. 

Least squares quintic regression curves, determined by step­

wise multiple regression, provided the best fit of eagle 

numbers against sequence of human activity. Linear 

regression plotted subadult percentages with activity 

sequence. 

Ranking.-- Ranking of activities using the flush index 

was done by dividing the overall percent of eagles flushed by 

each activity type by the percent of occurrence of that 

particular activity type. This index describes the 

likelihood of flushing as caused by individual human 

activities. The encounter index was developed similarly and 

describes the likelihood of particular activities occurring 

within 500 meters of eagles relative to what would be 

randomly expected. Percent encountered divided by percent of 

activity occurrence provides the index. 
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Results and Discussion 

Feeding Activity.-- The time of day when feeding 

activity occurred at Washington Eddy is listed in table 1 

and displayed in figures 1 and 2 for December, January, 

February, and Total. 

Generally, most feeding activity occurred in the morning 

hours with a peak between 900 and 1100 hours. During these 

two hours, 38.9 percent of daily feeding occurred; 64.0 

percent happened between 800 and 1200 hours. There was a 

much smaller peak, though often not noticeable, occurring in 

late afternoon between 1500 and 1700 hours. Feeding could 

happen during any time of the day, but there was little 

activity before 800 hours and virtually none after 1700 

hours. These patterns were particularly apparent in December 

and January; feeding in February appeared more sporadic. All 

season, 65 percent of feeding activity occurred before 1200 

hours and 35 percent thereafter. 

Feeding at Washington Eddy occurred at similar levels in 

December (48.7 %) and January (46.5 %), but only 4.8 percent 

of feeding happened in February (Table 1). Feeding was low 

in February because scavenging, flooding, and decomposition 

had reduced the number of salmon biomass to very low levels. 

Feeding activity was brisk throughout December, it peaked 

during the first week of the January, and began declining 

during late January (Table 2, Figure 3). 

Human activity was high in January, intermediate in 
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February, and low in December (see Task 6 for details). 

Ostensibly, this allowed eagles to feed with greater 

consistency throughout the day in December and it reduced 

feeding activity in the afternoons in January; feeding in 

February was low and sporadic (Figure 1), 

Age did not appear to influence the hourly timing of 

feeding, though subadults were particularly active between 

800 and 900 hours <Table 1, Figure 2). 

A greater proportion of subadults fed at Washington Eddy 

in February than in December and January (Table 1, Figures 1, 

2), Subadult feeding activity began increasing midway 

through the study season <Table 2, Figure 3), Although the 

proportion of subadult birds present gradually increased 

during the wintering season, the proportion feeding at 

Washington Eddy was much higher <Figure 4), It is possible 

that subadults rely on foraging opportunities at high 

yielding feeding areas, such as Washington Eddy, to a greater 

extent than adults when food supplies begin dwindling. 

Perhaps subadults are not as resourceful in seeking and 

finding scattered food sources and prefer to remain in areas 

where food was formerly abundant. 

There was considerable variability in the daily amount 

of feeding by eagles at Washington Eddy <Table 3). Although 

statistical treatments failed to show any significant 

differences in feeding activity among the days of the week, 

ostensibly because of a same sample size and high 

variability, a trend was evident. Bearing in mind these 
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constraints, feeding activity was lowast on Sundays and 

Saturdays, intermediate on Tuesdays, Wednesdays, and 

Thursdays, and highest on Mondays and Fridays (Figures 5, 6) 

Weekends (Sat-Sun) were not favored for feeding, pre-weekend 

days (Thu-Fri) had intermediate feeding intensity, and post­

weekend days <Mon-Tue) had high levels of feeding (Figures 

7, 8), but these patterns were significant only for February 

<Table 3), Overall, less feeding occurred per day on 

weekends than on weekdays <Figures 9, 10); these trends were 

significant for January and February, not December. 

There was no evidence of age-related differences in 

feeding by day of week (Table 3, Figures 5, 6, 7, 8, 9, 10). 

Differences in hourly feeding times during each day of 

the week were many, but ascribing statistical and biological 

significance to these variations is difficult (Table 4, 

Figures 11, 12, 13, 14). Feeding depressions, however, were 

apparent during middays on weekends when human activity was 

high, Feeding activity was unusually brisk during early 

morning on Mondays and Tuesdays. Feeding activity was 

atypically common during midday on Thursdays. 

During the winter season, there was a negative 

correlation between the extent of recreational activities and 

the time spent feeding by eagles (Table 5, Figures 15, 16). 

Both adults and subadults fed equally less during periods of 

human activity. There was a 60 percent reduction in feeding 

during days with 21 to 40 activities occurring compared to 

days with Oto 5 activities. When over 40 human activities 
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happened, there was almost a 90 percent reduction and feeding 

only occurred early or late in the day. These data 

explicitly implicate human activity in depressing feeding by 

bald eagles on the SRBENA. 

Least squares log regressions <negative exponentials) 

provided the best fit to the curve describing the 

relationship between feeding activity and recreational 

activity <Table 6, Figures 17, 18). The curves were steep in 

December, intermediate in January, and more level in February 

possibly indicating some habituation of some eagles to humans 

while feeding over the course of the season. The first 

activities of each day have the greatest effect on feeding 

activity. During the peak daily recreationist count of 115, 

for example, the first 15 human activities had the same 

effect as the next 100 activities. Generally, feeding 

activity was nil during days with 80 or more recreational 

ac~ivities. 

Flight Distances.-- Average flight distances of perched 

eagles ranged from 111 meters from canoes to 201 meters from 

bank fishers, and considerable variation was recorded (Table 

7, Figure 19). There were only a few significant differences 

in flight distances between any types of boating activity 

<Tables 8, 9, 10). There were, however, considerable 

differences in flight distances from foot activity compared 

to boating activity (Tables 8, 9, 10). Flight distances from 

bank fishers were higher than from all boat types, especially 

with adults. Flight distances from hikers also were higher 
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than from all boat types and this was the case with both 

adults and subadults. The 1986-87 data was similar to the 

1985-86 information. 

Average flight distances of eagles feeding on the ground 

ranged from 107 meters from kayaks to 314 meters from bank 

fishers and considerable variation was recorded (Table 11), 

Flight distances from bank fishers, hikers, and running 

motorboats were especially long (Figure 19), Generally, 

distances from these 3 activities were significantly longer 

than other types, especially for adults (Tables 12, 13, 14). 

Results from 1985-86 were similar to those in 1986-87. 

Average flight distances of eagles standing on the 

ground ranged from 114 meters from kayaks to 282 meters from 

running motorboats, and considerable variation was recorded 

(Table 15, Figure 19), Flight distances from running 

motorboats and hikers were particularly long and 

significantly different from a number of other activity 

types, especially with adults, but several other differences 

were recorded (Tables 12, 13, 14). Distances from research 

rafts were higher than for recreational rafts. More 

significant differences occurred during the second year 

because sampling of kayaks did not occur during the first 

year, but results were similar between years. 

Generally, eagles were less tolerant of foot traffic 

(hiking and bank fishing) than boating traffic; they flew 

away from these activities at great distances. They also were 

sensitive to running motorboats when either feeding or 
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standing on the ground. Sample sizes were small for kayaks 

and canoes; nonetheless, these types were tolerated at close 

distances. Foot traffic is an unusual occurrence which 

suggests that eagles are more sensitive to activity types 

that they are unfamiliar with. Because boating traffic is 

more common, some eagles may be partially habituating to it. 

The sound created by running motorboats could be elevating 

flight distances, but because only birds on the ground showed 

longer distances, the sudden appearance of a boat entering 

the feeding grounds is a more likely explanation. Also, 

motorboats are more common in early morning; eagles may show 

more sensitivity at these times. This is the apparent 

e:<planation for the disparity in distances between research 

rafts and recreational rafts; the former occur in morning and 

late afternoon and the latter occur mostly in midday. 

A comparison of the flight distances of the two age 

groups to each other showed no significant differences for 

perched eagles though there were a few differences during 

separate years (Table 16). While feeding on the ground, 

subadults had longer distances from boat traffic, but not 

foot traffic (Table 17). For all boat traffic, subadults 

had distances that were 21 percent longer than those for 

adults. Why adults are more tolerant while feeding and 

subadults are more sensitive during feeding is difficult to 

answer. Perhaps subadults have not yet learned to habituate 

to some human activities during this critical behavior. 

There were no significant differences in flight distances of 
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adult and subadult eagles while standing on the ground for 

any type of activity for combined years (Table 18). 

Eagles of any age perched in trees had significantly 

shorter flight distances than eagles feeding or standing on 

the ground for nearly all activity types (Table 19, Figure 

20). There were no significant differences in distances 

between feeding and standing eagles for boat traffic; 

distances of feeding birds were higher than standing 

distances for foot traffic. Flight distances from foot 

traffic was consistently higher than from boat traffic. 

Eagles are more sensitive to human activity when they 

are on the ground ostensibly because they are more vulnerable 

to danger there and have a reduced visual field so that 

determining the potential effects of any danger is more 

difficult. Because salmon on the SW~SRS are too large to 

carry, eagles must eat them on the ground thereby exposing 

themselves to potential danger and creating a situation where 

feeding is difficult when human activity occurs. Foot 

traffic is particularly disruptive to feeding activity. 

Flight distances of perched eagles were shorter during 

1986-87 compared to 1985-86 for all activities, including 

both boat and foot traffic (Table 20, Figure 20). Distances 

for feeding eagles also tended to be shorter, but significant 

only for foot traffic, especially hikers <Table 21). 

Although distances were significantly different for two boat 

types for standing eagles, this pattern did not hold for 

totals (Table 22). 
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Several explanations might account for the shorter 

distances during the second year of study. Higher food 

availability could be influential, but this contrasts with 

previous data on this subject. Perhaps eagles are learning 

to habituate on a yearly basis. Experimental error can not 

be discounted as a 50 percent turnover in the research crew, 

with a possible change in distance estimation abilities, 

could well have caused this disparity. 

Differences in flight distances by day of week were 

apparent (Table 23, Figure 21) and many were significant 

especially for eagles on the ground (Table 24). Generally, 

distances were lower on weekends, tended to be high on early 

weekdays, and mixed during late weekdays. Low distances on 

weekends would be expected as more sensitive birds leave the 

river during heavy activity leaving more tolerant birds with 

shorter flight distances. 

Categorical and cumulative flight distances (Tables 25, 

26, respectively) provide information on differences between 

activity types and a means of defining zones where eagles 

will not flush at designated distances. 

The sequence of daily human activity had a very small 

effect on flight distances of eagles in trees (Table 27, 

Figure 22). The decline in distances was significant only 

when all activities and all ages were combined. In contrast, 

flight distances dropped substantially for eagles on the 

ground with sequence of activity occurrence (Table 28, Figure 

22). This was especially true for boat traffic. It is 
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likely that mere tolerant birds remain en the river as human 

activity increases thereby lowering the apparent flight 

distances cf the population, but some habituation en a daily 

basis might be occurring with some birds. 

Although there were significant differences in flight 

distances by hour cf day cf eagles in trees and en the ground 

fer a few beat types, nc general pattern was evident (Tables 

29, 30, Figure 23). These data indicate that flight 

distances de net change throughout the day unless, as 

previously stated, high human activity causes such a change. 

There were several significant cases cf flight distances 

changing ever the course cf the winter season fer beth eagles 

in trees as well as these en the ground <Tables 31, 32, 

Figure 24). But because these changes were a mixture cf 

increases and decreases among several activity types, it is 

difficult tc generalize en seasonal variation cf flight 

distance. Ne change is apparent when considering totals 

except that distances cf adults in trees increased, 

especially with regard tc feet traffic. Information 

collected during simulated float trips (see Task 4) agree 

with this finding that distances remain the same throughout 

the season, 

Flushing Responses.-- Flushing responses (percent cf 

eagles flushed/100) cf perched eagles ranged from a low cf 

0.058 from kayaks tc a high cf 0.647 from bank fishers (Table 

33, Figure 25). Nearly all differences among human activity 

types fer perched eagles were significant (Tables 34, 35, 

14 



36). Foot traffic caused a large proportion of eagles to fly 

away. Research rafts and dories also caused high flushing 

responses. Motorboats, both drifting and running, and 

recreational rafts had intermediate effects; kayaks and 

canoes had minimal effects. Significant relationships were 

evident with both adults and subadults. 

The many differences in flushing responses of perched 

eagles to various activities is caused by several 

circumstances; the following is an initial interpretation of 

these results. Foot traffic is highly avoided by eagles 

because many birds may not have habituated to this type of 

unusual activity, the long duration of time of such activity 

causes many birds to fly, and/or most activity occurs on 

feeding areas (gravel bars) thus precluding any opportunity 

to eat there. Research rafts are disruptive because they run 

the river early in the morning and in late afternoon. 

Because the first few activities of the day are most 

disruptive to eagle behavior <see later discussion>, research 

rafts cause high flushing responses. This also may be the 

case with dories. Drifting motorboats might be more 

disturbing than running motorboats because their duration of 

stay in the vicinity of eagles is longer (see Task 6>. 

Recreational rafts, canoes, and kayaks tend to run the river 

in midday and in large groups which minimizes flushing by 

eagles. 

Flushing responses of eagles feeding on the ground were 

mostly high, ranging from 0.300 to 0.980 (Table 37, Figure 
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25). There were no significant differences cf flushing 

responses among any cf the human activity types in 1985-86, 

but there were many differences in 1986-87 and totals for 

both years (Tables 38, 39, 40). The majority cf these 

differences was due to low flushing rates cf eagles, 

particularly adults, to kayaks, canoes, and recreational 

rafts. This is ostensibly because these 3 types occur in 

large groups together during midday on weekends. 

Flushing responses cf eagles standing on the ground were 

all very high, ranging from 0.608 to 1.000, somewhat similar 

to the situation with feeding eagles (Table 41, Figure 25). 

All significant differences were due to low flushing rates 

from recreational rafts and canoes apparently for the same 

reasons as for feeding eagles discussed above <Tables 38, 39, 

40). Low flushing by adults contributed most to these 

significant differences. 

Eagles on the ground were highly susceptible to flushing 

whenever humans were present regardless of the mode of 

travel, purpose, timing, or duration of the activity. The 

reasons for this pattern presumably are similar to the 

effects seen with flight distances as previously discussed. 

Again, because eagles must feed on the ground, human activity 

is more disruptive to feeding birds than perching birds, all 

other variables being equal. There was, however, indication 

that a few adults habituate and are able to feed on the 

ground despite persistent human activity. 

Subadults had higher flushing responses than adults 
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while perching in trees during passes of running motorboats 

and research rafts <Table 42), This pattern persisted for 

totals of all boat traffic and all activities combined. 

No significant differences in age-related flushing responses 

existed while eagles were feeding and standing on the ground 

when both years of data were combined (Tables 43, 44), 

One speculative reason why perched adults are less 

likely to fly from human activity is that they have learned 

that persecution in the area is low and some have partially 

habituated to human activities (as long as they are on tree 

perches), Subadults are more likely to flush from human 

activity and leave the river system during the day (see later 

discussion). The high rate of flushing while on the ground 

possibly masks any age-related differences, but there was an 

insignificant trend of low adult flushing from canoes, 

kayaks, and recreational rafts. 

Combined flushing response scores shows many of the 

relationships discussed (Table 45, Figure 26), For all but 

one situation, eagles in trees flew less often than those on 

the ground; no significant differences were apparent 

comparing flushing of feeding and standing birds, 

Flushing from foot traffic was always high, for all 

types of eagle activity <Figure 26), Flushing by eagles 

perched in trees was, for example, nearly 3 times the rate 

for foot traffic compared to boat traffic. 

Eagles perched in trees flushed from activity at similar 

rates in 1986-87 as they did in 1985-86 as a whole (Table 46, 

17 



Figure 26). Differences occurred fer rafts and hikers, but 

net fer totals. In contrast, fewer feeding and standing 

eagles flushed frcm human activity, particularly beats, in 

1986-87 relative tc the previous year <Tables 47, 48 1 Figure 

26). Fer unexplained reasons, mere adult eagles feeding 

tolerated beat traffic in 1986-87 and mere standing eagles cf 

beth ages tolerated these passing beats than in 1985-86. 

Considerable variation in flushing occurred among the 

days cf the week fer birds perched in trees (Tables 49, 50, 

Figure 27). Lew flushing rates were evident en weekends, 

especially fer adults, possibly because cf the departure cf 

mere sensitive birds, particularly subadults, leaving behind 

the tolerant pcrticn cf the wintering pcpulaticn. Of birds 

feeding er standing en the ground, flushing was generally 

significantly lower en weekends, especially Saturdays <Tables 

49, 50, Figure 27). 

Cubic regressions best predicted the relationship 

between sequence cf occurrence cf human activity and flushing 

responses cf perched eagles (Table 51). These relationships 

were all highly significant except fer dories and feet 

traffic. Responsiveness drops rapidly during the first 20 

activities, it then levels cff, and approaches zerc at about 

80 activities <Figure 28). As will be discussed later, this 

is due tc the departure cf the mere sensitive birds, 

particularly subadults, frcm the area resulting in an unusual 

situation where eagles seemingly, but de net always, 

habituate tc high human activity. 
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Flushing responses of eagles feeding or standing on the 

ground also declined with sequence of activity occurrence, 

but in a linear fashion (Table 52, Figure 28), This drop was 

greatest with subadults because they leave the river system 

at a higher rate than adults. Not all activities showed this 

pattern; several boat types and all foot traffic failed to 

show significance, but boat traffic total and grand total 

were highly significant, 

As sequence of activity occurrence increases, the number 

of eagles present on the river decreases rapidly. Quintic 

regression curves best fit this relationship <Table 53, 

Figure 29). The first 10 activities of a day has the same 

effect as the next 50 activities in forcing perched eagles 

off the river. After 10 activities, the number of eagles 

feeding is reduced by about 90 percent even though there is 

only a 35 percent reduction in food ingestion <see Figure 

18), Human activity reduces the number of feeding eagles 

faster than the amount of food eagles acquire meaning that 

many sensitive birds are leaving without eating and suggests 

that the tolerant birds are benefiting by reduced food 

competition with other eagles. 

As stated before, when eagles are forced off the river 

by human activity, the effect to subadults is greatest. A 

comparison of human activity sequence and percent of 

subadults present shows this linear pattern for both perched 

and grounded birds <Table 54, Figure 30). That subadults 

appear more sensitive to humans is contrary to current 
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thought. 

Changes in flushing response occur throughout the day 

and follow a parabolic regression curve for birds both in 

trees and on the ground (Tables 55, 56, Figure 31). The 

pattern was highly evident for perched eagles subjected to 

boat traffic; it was not significant when considering foot 

traffic. The pattern was much less certain for ground birds, 

but parabolic functions were the best fit for boat totals and 

grand totals. The likely cause of this LI-shaped curve of 

flushing response is, again, human activity. When the curve 

is plotted against the occurrence of human activity, a 

striking correlation is evident (Figure 32). The casual 

factor appears to be the departure of highly responsive birds 

from the river, leaving a greater proportion of unresponsive 

eagles. After activity wanes late in the day, the data 

suggests that some sensitive birds begin to return. 

Seasonal changes in flush response, in contrast to 

flight distance, declined significantly for both eagles in 

trees and on the ground (Tables 57, 58, Figure 33). The 

effect was not seen with foot traffic and it was most 

pronounced with perched birds rather than feeding or standing 

birds. The relationship is linear not curvilinear as 

reported by other researchers. These data are similar to 

those obtained during simulated float trips (see Task 4). 

Seasonal habituation is the best explanation for this 

phenomenon; the effect of food availability may have a 

secondary, more subtle role. 
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Rankinq.--Ranking of each activity type by its effects 

on flushing by perched eagles and the likelihood of encounter 

are listed in tables 59 and 60. Drifting motorboats 

encountered and disturbed the greatest number of perched 

eagles in proportion to the number of drifting motorboats 

present. Research rafts were the second most disturbing 

activity; dories also were more disturbing than expected. 

Running motorboats disturbed less perched eagles in 

proportion to the number encountered. Foot traffic had low 

encounter rates, because of the smaller area covered, but 

those eagles encountered likely flushed. Canoes, kayaks, and 

recreational rafts disturbed eagles far less than expected 

based on their numbers of occurrence. 

For feeding eagles, research rafts, drifting motorboats, 

and running motorboats disturbed and encountered the most 

eagles in proportion to their numbers (Tables 61, 62), Foot 

traffic and dories also were disturbing; recreational rafts, 

canoes, and kayaks were less disruptive. 

For standing eagles, drifting motorboats, hikers, 

research rafts, running motorboats, and dories were 

disturbing; canoes, kayaks, recreational rafts, and bank 

fishermen had a lesser effect <Tables 63, 64), 

Time of day, occurrence during the week and season, 

sequence of occurrence, duration of stay, and mode of travel 

seem to have caused these differences. Research rafts are 

especially (purposely) disturbing because they run the river 

in early morning and late afternoon, coinciding with peak 
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feeding activity; they often were the first and last activity 

cf the day, Motorboats and dories also occur early in the 

day when activities are most disruptive to normal behavioral 

patterns; they tee were often the first activities cf the 

day, Motorboats also cover larger distances and, like 

dories, remain in the area er move up and downstream, fer 

long periods. There seems to be little implicative evident 

that noise increases the disturbing effects cf running 

motorboats; rather, the fast movement cf motorboats may 

reduce their impact to eagles. Feet traffic, as previously 

discussed, is highly disturbing to eagles hence the higher 

than expected ranking fer bank fishers and hikers. Foot 

traffic does net, however, cover as much river as beat 

traffic, Canoes, kayaks, and recreational rafts are thought 

to be less disturbing to eagles because they occur mostly in 

midday and are grouped together beth en a daily basis as well 

as being grouped en weekends and in the latter half cf the 

season. Overall, consumptive activity encounters and 

disturbs mere eagles than naturalistic activity relative to 

their occurrence en the river. 

When the ranking system is scaled to account fer the 

number cf passengers in each activity type, recreational 

rafts become even less disturbing to eagles because these 

rafts have many mere passengers. Thus, in terms cf 

individual recreational experiences, persons in recreational 

rafts were the least intrusive to eagles. 
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Table 1. Feeding activity (min/day) by bald eagles at 
Washington Eddy on the SRBENA partitioned by hour and month 
for 1985-86 and 1986-87 combined. 

Hour Adult Subadult All Ages 
of 

Day Mean " Mean " Mean " 
DECEMBER Cn = 56 days, 27,337 min) 

7 - 8 4,0 0.8 2,9 0.6 6.9 1. 4 
8 - 9 36. l 7.4 25, 1 5, 1 61.3 12,6 
9 - 10 65.7 13,5 31.5 6.4 97.2 19.9 

10 - 11 47,6 9.8 19,4 4.0 67.0 13.7 
11 - 12 37,8 7.8 18,0 3.7 55.8 11. 4 
12 - 13 25.4 5.2 9.5 1. 9 35.0 7.2 
13 - 14 21.9 4.5 11. 4 2.3 33.3 6.8 
14 - 15 22.4 4.5 15,4 3.2 37.8 7.8 
15 - 16 35.2 7.2 20.3 4.2 55.6 11. 4 
16 - 17 27, 1 5.6 10.9 2.2 38. 1 7,8 
17 - 18 0,2 0.0 0 o.o 0.2 0,0 

Totals 323.6 66.4 164.6 33.6 488.2 100.0 

JANUARY <n = 60 days, 26,135 min) 

7 - 8 1. 5 0.3 0,6 o. 1 2.0 0.5 
8 - 9 30.0 6.9 25,2 5.8 55.2 12.7 
9 - 10 73.5 16.9 39.3 9.0 112, 8 25.9 

10 - 11 56.0 12.9 31.6 7.3 87.6 20.1 
11 - 12 35.6 8.2 24.4 5.6 60.0 13.8 
12 - 13 23.9 5.5 13.9 3.2 37.8 8,7 
13 - 14 14.7 3.4 12.4 2.8 27.0 6.2 
14 - 15 8.2 1. 9 5. 1 1. 2 13.2 3.0 
15 - 16 15.0 3.4 7, 1 1. 6 22.1 5. 1 
16 - 17 11. 9 2.7 5.5 1. 3 17.3 4.0 
17 - 18 0.4 o. 1 o. 1 0. () (). 5 o. 1 

Totals 270.5 62.2 165.1 37.9 435.6 100. 1 
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Table 1. Continued, 

Hour Adult Subadult All Ages 
of 

Day Mean " Mean " Mean " 
FEBRUARY (n = 44 days, 2703 min) 

7 - 8 o. 5 0.8 0.3 0.6 0,8 1. 4 
8 - 9 3.9 6.3 5. 3 8.7 9.2 15. 0 
9 - 10 3.9 6.3 4.6 7.4 8.4 13.7 

10 - 11 3. 5 5. 6 2.8 4.6 6.3 10. 2 
11 - 12 2. 5 4. 1 3.3 5. 4 5.9 9.5 
12 - 13 1. 7 2.8 2.0 3.3 3.7 6. 1 
13 - 14 2.9 4.7 4.2 6.9 7.1 11. 6 
14 - 15 2.4 3.8 3.2 5. 1 5.5 9. I) 

15 - 16 2.0 3.3 2.5 4,0 4.5 7.3 
16 - 17 3.9 6.3 4.4 7.2 8.3 13.5 
17 - 18 0.7 1. 1 1. 0 1.6 1. 6 2.7 

Totals 27.8 45.1 33.6 54.8 61.4 100.0 

ALL MONTHS (n = 160 days, 56, 175 min) 

7 - 8 2.1 0.6 1. 3 0, 4 3.4 1. 0 
8 - 9 25.0 7.1 19.7 5.6 44.7 12.7 
9 - 10 51. 6 14.7 27.0 7.7 78.6 22.4 

10 - 11 38.6 11. 0 19.4 5.5 58.0 16.5 
11 - 12 27.3 7,8 16.4 4.7 43.7 12.4 
12 - 13 18.3 5.2 9. 1 2.6 27.4 7.8 
13 - 14 14.0 4.0 9.8 2.8 23,8 6.8 
14 - 15 11. 6 3,3 8.2 2.3 19,7 5.6 
15 - 16 18.5 5,3 10.5 3.0 29,0 8.2 
16 - 17 15.0 4.3 7.1 2.0 22. 1 6.3 
17 - 18 0.4 o. 1 0,3 o. 1 0.7 0.2 

Totals 222.4 63.3 128.7 36.7 351.1 99.9 

24 



.. _, 

(.£, 

0 
LIJ 
LIJ 
u. 

:r, 
"' ;'.:I 
C 
·~ 

(1'"1 z:: 
a 
LIJ 
LIJ 
u. 

. .- .. 
:n ,,, 

;'.:I 
2: 
E 

DECEMBER 

1 e:1e:1 ·······-·····················-····- .............................................................................................. . 

5e:1 

25 

.•,C' ~--' 

- i'tdult 

o·i:....---~ 
7 

- i'tdult 

15 

10 

"' ·-' 

- i'tdult 

1,3 11 
HOUR 

12 13 
OF Di'!\' 
[g :c;ubadult 

.Ji'ttiUHR'.'l 

10 11 
HOUR 

12 13 14 
OF DH'r' 

(·:·:·:·:·l Sut:,adult 

FEBRUARY 

12 13 
OF Di'!'/ 

(·:·:-:-:-) Subadult 

17 

15 16 17 

Figure 1. Hourly feeding activity at Washington Eddy during 
December (upper), January (middle), and February <lower) for 
1985-86 and 1986-87 combined. 
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Table 2, Daily feeding activity (min/day) by adult Cadul and 
subadult <sub) bald eagles at Washington Eddy on the SRBENA by week 
of season from 1 December to 22 February in 1985-86 and 30 November 
to 22 February in 1986-87. 

1985-86 1986-87 Both Years 

Week Days Adu Sub All Days Adu Sub All Days Adu Sub All 

1 7 132 104 236 7 286 168 454 14 218 136 354 
2 6 277 128 405 7 236 147 383 13 255 138 393 
3 6 305 140 445 7 625 323 948 13 477 239 716 
4 6 66 33 99 6 331 233 564 12 198 133 331 
5 6 737 260 997 7 549 146 695 13 635 199 834 
6 7 428 325 753 7 244 123 367 14 336 224 560 
7 7 347 227 574 7 401 201 602 14 374 214 588 
8 7 157 112 269 7 115 132 247 14 136 122 258 
9 7 26 22 48 7 93 94 187 14 59 58 117 

10 7 13 15 28 7 58 50 108 14 36 32 68 
11 7 13 17 30 7 34 53 87 14 23 35 58 
12 7 13 16 29 8 45 47 92 15 27 33 60 
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Table 3. Daily feeding activity (min/day) by bald eagles at 
Washington Eddy on the SRBENA by month during 1985-86 and 1986-8? 
combined.* 

Adult Subadult All Ages 

Day of Week n Mean SD n Mean SD n Mean SD 

DECEMBER 

Sunday 3 311a 359 7 216a 302 7 527a 654 
Monday 10 342a 261 10 129a 103 10 470a 360 
Tuesday 10 359a 475 10 114a 108 10 473a 575 
Wednesday 8 313a 285 8 145a 125 8 458a 396 
Thursday 7 223a 155 7 114a 82 j' 337a 227 
Friday 8 407a 305 8 252a 181 8 659a 474 
Saturday 8 302a 216 8 198a 145 8 500a 351 

Thu/Fri 15 321a 257 15 188a 156 15 509a 402 
Sat/Sun 15 306a 280 15 206a 223 15 512a 495 
Mon/Tue 20 350a 373 20 121a 103 20 472a 467 

Weekend 15 306a 280 15 206a 223 15 512a 495 
Weekday 43 333a 314 43 149a 128 43 482a 424 

Totals 58 326 304 58 164 158 58 490 439 

JANUARY 

Sunday 8 162a 266 8 68a 86 8 231a 346 
Monday 8 485a 459 8 279a 327 8 764a ?75 
Tuesday 8 319a 438 8 240a 257 8 559a 660 
Wednesday 8 231a 270 8 201a 150 8 431a 414 
Thursday 10 260a 331 10 142a 195 10 402a 521 
Friday 10 316a 310 10 173a 127 10 489a 394 
Saturday 9 154a 325 9 67a 97 9 221a 412 

Thu/Fri 20 288a 313 20 158a 161 20 445a 452 
Sat/Sun 17 158a 289 1 j' 68a 89 17 225a 370 
Mon/Tue 16 402a 442 16 259b 285 16 661a 703 

Weekend 17 158a 289 1 j' 68a 89 17 225a 370 
Weekday 44 319a 357 44 202b 213 44 521b 550 

Totals 61 274 345 61 165 196 61 439 521 
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Table 3. Continued. 

Adult Subadult All Ages 

Day of Week n Mean SD n Mean SD n Mean SD 

FEBRUARY 

Sunday 7 9a 14 7 17a 24 7 25a 38 
Monday 6 59b 40 6 42a 23 6 101a 58 
Tuesday 6 38ab 39 6 33a 20 6 70a 51 
Wednesday 6 21a 29 6 28a 45 6 49a 74 
Thursday 6 20a 25 6 31a 39 6 51a 61 
Friday 6 46b 40 6 78a 72 6 124a 108 
Saturday 7 10a 17 7 13a 21 7 23a 38 

Thu/Fri 12 33ab 34 12 55a 60 12 87a 92 
Sat/Sun 14 9a 15 14 15b 22 14 24b 36 
Mon/Tue 12 48b 39 12 37ab 21 12 85a 54 

Weekend 14 9a 15 14 15a 22 14 24a 36 
Weekday 30 36b 36 30 42b 45 30 79b 74 

Totals 44 28 33 44 34 41 44 61 69 

ALL MONTHS 

Sunday 22 161a 275 22 99a 189 22 260a 453 
Monday 24 319a 344 24 157a 214 24 476a 548 
Tuesday 24 265a 407 24 136a 177 24 401a 550 
Wednesday 22 203a 257 22 133a 135 22 337a 379 
Thursday 23 186a 249 23 105a 141 23 291a 385 
Friday 24 278a 295 24 176a 148 24 454a 418 
Saturday 24 161a 255 24 95a 126 24 256a 367 

Thu/Fri 47 233a 274 47 141a 148 47 374a 406 
Sat/Sun 46 161a 262 46 97a 157 46 258a 405 
Mon/Tue 48 292a 374 48 146a 195 48 438a 544 

Weekend 46 161a 262 46 97a. 157 46 258a 405 
Weekday 117 252a 316 117 142a 165 117 393a 462 

Totals 163 226 303 163 129 164 163 355 449 

* Statistical comparisons among the 3 types of groupings by month 
are denoted by letters; different letters indicate significance at 
the 0.05 level. 
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Washington Eddy in December (upper I, January <middle), and 
February Clower) during 1985-86 and 1986-87 combined. 
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Figure 7. Feeding activity at Washington Eddy for paired 
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Figure 9. Feeding activity at Washington Eddy on weekends 
and weekdays for December (upper), January Cmiddlel, and 
February Clower) during 1985-86 and 1986-87 combined. 
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Figure 10. Feeding activity at Washington Eddy on weekends 
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Table 4. Feeding activity (min/day> by bald eagles at 
Washington Eddy on the SRBENA partitioned by hour and day of 
week for 1985-86 and 1986-87 combined. * 

Hour Adult Subadult All Ages 
of 

Day Mean " Mean " Mean " 
SUNDAY <n = 22 days, 5711 min) 

7 - 8 2.6 1. 0 0.2 0.1 2.8 1. 1 
8 - 9 23.2 8.9 19. 1 7.4 42.3 16.3 
9 - 10 36.S 14.0 24.4 9.4 60.9 23.4 

10 - 11 '.43. 9 9.2 11. 8 4.6 35.7 13.7 
11 - 12 11. 0 4.2 10.7 4. 1 21.6 8.3 
12 - 13 12.8 4.9 4.2 1.6 17.0 6.5 
13 - 14 5.0 1. 9 3.5 1. 4 8.5 3.3 
14 - 15 8.2 3.2 s.o 1.9 13. 1 5. 1 
15 - 16 20.7 0.0 14.0 5.4 34.6 13.3 
16 - 17 17.2 6.6 5.6 2.2 22.8 8.8 
17 - 18 0 o.o 0.3 0.1 0.3 0.1 

Totals 160.9 61.9 98.7 38.0 259.6 99.9 

MONDAY (n = 22 days, 10,275 min) 

7 - 8 3.0 0.6 1. S 0.3 4.5 1. 0 
8 - 9 23.5 5.0 22.9 4.9 46.4 9.9 
9 - 10 61. 9 13.2 32.5 7.0 94.4 20.2 

10 - 11 63.8 13.7 28.1 6.0 91.9 19.7 
11 - 12 48.7 10.4 24.2 5.2 72.9 15.6 
12 - 13 25.6 5.5 6.4 1. 4 32.0 6.9 
13 - 14 19.9 4.3 13.8 3.0 33.7 7.2 
14 - 15 20.2 4.3 7.2 1. 5 27.4 5.9 
15 - 16 22.8 4.9 13.6 2.9 36.4 7.8 
16 - 17 18.5 4.0 7.9 1. 7 26.4 5.7 
17 - 18 0.5 o. 1 0.6 o. 1 1. 1 0.2 

Totals 308.4 66.0 158.7 34.0 467.0 100.1 
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Table 4, Continued, 

Hour Adult Subadult Total 
of 

Day Mean " Mean " Mean " 
TUESDAY <n = 24 days, 9625 min) 

7 - 8 1. 2 0.3 1. 7 0.4 2.8 0.7 
8 - 9 28.8 7.2 21.3 5.3 50. 1 12,5 
9 - 10 69.1 17.2 39.4 9.8 108.5 27.1 

10 - 11 45.2 11. 3 22.2 5.5 67.4 16.8 
11 - 12 35.2 8.8 14.6 3.6 49.8 12.4 
12 - 13 21.2 5.3 10.3 2.6 31.5 7.9 
13 - 14 17.0 4.2 8.0 2.0 25.0 6.2 
14 - 15 7. 1 1.8 3.8 0.9 10.8 2.7 
15 - 16 20.7 ~-2 9.0 2.3 29.7 7.4 
16 - 17 19.4 4.8 5.5 1.4 24.9 6.2 
17 - 18 0.4 o. 1 0 o.o 0.4 o. 1 

Totals 265.3 66.2 135.8 33.8 401. 0 100.0 

WEDNESDAY <n = 22 days, 7402 min) 

7 - 8 3. 1 0.9 2.3 0.7 5.5 1. 6 
8 - 9 29.4 8.7 30.7 9. 1 60.0 17.8 
9 - 10 54.5 16.2 26.4 7.8 80.9 24.0 

10 - 11 33.5 10.0 18.8 5,6 52.4 15.6 
11 - 12 27.0 8.0 16.7 5.0 43.6 13.0 
12 - 13 20.8 6.2 7.1 2. 1 27.9 8.3 
13 - 14 12.0 3.6 4.4 1. 3 16.4 4.9 
14 - 15 10.5 3. 1 11. 3 3.4 21. 9 6.5 
15 - 16 5.4 1. 6 7.8 2.3 13.2 3.9 
16 - 17 6.9 2. 1 7.8 2.3 14.7 4.4 
17 - 18 0 o.o 0 o.o 0 o.o 

Totals 203. 1 60.4 133,3 39.6 336.5 100.0 
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Table 4. Continued. 

Hc;,ur Adult Subadult Total 
of 

Day Mean " Mean " Mean " 
THURSDAY (n = 23 days, 6688 min) 

7 - 8 o. 5 0.2 0.4 o. 1 1. 0 0.3 
8 - 9 10.4 3.6 4.8 1. 7 15. 3 5. 2 
9 - 10 27.3 9.4 14.6 5. 0 41.8 14.4 

10 - 11 28.8 9.9 13.2 4. 5 42.0 14. 5 
11 - 12 42.4 14.6 26.3 9. 1 68.7 23.6 
12 - 13 22.5 7.7 14.2 4.9 36.7 12.6 
13 - 14 20.2 6.9 15. 1 5. 2 35.3 12. 1 
14 - 15 11. 1 3.8 5. 3 1. 8 16.4 5. 7 
15 - 16 12.9 4.4 4.6 1. 6 1 7. 5 6.0 
16 - 17 9.2 3.2 5. 4 1. 9 14.6 5. 0 
17 - 18 0.0 0.3 0.7 0.2 1. 5 o. 5 

Totals 186.0 64.0 104.7 36.0 290.8 99.9 

FRIDAY <n "'24 days, 10,897 min) 

7 - 8 3.0 0.7 2.6 0.6 5.6 1. 2 
8 - 9 35.1 7.7 28.0 6.2 63.1 13.9 
9 - 10 74.7 16.5 32.9 7.2 107.6 23.7 

10 - 11 51. 7 11. 4 25.8 5.7 77.5 17. 1 
11 - 12 16.5 3.6 13.0 2.9 29.5 6.5 
12 - 13 18.7 4. 1 15.3 3.4 34.0 7.5 
13 - 14 12.8 2.8 14.0 3. 1 26.8 5.9 
14 - 15 16.2 3.6 16.1 3.6 32.3 7. 1 
15 - 16 29.4 6.5 14.6 3.2 44.0 9.7 
16 - 17 19.3 4.3 13. 1 2.9 32.4 7. 1 
17 - 18 1.0 0.2 0.2 o.o 1. 2 0.3 

Totals 278.4 61.4 175.6 38.8 454.0 100.0 
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Table 4, Continued. 

Hour Adult Subadult Total 
cf 

Day Mean " Mean " Mean " 
SATURDAY <n = 23 days, 5577 min> 

7 - 8 1. 3 0,5 0.5 0.2 1.8 0.7 
8 - 9 23.8 9.8 11. 4 4.7 35.2 14.5 
9 - 10 35.6 14.7 18.2 7,5 53.8 22,2 

10 - 11 22.0 9.4 15,6 6.4 38.4 15.8 
11 - 12 10.7 4.4 9.3 3.9 20.0 8.3 
12 - 13 6.7 2.8 5.5 2.3 12.2 5.0 
13 - 14 10.7 4.4 9.2 3.8 19.9 8.2 
14 - 15 7.8 3.2 8.3 3.4 16. 1 6.6 
15 - 16 16.8 6.9 9.7 4.0 26.5 10.9 
16 - 17 14. 1 5.8 4, 1 1. 7 18.3 7.5 
17 - 18 o.o o.o 0.3 o. 1 0.3 o. 1 

Totals 150.3 61.9 92.2 38.0 242.5 99.8 

* Excludes 2 Mondays and 1 Saturday where only partial 
rec:ords are available, due to fog. 
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Figure 11, Hourly occurrence of feeding activity at 
Washington Eddy for Sunday (upper) and Monday Clower) 
during 1985-86 and 1986-87 combined. 
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Figure 12. Houri¥ occurrence of feeding activity at 
Washington Eddy for Tuesday (upper) and Wednesday (lower) 
during 1985-86 and 1986-87 combined. 
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Figure 13. Hourly occurrence of feeding activity at 
Washington Eddy for Thursday (upper) and Friday llawe~) 
during 1985-86 and 1986-87 combined. 
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Table 5. Feeding activity (min/day) by bald eagles at 
Washington Eddy on the SRBENA partitioned by hour and the 
number of recreational activities occurring per day for 1985-
86 and 1986-87 combined. 

Hour 
of 

Day 

Adult 

Mean " 

Subadult All Ages 

Mean " Mean " 

RECREATIONAL ACTIVITIES= 0 - 5 (n = 62 days, 30,780 min) 

7 - 8 
8 - 9 
9 - 10 

10 - 11 
11 - 12 
12 - 13 
13 - 14 
14 - 15 
1:S - 16 
16 - 17 
17 - 18 

Totals 

3.2 
29.2 
6:S.6 
66.6 
40.7 
23.8 
22.0 
17.7 
23.6 
17.4 
0.4 

310.2 

0.6 
:s. 9 

13.2 
13.4 
8.2 
4.8 
4.4 
3.6 
4.8 
3. :5 
o. 1 

62.5 

2.3 
27.9 
41. 3 
32.7 
23.2 
10.4 
14.6 
11. 2 
13.7 
9.0 
o. 1 

186.2 

o. :5 
5. 6 
8.3 
6.6 
4.7 
2.1 
2.9 
2.2 
2.8 
1. 8 
o.o 

37.:5 

5. 4 
:57.0 

106.9 
99.3 
63.9 
34.3 
36.6 
28.9 
37.3 
26.4 
0.5 

496.:S 

1. 1 
11. 5 
21. 5 
20.0 
12.9 
6.9 
7.4 
5. 8 
7. :5 
:s. 3 
o. 1 

100.0 

RECREATIONAL ACTIVITIES= 6 - 10 (n = 39 days, 13,537 min) 

7 - 8 
8 - 9 
9 - 10 

10 - 11 
11 - 12 
12 - 13 
13 - i4 
14 - 15 
15 - 16 
16 - 17 
17 - 18 

Totals 

2.3 
24.2 
53.3 
27.:5 
30.0 
21. 0 
12.0 
11. l 
20.2 
19.2 
0.6 

221. 5 

0.7 
7.0 

15. 4 
7.9 
8.6 
6. 1 
3.5 
3.2 
:s. 8 
:5. :s 
0.2 

63.8 

1. 4 
16.4 
23.3 
15. 6 
20.:s 
13.8 
9.6 
7.9 
9.6 
6.9 
o. 5 

125.6 
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0.4 
4.7 
6.7 
4. :5 
:s. 9 
4.0 
2.8 
2.3 
2.8 
2.0 
o. 1 

36.2 

3.7 
40.7 
76.7 
43.2 
:so. 5 
34.8 
21.6 
18.9 
29.8 
26. 1 

1. 1 

347.1 

1. 1 
11. 7 
22. 1 
12.4 
14.6 
10.0 
6.2 
:s. :5 
8.6 
7. 5 
0.3 

100.0 
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Table 5. Continued. 

Hour Adult Subadult Total 
of 

Day Mean " Mean " Mean " 
RECREATIONAL ACTIVITIES - 11 - 20 (n = 21 days, 6800 min) 

7 - 8 0 o.o 0 o.o 0 o.o 
8 - 9 30.7 9.5 23.0 7, 1 53.8 16.6 
9 - 10 57,0 17,6 27.9 8.6 84,8 26.2 

10 - 11 25.0 7,7 10.6 3.3 35.6 11. 0 
11 - 12 25.0 7,7 14.1 4.4 39. 1 12. 1 
12 - 13 18.9 5,8 8.5 2.6 27,3 8,4 
13 - 14 9.6 3,0 6.3 1. 9 15,9 4,9 
14 - 15 7,9 2,4 6.4 2.0 14.2 4,4 
15 - 16 17.3 5.4 12.9 4.0 30,2 9.3 
16 - 17 15,0 4.6 7.6 2.4 22,6 7.0 
17 - 18 0.2 o. 1 0 o.o 0.2 o. 1 

Totals 206,6 63.8 117.2 36.3 323.8 100, I) 

RECREATIONAL ACTIVITIES = 21 - 40 (n = 20 days, 4026 minl 

7 - 8 2.0 l, I) 0.8 0.4 2.8 1, 4 
8 - 9 23.7 11. 7 12.1 6. 0 35.8 17,8 
9 - 10 30.5 15, 1 7, 1 3.5 37.6 18,7 

10 - 11 18,4 9. 1 11. 6 5.8 30.0 14.9 
11 - 12 7.2 3.6 3.2 1. 6 10,4 5.2 
12 - 13 11. 2 5.5 4.7 2.3 15.8 7.8 
13 - 14 9.9 4.9 7.7 3.8 17.6 8.7 
14 - 15 7, 1 3.5 8.3 4. 1 15.4 7.6 
15 - 16 14.5 7.2 4.5 2.2 18.9 9,4 
16 - 17 11. 2 5.5 5.2 2.6 16.4 8, 1 
17 - 18 o. 3 o. 1 0.6 0.3 0.9 0. 4 

Totals 135.7 67,2 65.6 32.6 201. 3 100.0 
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Table 5. Continued. 

Hour Adult Subadult Total 
of 

Day Mean " Mean " Mean " 
RECREATIONAL ACTIVITIES = 41 - 115 (n = 18 days, 1032 min) 

7 - 8 0,5 0.9 0 o.o 0.5 0,9 
8 - 9 6,9 12.0 3.3 5.8 10.2 17,8 
9 - 10 17, 1 29.8 6.9 12. 1 24.1 42.0 

10 - 11 4,5 7.8 1.0 1. 7 5.5 9.6 
11 - 12 0,3 0.6 1. 2 2,0 1. 5 2.6 
12 - 13 0.9 1.6 0 o.o 0.9 1. 6 
13 - 14 0,3 0.5 0 o.o 0.3 0.5 
14 - 15 0,6 1. l 0.4 0,8 1. l 1. 8 
15 - 16 3, 1 5.3 5. 1 8,8 8.1 14. l 
16 - 17 2,0 3.5 2.4 4,2 4.4 7.7 
17 - 18 o. 1 0.1 0.7 1.3 0.8 1. 4 

Totals 36,3 63,2 21. l 36.7 57.3 100.0 
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Figure 15. Hourly occurrence cf feeding activity at 
Washington Eddy when the daily number of recreational 
activities was Oto 5 (upper), 6 to 10 (middle), and 
11 to 20 Clower) during 1985-86 and 1986-87 combined. 
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Table 6. L.east squares log regression of feeding activity 
(log-minutes/day) at the Washington Eddy on th~ SRBENA as a 
function of the daily number of recreational activities during 
1985-86 and 1986-87 combined. 

Month/Age n Regression Equation r F p 

DECEMBER 

Adult 58 L.OG(Y) = 2.415 - 0.0227X -0.280 4.77 0.012 
Subadult 58 L.OGCY) = 2.092 - 0.0217X -0.269 4.35 0. 018 
All Ages 58 L.OG(Y) = 2.609 - 0.0247X -0.295 5.34 0.008 

JANUARY 

Adult 61 L.OG(Y) = 2,209 - 0.0152X -0.457 15.60 0.000 
Subadult 61 L.OG(Y) = 2.043 - O.Ol59X -0.494 19.04 0.000 
All Ages 61 L.OG<Y) = 2.450 - 0.0164X -0.476 17.27 0.000 

FEBRUARY 

Adult 44 L.OG(Y) .. 1.255 - 0.0117X -0.379 7.05 0.002 
Subadult 44 L.OG(Y) = 1,266 - 0,0103X -0.316 4,67 0.015 
All Ages 44 L.OG<Y> = 1. 589 - 0,0139X -0.396 7.82 0.001 

TOTAL.S 

Adult 163 L.OG<Y> = 2.064 - 0,0176X -0.430 36.43 0.000 
Subadult 163 L.OG(Y) = 1. 871 - 0,0162X -0.426 35.65 0.000 
All Ages 163 L.OGCY) = 2.303 - 0.0186X -0.445 39.72 0.000 
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Table 7. Flight distances <meters) c,f eagles ofrcm nine types cof 
human activities while perched in trees at Washington Eddy en the 
SRBENA. 

Adult Subadult All Ages 
Activity 
!I. Year n Mean SD n Mean SD n Mean SD 

Mctcrbcat (Running> 
1985-86 122 139.1 82.71 78 131.7 65. 16 200 136.2 76.26 
1986-87 138 138.0 89.04 69 134.1 73.01 207 136.7 83.85 
Beth Years 260 138.3 85.86 147 132.8 68.72 407 136.3 80.05 

Meter beat <Driofting> 
1985-86 64 121. 6 81.60 55 112.7 76. 17 119 117.5 78.93 
1986-87 159 114.9 75.99 48 133.7 62.66 207 119.3 73.41 
Beth Years 223 116.8 77.51 103 122.5 70.65 326 118. 6 75.35 

Raft <Recreation) 
1985-86 94 142.5 127.4 50 134.2 127.4 144 139.6 127.0 
1986-87 99 112.4 70.97 58 103. 1 54.43 157 109.0 65.32 
Beth Years 193 127.1 103.2 108 117.5 96.21 301 123.6 100.7 

Raft <Research> 
1985-86 56 135.0 88.30 43 144.9 96.82 99 139.3 91. 74 
1986-87 34 94.4 38.63 24 100.4 64.44 58 96.9 50.48 
Beth Years 90 119.7 75.91 67 129.0 88.73 157 123.6 81. 49 

Dery cf Drift 
1985-86 84 115.8 89.24 54 134.8 77.77 138 123.3 85. 15 
1986-87 139 126.7 89.98 78 125.6 96.61 217 126.3 92.21 
Beth Years 223 122.4 89.48 132 129.4 89. 18 355 125.0 89.31 

Cance 
1985-86 6 148.3 64.63 5 62.0 43.82 11 109.1 69.92 
1986-87 17 114. 1 77.46 2 140.0 0.00 19 116.8 73.49 
Beth Years 23 123.0 74.49 7 84.3 52.24 30 114.0 71. 08 

Kayak 
1985-86 5 142.0 147.9 1 40.0 6 125.0 138.7 
1986-87 14 113. 1 58.08 3 90.0 17.32 17 108.7 53.15 
Beth Years 19 117,9 86.45 4 77.5 28.72 23 110.9 80.45 

Bank Fisher 
1985-86 20 220.5 75.43 6 210.0 69.86 26 218.1 72.94 
1986-87 21 177.6 93.59 7 207.1 111. 5 28 185.0 97.05 
Beth Years 41 198.5 86.91 13 208.5 90.82 54 200.9 87. 10 

Hiker 
1985-86 34 202.7 112.8 16 208.1 124.0 50 204.4 115.2 
1986-87 57 187.9 78.58 34 142.1 63.43 91 170.8 76.25 
Beth Years 91 193.4 92.50 50 163.3 91. 57 141 182.7 92.98 

54 



Table 7. Continued. 

Adult Subadult All Ages 
Activity 
8c Year n Mean SD n Mean SD n Maan SD 

All Beat Traffic 
198:5-86 431 132.3 96.47 286 129.:S 88.20 717 131. 2 93.21 
1986-87 600 121. 1 80.36 282 122.0 7:5.08 882 121. 4 78.67 
Beth Yaars 1031 12:5.8 87.:59 :568 12:s.8 81. 96 1:599 12:5.8 8:5.61 

All Feet Traffic 
198:5-86 :54 209.3 100.2 22 208.6 110.2 76 209. 1 102.4 
1986-87 78 18:5. 1 82.38 41 1:53.2 76.14 119 174.1 81.40 
Beth Years 132 19:5.0 90.:50 63 172.5 92.:54 19:5 187.7 91.:53 

All Activities 
198:5-86 48:5 140.9 99.77 308 13:5.2 92.03 793 138.7 96.82 
1986-87 678 128.4 83.09 323 126.0 7:5. 81 1001 127.6 80.78 
Beth Yaars 1163 133.6 90.:59 631 130.:S 84. 18 1794 132.5 88.38 
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Table 8. Statistical probabilities co1paring flight distances of bald eagles to nine types of huaan activities while 
perched in tr111 at Washington Eddy on the SRBEIIA in 1985-86, 

lkltartio.t lkltarboat Raft Raft Dory or Canoe Kayak Bank Hiker 
!Run) !Drift) !Rte) !Res) Drift Fisher 

"atorboat !Run I 
Adult 
Subadult 
All Ages 

"otorboat !Drift) 
Adult N 
Subadult N 
All Ages N 

Raft !Recreatel 
Adult N N 
Sulladult N N 
All Ag11 N N 

Raft !Rnearchl 
Adult N N N 
Sulladul t N N N 
All Ages N N N 

Dary or Ori ft 
Adult N N N N 
Sulladult N N N N 
All Ages N N N N 

Canoe 
Adult N N N N N 
Subadult N N N N N 
Al I Ages N N N N N 

Kayak 
Adult N N N N N N 
Subadult N N N N N N 
All Ag11 N N N N N N 

Bani Fisher 
Adult 0.001 0.001 0,010 o. 001 0.001 N N 
Subadult 0.050 0.050 N N N 0.010 N 
All Ages 0.001 0.001 0.001 0.001 0.001 0.010 0.050 

Hiker 
Adult 0.001 0.001 0.010 0.010 0.001 N N N 
Subadul t o. 010 o. 001 o. 010 0,050 o. 010 0.010 N N 
All Ages 0.001 0.001 0.001 0.001 0.001 0.010 N N 
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Table 9. Statistical probabilities co1paring !light distances of bald eagles to nine types of hu1an activities •hile 
perched in trees at Nashington Eddy on the SRBENA in 19Bo-B7. 

not orb oat no tor boat Raft Raft Dory or Canoe Kayak Bank Hiker 
IRunl IDri ft) !Reel !Res) Drift Fisher 

notorboat IRunl 
Adult 
Subadult 
All Ages 

notorboat (Drift! 
Adult o.oso 
Subadult N 
All Ages o.oso 

Raft !Recreate) 
Adu! t o.oso N 
Subadul t 0.050 0.050 
All Ages 0.001 N 

Raft !Research! 
Adult 0.010 M M 
Subadult N N N 
All Ages 0.001 H M 

Dory or Drift 
Adu! t N N N 0.050 
Subadult N N N N 
All Ages N N o.oso o.oso 

Canoe 
Adu! t N N N M M 
Subadult N N N N N 
All Ages H H N M N 

Kayak 
Adult N N N N M N 
Subadult N N N M N N 
All Ages M N N N N N 

Bank Fisher 
Adult o.oso 0.001 0.001 0.001 0.010 0.050 0.050 
Subadult 0.050 0.050 0.001 0.001 0.010 N 0.050 
All Ages 0.010 0.001 0.001 0.001 o. 001 o. 010 0.010 

Hiker 
Adu! t 0.001 0.001 0.001 0.001 o. 001 0.001 0.010 N 
Subadult N N 0.050 0.050 N N N 0.050 
All Ages 0.001 0.001 0.001 0.001 0.001 0.010 0.010 N 
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Table 10. Statistical probabilities co1paring flight distances of bald eagles to nine types of hu1an activities •hile 
perched in trees at Washington Eddy on the SRBENA in 1985-86 and 1986-87 co1bined. 

"otorboat "otorboat Raft Raft Dory or Canoe Kayak Bank Hiker 
!Run! !Drift! (Reel (Res! Drift Fisher 

"otorboat (Run! 
Adult 
Subadult 
Al 1 Ages 

"otorboat !Drift! 
Adult 0.010 
Subadul t N 
All Ages 0.010 

Raft !Recreate! 
Adult N N 
Subadul t N N 
All Ages N N 

Raft !Research I 
Adult N N N 
Subadult N N N 
All Ages N N N 

Dory or Drift 
Adult 0.050 N N N 
Subadult N N N N 
All Ages N N N N 

Canoe 
Adult N N N N N 
Subadult N N N N N 
All Ages N N N N N 

Kayak 
Adult N N N N N N 
Subadul t N N N N N N 
All Ages N N N N N N 

Bank Fisher 
Adult 0.001 0.001 0.001 0.001 0.001 o. 010 0.001 
Subadul t 0.010 0.001 0.001 0.010 0.010 0.010 0.010 
All Ages 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Hiker 
Adult 0.001 0.001 0.001 0.001. 0.001 0.001 0.001 N 
Subadult 0.050 0.010 0.010 0.050 0.050 0.050 0.050 N 
Al I Ages 0.001 0.001 0.001 0.001 o. 001 0.001 0.001 N 
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Table 11. Flight distances (meters) of eagles from nine types of 
human activities while feeding on the ground at Washington Eddy on 
the SRBENA. 

Adult Subadult All Ages 
Activity 
& Year n Mean SD n Mean SD n Mean SD 

Motorboat <Running) 
1985-86 50 273.4 102.4 21 292.9 127.0 71 279.2 109.7 
1986-87 70 252.9 125.2 32 277.5 118. 1 102 260.6 122.9 
Both Years 120 261.4 116.2 53 283.6 120.7 173 268.2 117.7 

Motorboat (Drifting> 
1985-86 13 198.5 107.5 7 205.7 123.4 20 201. 0 110. 1 
1986-87 25 138.4 83.70 11 219.1 132.2 36 163.1 105.9 
Both Years 38 158.9 95.52 18 213.9 125.3 56 176.6 108.0 

Raft <Recreation) 
1985-86 17 129.4 81.20 5 190.0 60.83 22 143.2 80.02 
1986-87 16 145.6 79.41 14 21 l. 4 114.0 30 176.3 101. 0 
Both Years 33 137.3 79.50 19 205.8 101. 5 52 162.3 93.34 

Raft (Research) 
1985-86 20 180.0 112.2 6 255.0 162.7 26 197.3 126.1 
1986-87 18 151. 1 99.29 12 180.0 92.93 30 162.7 96.24 
Both Years 38 166.3 105.8 18 205.0 121.2 56 178.7 111. 4 

Dory of Drift 
1985-86 27 166.7 100.7 11 213.6 138.7 38 180.3 113. 1 
1986-87 41 185.9 129.2 18 258.9 107.4 59 208.1 126.6 
Both Years 68 178.2 118.2 29 241. 7 119.9 97 197.2 121. 7 

Canoe 
1985-86 5 228.0 96.28 0 5 228.0 96.28 
1986-87 5 60.0 39.37 5 224.0 83.25 10 142.0 106.0 
Both Years 10 144.0 112.5 5 224.0 83.25 15 170.7 107.9 

Kayak 
1985-86 0 0 0 
1986-87 2 105.0 63.64 1 110.0 3 106.7 45.09 
Both Years 2 105.0 63.64 1 110.0 3 106.7 45.09 

Bank Fisher 
1985-86 3 333.3 152.8 1 300.0 4 325.0 125.8 
1986-87 8 305.0 174.4 2 325.0 35.36 10 309.0 154.4 
Both Years 11 312.7 161. 6 3 316.7 28.87 14 313.6 142.2 

Hiker 
1985-86 15 318.0 57.97 9 333.3 90. 14 24 323.8 70.21 
1986-87 17 245.3 90. 15 7 231. 4 82.95 24 241.2 86.54 
Both Years 32 279.4 84.09 16 288.7 99.05 48 282.5 88.40 
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Table 11. Continued, 
' 

Adult Subadult All Ages 
Ac:tivity 
II< Year n Mean SD n Mean SD n Mean SD 

All Boat Traffic: 
1985-86 132 209.8 113.3 50 248.4 130,8 182 220.4 119.2 
1986-87 177 194,0 123.6 93 239.8 115.3 270 209.8 122.5 
Both Years 309 200.7 119.3 143 242.8 120.6 452 214.0 121.2 

All Foot Traffic: 
1985-86 18 320.6 74.48 10 330.0 85,63 28 323.9 77. 19 
1986-87 25 264.4 122.9 9 252.2 83.78 34 261, 2 112. 7 
Both Years 43 287.9 108.0 19 293.2 91.53 62 289.5 102.5 

All Ac:tivities 
1985-86 150 223, 1 115.0 60 262.0 127.5 210 234,2 119.7 
1986-87 202 202.7 125.4 102 240.9 112.6 304 215.5 122.4 
Both Years 352 211.4 121.3 162 248.7 118.4 514 223.2 121.5 
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Table 12, Statistical probabilities co1paring flight distances of bald eagles to nine types of hu1an activities •hile 
feeding (upper right half! and standing !lo•er left half! on the ground at Mashington Eddy on the SRBENA in 19B5-86. 

"otorboat "otorboat Raft. .Raft Dory or Canoe Kayak Bank Hiker 
(Run! !Drift) (Rec) (Res) Drift Fisher 

"otorboat (Run) 
Adult 0.050 0.001 0.001 0.001 N N N 
Subadul t N N N N N N 
Al I Ages 0.010 0.001 0.001 0.001 N N N 

"otorboat (Drift) 
Adult 0.010 N N N N 0.050 0.010 
Subadult 0.050 N N N N N 
All Ages 0.001 N N N N 0.050 0.001 

Raft (Recreate! 
Adult 0.001 0.010 N N N 0.010 0.001 
Subadult 0.001 N N N N N 
All Ages 0.001 0.010 N N N 0.010 0.001 

Raft !Research) 
Adult 0.050 N 0.001 N N 0.050 0.001 
Subadult N N N N N N 
All Ages 0.010 N 0.001 N N 0.050 0.001 

Dory or Drift 
Adult 0.001 N N 0,050 N 0.010 0.001 
Subadul t 0.001 0.050 N N N N 
All Ages 0.001 0.050 N 0.010 N 0.050 0.001 

Canoe 
Adult 0.001 N N N N N N 
Subadult N N N N N 
All Ages 0.001 N N N N N N 

Kayak 
Adult 
Subadult 
All Ages 

Bank Fisher 
Adult N N N N N N N 
Subadul t N N N N N N N 
All Ages N N N N N N N 

Hiker 
Adult N 0.050 0.001 N 0.001 0.010 N 
Subadul t 0.050 N N N N N N 
All Ages N N 0.001 N 0.001 0.050 N 
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Table 13. Statistical prob.abilities co1paring !light distances of bald eagles to nine types of huaan activities 1hile 
leeding {upper right hall) and standing llo1er lelt half) on the ground at Washington Eddy on the SRBENA in 1986-87. 

"otorboat "otorboat Raft Ralt Dory or Canoe Kayak Bank Hiker 
!Run) (Dri ftl !Recl !Res) Drift Fisher 

"otorboat !Run) 
Adult 0.001 0.001 0.001 0.010 0.001 N N N 
Subadul t N N N N N N N N 
All Ages 0.001 0.001 0.001 0.010 0.010 0.050 N N 

"otorboat !Drift) 
Adult 0.001 N N N N N 0.001 0.010 
Subadult 0.001 N N N N N N N 
All Ages 0.001 N N N N N 0.001 0.050 

Raft (Recreate) 
Adult 0.001 N N N N N 0.010 o.oso 
Subadul t 0.001 N N N N N N N 
All Ages 0.001 N N N N N 0.010 o.oso 

Raft !Research) 
Adult 0.050 N N N N N 0.010 0.050 
Subadul t N N N N N N N N 
rn Ages 0.010 N 0.050 N N N 0.001 0.050 

Dory or Drift 
Adu! t 0.050 N 0.010 N o.oso N 0.010 N 
Subadult N 0.001 0.001 N N N N N 
All Ages N 0.001 0.001 N N N 0.050 N 

Canoe 
Adult N N N N N N 0.001 0.010 
Subadul t 0.050 N N N 0.050 N N N 
All Ages o.oso N N N N N 0.010 0.050 

Kayak 
Adu! t 0.001 N N o.oso 0.010 N 0.050 N 
Subadult 0.010 N N N 0.010 N N N 
All Ages 0.001 N N o.oso 0.001 N o. 010 N 

Bank Fi sher 
Adult N 0.050 0. 010 N N N 0.010 N 
Subadult N N N N N N N N 
All Ages N o.oso 0.010 N N N 0.010 N 

Hiker 
Adult N o.oso o. 010 N N N 0.010 N 
Subadult N N N N N N N N 
All Ages N 0.010 o. 010 N N N 0.010 N 
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Table 14. Statistical probabilities co1paring flight distances of bald eagles to nine types of hu1an activities •hile 
feeding !upper right half) and standi!!9 llooer left half) on the ground at Washington Eddy on the SRBENA in 1985-86 and 
1986-87 co1bined. 

"otorboat "otorboat Raft Raft Dory or Canoe Kayak Bank Hiker 
IRunl 1Dri ft) (Rec) (Res) Drift Fisher 

"otorboat (Run) 
Adult 0.001 0.001 0.001 0.001 0.010 0.050 N N 
Subadult 0.050 0.050 0.050 N N N N N 
All Ages 0.001 0.001 0.001 0.001 0.010 0.050 N N 

"otorboat <Drift) 
Adult 0.001 N . N N N N 0.001 0.001 
Subadul t 0.001 N N N N N N N 
All Ages 0.001 N N N N N 0.001 0.001 

Raft (Recreate) 
Adult 0.001 0.050 N N N N 0.001 o. 001 
Subadult 0.001 N N N N N N 0.050 
All Ages 0.001 0.010 N N N N 0.001 o. 001 

Raft (Research! I Adult 0.010 N 0.001 N N N 0.001 0.001 
Subadult N N N N N N N 0.050 
All Ages 0.001 N 0.001 N N N 0.001 0.001 

Dory or Ori ft 
Adult 0.001 N 0.001 N N N 0.001 0.001 
Subadult 0.010 N 0.050 N N N N N 
Al I Ages 0.001 N 0.001 N N N 0.001 0.001 

Canoe 
Adult 0.001 N N N N N 0.001 0.001 
Subadul t 0.050 N N N N N N N 
All Ages 0.001 N N N N N 0.001 0.001 

Kayak 
Adult 0.001 0.050 N 0.010 0.010 N 0.050 0.050 
Subadult 0.010 N N N N N N N 
All Ages 0.001 0.050 N 0.010 0.010 N 0.010 0.010 

Bank Fisher 
Adult N N 0.010 N N N 0.010 N 
Subadul t N N N N N N N N 
All Ages N N 0.010 N N N 0.010 N 

Hiker 
Adult N 0.001 0.001 0.050 0.010 0.010 0.001 N 
Subadult 0.010 N 0.050 N N N N N 
All Ages 0.050 0.001 0.001 N 0.050 0.050 0.001 N 
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Table 15, Fli~ht distances (meters) of eagles from nine types of 
human activities while standing on the ground at Washington Eddy on 
the SRBENA, 

Activity 
8< Year n 

Adult 

Mean 

Motorboat (Running) 
1985-86 69 281.0 
1986-87 67 271.2 
Both Years 136 276.2 

Motorboat <Drifting) 
1985-86 22 204.6 
1986-87 27 171.5 
Both Years 49 186.3 

Raft (Recreation) 
1985-86 28 126.8 

142.6 
133.9 

1986-87 23 
Both Years 51 

Raft (Research) 
1985-86 26 223.9 

197.9 
214.8 

1986-87 14 
Both Years 40 

Dory of Drift 
1985-86 
1986-87 
Both Years 

Canoe 
1985-86 
1986-87 
Both Years 

Kayak 
1985-86 
1986-87 
Both Years 

Bank Fisher 
1985-86 
1986-87 
Both Years 

Hiker 
1985-86 
1986-87 
Both Years 

28 162. 1 
40 224.2 
68 198.7 

11 169. 1 
3 180. 0 

14 171.4 

0 
7 90.0 
7 90.0 

2 200.0 
4 297.5 
6 265.0 

32 268.8 
16 241. 3 
48 259.6 

SD 

117,1 
132.1 
124.3 

60.92 
33.42 
69.42 

60.50 
93.33 
76.63 

116. 1 
88,::H 
106.8 

90.77 
126.1 
116.3 

109.4 
165.2 
115.9 

32. 15 
32. 15 

141. 4 
34.03 
85.03 

81.87 
81. 97 
82.08 

n 

33 
34 
67 

14 
14 
28 

14 
8 

22 

3 
7 

10 

12 
15 
27 

2 
6 
8 

0 
5 
5 

1 
1 
2 

12 
7 

19 

65 

Subadult 

Mean 

303.0 
285.6 
294.2 

220.7 
147.9 
184.3 

159.3 
135.0 
150.5 

230.0 
227.1 
228.0 

130.0 
303.3 
226.3 

230.0 
196.7 
205.0 

148.0 
148.0 

200.0 
260.0 
230.0 

214.2 
230.0 
220.0 

SD 

121.7 
94.75 
108.4 

89.74 
99.55 
100.1 

72.59 
43.09 
63.43 

111. 4 
100.6 
89.72 

106.9 
124.5 
144.5 

98.99 
114. 3 
104.7 

63.40 
63.40 

42.43 

88.67 
87.37 
86.09 

n 

102 
101 
203 

36 
41 
77 

42 
31 
73 

29 
21 
50 

40 
55 
95 

13 
9 

22 

0 
12 
12 

3 
5 
8 

44 
23 
67 

All Ages 

Mean 

288. 1 
276.0 
282. 1 

210.8 
163.4 
185.6 

137.6 
140.6 
138.9 

224.5 
207.6 
217.4 

152.5 
245.8 
206.5 

178.5 
191. 1 
183.6 

114.2 
114.2 

200.0 
290.0 
256.3 

253.9 
237.8 
248.4 

SD 

118.4 
120.5 
119.3 

72.68 
82.78 
81. 28 

65.73 
82.66 
72.87 

113.7 
91.26 
104.2 

95.64 
129.5 
124.8 

106.4 
122.7 
110.6 

54.01 
54.01 

100.0 
33.91 
75.39 

86.31 
81.80 
84.51 



Table 15. Continued. 

Adult S1.1bad1.1l t All Ages 
Activity 
& Year n Mean SD n Mean SD n Mean SD 

All Boat Traffic: 
1985-86 184 215.5 114.8 78 231.2 123.5 262 220.2 117.5 
1986-87 181 215.4 124.0 89 235.1 116.2 270 221. 9 121. 6 
Both Years 365 215.5 119.3 167 233.2 119.3 532 221.1 119.5 

All Foot Traffic: 
1985-86 34 264.7 84.69 13 213.1 84.99 47 250.4 87.03 
1986-87 20 252.5 77.59 8 233.7 81.58 28 247.1 77.69 
Both Years 54 260.2 81. 6.1 21 221.0 82.27 75 249.2 83.15 

All Activities 
1985-86 218 223.2 111. 9 91 228.6 118.5 309 224.8 113.8 
1986-87 201 219.1 120.6 97 234.9 113.4 298 224.3 118.3 
Both Years 419 221.2 116.1 188 231.9 115.6 607 224.5 115.9 
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Table 16. Probability values comparing the flight distances 
of adult and subadult eagles while perched in trees at 
Washington Eddy on the SRBENA for nine types of human 
activities during 1985-86 and 1986-87. 

Adult - Subadult Comparison 

Activity Type 1985-86 1986-87 Both Years 

Motorboat (Running) N N N 
Motorboat (Drifting) N N N 
Raft (Recreation) N N N 
Raft <Research) N N N 
Dory or Drift N N N 
Canoe 0.050 N N 
Kayak N N N 
Bank Fisher N N N 
Hiker N 0.005 N 

All Boat Traffic N N N 
All Foot Traffic N 0.050 N 

All Activities N N N 
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Table 17. Probability values comparing the flight distances 
of adult and subadult eagles while feeding on the ground at 
Washington Eddy on the SRBENA for nine types of human 
activities during 1985-86 and 1986-87. 

Adult - Subadult Comparison 

Activity Type 1985-86 1986-87 Both Years 

Motorboat <Running) N N N 
Motorboat (Drifting) N 0.050 N 
Raft (Recreation) N N 0.010 
Raft <Research) N N N 
Dory or Drift N 0.050 0.020 
Canoe N 0.005 N 
Kayak N N N 
Bank Fisher N N N 
Hiker N N N 

All Boat Traffic N 0.005 0.001 
All Foot Traffic N N N 

All Activities 0.050 0.010 0.002 
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Table 18, Probability values comparing the flight distances 
of adult and subadult eagles while standing on the ground at 
Washington Eddy on the SRBENA for nine types of human 
activities during 1985-86 and 1986-87. 

Adult - Subadult Comparison 

Activity Type 1985-86 1986-87 Both Years 

Motorboat <Running> N N N 
Motorboat <Drifting) N N N 
Raft <Recreation> N N N 
Raft <Research) N N N 
Dory or Drift N 0.050 N 
Canoe • N N N 
Kayak N N N 
Bank Fisher N N N 
Hiker N N N 

All Boat Traffic: N N N 
All Foot Traffic: N N N 

All Activities N N N 
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Table 19. Probability values comparing the flight distances 
of eagles among three types of activities, perching, feeding, 
and standing, at Washington Eddy on the SRBENA for nine types 
of human activities, 

Activity Type 

Motorboat (Running> 
Motorboat (Drifting) 
Raft <Recreation> 
Raft (Research> 
Dory or Drift 
Canoe 
Kayak 
Bank Fisher 
Hiker 

All Boat Traffic 
All Foot Traffic 

All Activities 

Eagle Activity Comparison 

Perch-Feed Perch-Stand Feed-Stand 

0.000 0.000 N 
0.000 0.000 N 
0.020 N N 
0.000 0.000 N 
0.000 0.000 N 
0.050 0.010 N 

N N N 
0.001 N N 
0.000 0.000 0.050 

0.000 0.000 N 
0.000 0.000 0.020 

0.000 0.000 N 
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Figure 20. Combined flight distances (meters) of eagles 
while perching, feeding, and standing at Washington Eddy by 
age (upper), type of traffic (middle), and year (lower). 
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Tabla 20. Probability values comparing the flight distances 
of eagles between the two years (198:5/86 and 1986/87) while 
perched in trees at Washington Eddy on the SRBENA for nine 
types of human activities. 

Yearly Comparison 

Activity Type Adult Subadult All Ages 

Motorboat (Running) N N N 
Motorboat (Drifting) N N N 
Raft (Recreation) 0.0:50 N 0.010 
Raft (Research) 0.020 0.0:50 0.002 
Dory or Drift N N N 
Canoe N N N 
Kayak N N N 
Bank Fisher N N N 
Hiker N 0.020 0.0:50 

All Boat Traffic 0.0:50 N 0.0:50 
All Foot Traffic N 0.0:50 0.010 

All Activities 0.0:50 N 0.010 
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Table 21. Probability values comparing the flight distances 
of eagles between the two years (1985/86 and 1986/87) while 
feeding on the ground at Washington Eddy on the SRBENA for 
nine types of human activities. 

Yearly Comparison 

Activity Type Adult Subadult All Ages 

Motorboat (Running) N N N 
Motorboat <Drifting) N N N 
Raft (Recreation) N N N 
Raft <Research) N N N 
Dory or Drift N N N 
Canoe 0.010 N N 
Kayak N N N 
Bank Fisher N N N 
Hiker 0.020 0.050 0.001 

All Boat Traffic N N N 
All Foot Traffic N N 0.020 

All Activities N N N 
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Table 22, Probability values comparing the flight distances 
of eagles between the two years (1985/86 and 1986/87) while 
standing on the ground at Washington Eddy on the SRBENA for 
nine types of human activities. 

Yearly Comparison 

Activity Type Adult Subadult All Ages 

Motorboat <Running> N N N 
Motorboat <Drifting> N N 0.010 
Raft (Recreation) N N N 
Raft <Research) N N N 
Dory or Drift 0.050 0.001 0.001 
Canoe N N N 
Kayak N N N 
Bank Fisher N N N 
Hiker N N N 

All Boat Traffic N N N 
All Foot Traffic N N N 

All Activities N N N 
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Table 23, Flight distances (aeters) of bald eagles of all ages fro• nine types of hu1an 
activities while perching in tries and,feeding or standing on the ground subdivided by day 
of weak for 1985-86 and 1986-87 coabinad. 

Activity Type 

Parching in Trees 

Hotorboat (Run) 
Motorboat (Drift) 
Raft (Recreate) 
Raft (Research) 
Dory/Drift 
Canoe 
Kayak 
hnk Fisher 
Hiker 

n 

38 
54 
7:5 
72 
59 
13 

7 
2 

27 

Sun 

Mean SD 

143.4 
121. 9 
142.3 
145. 6 
94.9 
89.2 

11 7. 1 
165. 0 
113.7 

94.:59 
87.33 
121. 7 
102.2 
57.22 
4:5. :5:5 
128.2 
49.:50 
8:5, 18 

n 

42 
26 
16 

0 
32 

0 
7 
6 
8 

Day of Week 

Hon 

Hean SD n 

166. 7 
121. 2 
126.3 

119.4 

131.4 
243.3 
201.3 

92.86 
70.67 
69.56 

93.39 

63.09 
88.69 
97.7:5 

6 6 
65 
13 

0 
100 

2 
0 

18 
46 

Tue 

Hean SD 

lot. 2· 
109.7 
116,9 

130.9 
110.0 

231.1 
202.6 

I 02. I 
59.32 
45,90 

83.88 
14. 14 

75.22 
69,78 

n 

54 
28 
8 
0 

17 
8 
0 
8 

35 

Wed 

Mean SD 

128.0 
10 I. 8 
82.5 

160, 6 
148.8 

243.8 
187.4 

71,, 51 
45.71 
50.92 

110.0 
104.7 

32.04 
97.18 

All Boat Traffic 318 128.4 97.69 123 137.5 85.92 246 132.7 83.84 115 124.7 78.98 
All Foot Traffic 29 117.2 83.66 14 219.3 92.94 64 210.6 71.91 43 197.9 91.15 

All Activity 347 127.3 96.46 137 145.8 89,82 310 148.7 87.26 1:58 144.6 BB.43 

Feeding/Standing on Ground 

Motorboat <Run l 
Motorboat (Drift) 
Raft (Recreate) 
Raft (Research) 
Dory/Drift 
Canoe 
Kayak 
Bank Fi sher 
Hiker 

33 
12 
26 
66 
37 
17 
0 
0 

21 

IB4.6 
19B.3 
141. 2 
213.6 
150.0 
134.7 

169. I 

113.6 
125.6 
109.6 
110.4 
106.0 
94. 28 

52.81 

33 
10 

1 
0 

32 
0 
I 
0 

36 

264.9 102.li 
1/ili.O 77,01, 
230.0 

lli7.B 94. 72 

150.0 

272.:5 93.73 

78 
37 
17 

0 
38 
13 
0 
5 

13 

329,2 
234.3 
11,8. 2 

208.2 
225.4 

301,,0 
30/i.9 

I 02. 1 
69. 10 
103.0 

120,7 
98,71 

26.08 
33.51 

29 
3 
4 
0 
B 
4 
0 
2 

27 

313. 1 
133.3 
135.0 

275.0 
222.5 

200.0 
2B4.4 

141,, 4 
57.74 
47.21, 

84.18 
148. Ii 

o.o 
B3,/i9 

All Boat Traffic 191 178.4 112.7 77 209.7 !OS.Ii 183 21,2,3 11/i.5 4B 273.1 140.0 
All Foot Traffic 21 169.0 52.BI 3/i 272,5 93.73 18 30/i,7 30.87 29 278.6 83.54 

All Activity 212 177.5 IOB.2 113 229,7 105.7 201 26/i.:5 112.0 77 275.2 121,2 

--------------------------------------------------------------------------------------------
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Tabla 23, Contlnu1d. 

--------------------------------------------------------------------------------------------
Day of Meek 

-------------------------------------------------------------------------
Thu Fri Sat Total 1 

-------------- -------------- -------------- --------------Activity Type n 11ean SD n 11ean SD n 11ean SD n 11ean SD 

--------------------------------------------------------------------------------------------
Perching in Trees 

11otorboat (Run) 78 121, 2 54.03 41 125, 6 63.36 BB 123.5 6'1.38 407 136.3 80.0:5 
11otorboat <Drift) 6'1 127, 1 78.76 23 117,B B0,17 61 122.6 B6.75 326 11B,o 7:5. 3:5 
Raft (Recreate) 33 101. B 49.27 :5 194.0 2:5. I 0 I :51 119. 3 105.4 301 123.6 100.7 
Raft (Research) B5 105. I 52.36 0 0 157 123.1:, B!.4'1 
Dory/Drift 2:5 113.6 9:5.6'1 oB 124.0 101. B :54 145.7 92.50 3:53 125.0 B9.31 
Canoe 0 0 7 121.4 66.69 30 114.0 71.0B 
Kayak 0 0 9 90.0 40.00 23 110.'I B0.45 
Bank Fisher 6 233.3 60.55 12 110.8 76.33 2 110. 0 9B.99 54 200.9 87, 10 
Hiker 10 236.0 111. 5 B 15B.B 79.36 7 224.3 102.B 141 1B2,7 92.98 

All Boat Traffic 290 115.0 64.48 137 126.0 86.78 370 124, 1 91.33 1599 125.'I 85.66 
All Foot Traffic 16 235.0 93.17 20 130.0 7'1. 21 9 198. 'I 108. 1 195 187.7 '11 • 53 

All Activity 306 121. 3 71,2'1 t:57 126,5 85.63 379 125, B 92.21 17'14 132.5 88.38 

Feeding/Standing on Ground 

Motorboat (Run) 72 255.8 107.3 64 275,5 I OS, 6 6 7 26'1, I 124, 'I 376 275.7 118.6 
11otorboat (Drift! 32 147,2 76.BO 15 I 7'1, 3 112.9 24 152, 'I '14.66 133 181. 8 93.18 
Raft <Recreate) 10 144.0 42,74 1 40,0 66 148.S 70.43 125 148.6 82.47 
Raft (Research) 40 169.5 102.9 0 0 106 197.0 109.3 
Dory/Drift 27 226.7 138.2 24 343.8 B3,2'1 27 135. 'I 82.61 193 202,4 123.0 
Canoe 0 0 3 11:,3, 3 115, 0 37 178.4 108.2 
Kayak 0 0 14 110,0 51,74 IS 112.7 50.'12 
Bank Fisher 7 342,9 I '18, 8 4 215,0 76.81 4 312,5 12.58 22 2'12. 7 123.3 
Hiker 3 300,0 o.o 10 325.0 35, 31:, 5 204.0 1:,1. 48 115 262.1:, 87,42 

All Boat Traffic 181 207.0 113,5 104 275,1 114.3 201 1 BS, 1 112,S '185 217.8 120.3 
All Foot Traffic 10 330.0 163.6 14 2'13.6 6'1.90 'I 252.2 72. 25 137 21:, 7, 4 94,23 

All Activity 1 '11 213.S 11'1.3 118 277, 3 110.0 210 1B8.0 11 I. 7 1122 224.0 118,5 

--------------------------------------------------------------------------------------------
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Figure 21. Flight distances <meters) of eagles f~om boat and 
foot traffic for the seven days of the week while perching in 
trees <upper) and feeding/standing on the ground Clower). 
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T1bl1 24, Statl1tlc1I prababllltl11 ca1p1rlng illRh.l i!.ltl[ttl af bald 11gl11 fraa 
faat and bait traffic during th, 11v1n d1y1 of th, w11k whila parching in tr111 
<upper right half) and f11ding or 1t1nd!ng on tha ground <low,r 11ft half> at 
N11hlngton Eddy an tha SRBENA during 198:1-86 and 1986-87 co1bin1d. 

-------------------------------------------------------
Sun "an Tut N1d Thu Fri Sat 

------------------------~--------~------------------------------~----------------
Sunday 

All Baits N N N N N N 
All Foats 0.001 0.001 0.001 0.001 N o.oso 
All Activity o.oso 0.010 o.oso N N N 

"onday 
All Boats o.oso N N N N N 
All Faots 0.001 N N N 0.010 N 
All Activity 0.001 N N 0.010 N o.oso 

Tu11d1y 
All Baits 0.001 0.001 N N N N 
All Foats 0.001 N N N 0.001 N 
All Activity 0.001 0.010 N 0.001 o.oso 0.001 

N1dn11d1y 
All Boats 0.001 0.010 N N N N 
All Foots 0.001 N N N 0.010 N 
All Activity 0.001 0,010 N 0,010 N o.oso 

Thursday 
All Boats o.oso N 0,001 0.001 N N 
All Faots 0.001 N N N 0.001 N 
All Activity 0.010 N 0.001 0.001 N N 

Friday 
All Boats 0.001 0.001 N N 0.001 N 
All Foots 0.001 N N N N o.oso 
All Activity 0.001 0.010 N N 0.001 N 

Saturday 
All Boats N N 0.001 0.001 N 0.001 
All Foots 0.0:50 N N N o.oso N 
All Activity N 0.010 0.001 0.001 0.0:50 0.001 

---------------------~--------------------------------------------------------------
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hblt 25, Citegaricil p1rctntiges of flight distincl!1 of bild eigl11 parched in trees and fetding or stinding on the 
graund froa nine typ11 of hlllill activitin at Nishington Eddy 1111 the SRBEMA during 1985-86 ind 1986-87 co1bined. 

Flight diStilllCIS {11tarsl 

Acti Yi ty Type n 0-50 51-100 101-150 151-200 201-250 251-JOO JOl·J50 351-400 401-450 451-500 )500 

PERCHED IN TREES 

llotorboit {RunJ 407 9 J5 29 14 6 J I I I 0 0 
llotorbo.tt !Drift! J26 14 45 21 10 5 J I l I 0 0 
Rift (RKrHtionJ JOI 19 43 17 1 6 3 0 I l 1 1 
Rift lRtsHl'Ch) 157 19 J3 29 8 l 5 J J 0 0 0 
Dory or Drift J55 16 J9 21 12 4 J I 1 I 1 0 
CinDI JO 23 JJ 27 7 3 7 0 0 0 0 .. 0 
Kiyik 23 17 52 13 9 4 0 0 4 0 0 0 
Billlk Fishll' 54 9 9 9 26 22 20 4 0 0 0 0 
Hiter 141 5 21 20 18 16 15 2 3 l l 0 

All Boit Traffic 1599 15 40 2J 11 5 J l l 0 
All Foot Triffic l '15 6 17 17 20 17 16 J 2 0 

All Activities 1794 14 J7 22 12 6 5 0 

FEEDIN6 OR STANDIN6 ON &ROUND 

"otorboat IRunJ J76 l 9 12 11 14 16 lJ 13 6 4 I 
"otorbo1t !Drift! IJJ 5 22 20 24 10 11 5 2 2 l 0 
Raft IRecreationl 125 12 26 19 23 10 4 5 0 0 0 
Raft <Research! 106 8 24 10 9 26 7 9 6 l I 0 
Dory or Ori ft 193 12 20 11 11 10 14 8 9 4 0 l 
Canoe 37 14 19 14 14 11 22 5 J 0 0 0 
Kayal: 15 0 47 40 7 7 0 0 0 0 0 0 
Billlt Fi sher 22 0 9 0 14 9 41 18 0 0 0 9 
Hiker 115 0 I 20 11 12 21 JI 2 2 0 0 

All Bait Trail ic 985 6 18 14 14 lJ IJ 9 8 4 2 
All Foot Traffic 137 0 2 17 12 12 24 29 1 0 

All Activities 1122 6 16 14 14 13 14 11 7 J 
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Tilllt 26, Cuaul1tiv1 p .. cantitJII af flight distiDCII af bild tit)lts p .. chld in tr11S o111d fatding ar sto111ding an the ground 
frae nint typ11 af hullll Ktiviti11 1t ll&shingtan Eddy an th1 SRBEIIA during 1'195-86 o111d 1986-B7 callbinld. 

Flight distolllCIS (11t .. sl 

Activity Typ1 n 0-50 51-100 101-150 151-200 201-~0 ~!-JOO 301-~0 ~1-400 401-450 451-500 )500 

PERQl£D IN TREES 

llatarbGit (Runl 407 9 45 73 BB 93 97 98 '1'! 100 100 100 
llatarbGit lDri ft! 326 14 59 79 B9 95 98 98 99 100 100 100 

Rift lRlcrtatianl JOI 19 62 79 Ill, 92 ~ 95 96 97 " 100 

Rift lRtsearchl 157 19 52 81 89 90 94 98 100 100 100 100 

Dary ar Drift 355 16 55 77 89 92 96 97 ,a " 100 100 

C.aae JO 23 57 8J 90 93 100 100 100 100 100 100 

Kiyak 23 17 70 8J 91 96 96 96 100 100 100 100 

link Fish .. 54 9 19 28 54 76 96 100 100 100 100 100 

Hit .. 141 5 26 46 63 79 94 96 '1'! 99 100 100 

All IGit Traffic 1599 15 54 77 88 93 96 97 98 " 100 100 

All F11at Traffic 1~ 6 24 41 61 78 94 97 " " 100 100 

All Acti vi tin 1794 14 51 73 85 " 96 97 ,a " 100 100 

F££DIN6 OR STANDIN6 ON 6ROUND 

llatarbGit !Run I 376 1 10 22 33 47 63 76 89 95 " 100 

Natarba1t lDriftl 133 5 26 46 70 80 91 96 98 " 100 100 

Raft lRlcrtatianl 1~ 12 J8 57 80 90 94 " " 100 100 100 

Raft lRntarchl 106 8 JI 42 51 77 B4 92 98 " 100 100 

Dary ar Drift 193 12 32 44 55 65 79 B7 95 '' " 100 

Cinat 37 14 32 46 59 70 92 97 100 100 100 100 

Kayil: 15 0 47 87 93 100 100 100 100 100 100 100 

Bo111t Fisher 22 0 9 9 23 32 73 91 91 91 91 100 

Hiter 115 0 l 21 32 44 65 97 ,a 100 100 100 

All Boat Traffic 985 6 24 J8 52 65 78 87 94 98 " 100 

All Faat Traffic 137 0 2 19 Jl 42 67 96 97 " " 100 

All Activities 1122 6 21 JI, 49 63 76 88 95 98 99 100 
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Table 27. Least squares linear regression of flight distances 
<meters> of eagles by sequence of occurrence of nine types of 
human activities while perched in trees at Washington Eddy on the 
SRBENA during 1985-86 and 1986-87 combined. 

Activity Type 

Motorboat <Run> 
Adult 
Subadult 
All Ages 

Motorboat <Drift) 
Adult 
Subadult 
All Ages 

Raft (Recreate) 
Adult 
Subadult 
All Ages 

Raft (Research) 
Adult 
Subadult 
All Ages 

Dory/Drift 
Adult 
Subadult 
All Ages 

Canoe 

Kayak 

Adult 
Subadult 
All Ages 

Adult 
Subadult 
All Ages 

Bank Fisher 
Adult 
Subadult 
All Ages 

Hiker 
Adult 
Subadult 
All Ages 

n 

260 
147 
407 

223 
103 
326 

193 
108 
301 

90 
67 

157 

223 
132 
355 

23 
7 

30 

19 
4 

23 

41 
13 
54 

91 
50 

141 

Regression Equation 

Y=139.6 - 0.251X 
Y=135.2 - 0.368X 
Y=138.2 - 0.335X 

v=116.1 + o.00ox 
Y=115.9 + 0.765X 
Y=116.0 + 0.301X 

Y=133.7 - 0.586X 
Y=ll8.6 - 0.098X 
Y=127.6 - 0.362X 

Y=131.2 - 2,826X 
Y=l32.2 - 0.825X 
Y=131.5 - 1.976X 

Y=l26.2 - 0.631X 
Y=135. 7 - 1. 201 X 
Y=129.9 - 0.851X 

Y=116.2 + 0.355X 
Y= 93.5 - 0.384X 
Y=111.7 + 0,113X 

Y=l37.8 - 1.212X 
Y= 83.5 - 0.479X 
Y=l28.7 - 1.132X 

Y=207.2 - 1.603X 
Y=186.1 + 10.05x 
Y=208.3 - l.580X 

Y=l84.5 + 1.428X 
Y=159.5 + 0.888X 
Y=174.5 + 1.488X 
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r 

-0.020 
-0,045 
-0.031 

0.004 
o. 146 
0.053 

-0.066 
-o. ,n4 
-0.045 

-o. 1::37 
-0.035 
-0.089 

-0.077 
-0.146 
-o. 103 

o. 116 
-0.197 
0.045 

-0.314 
-0.142 
-0.290 

-0.285 
o. 182 

-0.245 

0.163 
0.061 
o. 148 

F 

o. 1 
0.3 
0.4 

o.o 
2.2 
0.9 

0.8 
o.o 
0.6 

o.o 
o. 1 
1. 3 

1. 3 
2.8 
3.8 

0.3 
0.2 
o.o 

1. 9 
0.0 
1. 9 

3.5 
0.4 
3.3 

2.4 
0.2 
3.2 

p 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 



Table 27. Continued. 

Activity Type n Regression Equation r F p 

All Boat Traffic 
Adult 1031 Y=128.6 - 0.364X -0.048 2.4 N 
Subadult 568 Y=128.2 - 0.325X -0.046 1. 2 N 
All Ages 1599 Y=128.4 - 0.350X -0.047 3.6 N 

All Foot Traffic 
Adult 132 Y=195.3 - 0.052X -0.007 o.o N 
Subadult 63 Y=170.4 + 0.552X 0.034 I). 1 N 
All Ages 195 Y=187.2 + 0.098X 0.011 o.o N 

All Activities 
Adult 1163 Y=136.7 - 0.415X -0.053 3.3 N 
Subadult 631 Y=133.4 - 0.421X -0.056 2.0 N 
All Ages 1794 Y=135.6 - 0.414X -0.054 5.2 0.025 
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Table 28. Least squares linear regression of flight distances 
(meters) of eagles by sequ~nce of occurrence of nine types of 
human activities while feeding or standing on the ground at 
Washington Eddy on the SRBENA during 1985-86 and 1986-87 combined. 

Activity Type 

Motorboat CRunl 
Adult 
Subadult 
All Ages 

Motorboat (Drift) 
Adult 
Subadult 
All Ages 

Raft (Recreate) 
Adult 
Subadult 
All Ages 

Raft (Research) 
Adult 
Subadult 
All Ages 

Dory/Drift 
Adult 
Subadult 
All Ages 

Canoe 

Kayak 

Adult 
Subadult 
All Ages 

Adult 
Subadult 
All Ages 

Bank Fisher 
Adult 
Subadult 
All Ages 

Hi ~:er 
Adult 
Subadult 
All Ages 

n 

256 
120 
376 

87 
46 

133 

84 
41 

125 

78 
28 

106 

136 
57 

193 

24 
13 
37 

9 
6 

15 

17 
5 

22 

80 
35 

115 

Regression Equation 

Y=279.8 - 1.836X 
Y=283. 8 + 1. 230X 
Y=284.1 - 1.559X 

Y=187.2 - 1.133X 
Y=208.5 - 1.322X 
Y=194.7 - 1.203X 

Y=141. 0 - O. 557X 
Y=l 93. 3 - 1. 487X 
Y=156.2 - 0.707X 

Y=206.1 - 4.591X 
Y=211.7 + 0.353X 
Y=200.8 - 1.077X 

Y=196.1 - 1.224X 
Y=236.1 - 0.120X 
Y=211,6 - 1.743X 

Y=200.9 - 2.321X 
Y=331,3 - 3.783X 
Y=229.0 - 2.249X 

Y=146.3 - 3.482X 
Y=218.7 - 6.250X 
Y=180.5 - 4.823X 

' 

Y=267.0 + 5.652X 
Y=309.5 - 11.45X 
Y=272.1 + 4.583X 

Y=272.1 - 0.760X 
Y=249.2 + 1.390X 
Y=265.9 - 0.692X 
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r 

-0.203 
0.071 

-o. 152 

-0.257 
-0.169 
-0.222 

-0.092 
-0,179 
-o. 103 

-0.099 
0.016 

-0.033 

-0.087 
-0.003 
-o. 104 

-0.463 
-0.887 
-0.478 

-0.608 
-0.347 
-0.511 

0.149 
-0.400 
0.130 

-0.181 
0.009 

-0.131 

F 

10,9 
0,6 
8,9 

6.0 
1. 3 
6.8 

0,7 
1. 3 
1. 3 

0.7 
o.o 
0.1 

1. 0 
0.0 
2.1 

6.0 
40.5 
10,4 

4. 1 
0.5 
4.6 

0.3 
0.6 
0.3 

2.6 
o.o 
2. () 

p 

0.002 
N 

0,005 

0.025 
N 

0.025 

N 
N 
N 

N 
N 
N 

N 
N 
N 

0.025 
0.000 
0.005 

N 
N 

0.050 

N 
N 
N 

N 
N 
N 



Table 28. Continued. 

Activity Type n Regression Equation r F p 

All Beat Traffic 
Adult 674 Y=223.3 - 1.977X -0.219 33.9 0.000 
Subadult 311 Y•252.5 - 2.029X -o. 184 10.8 0.002 
All Ages 985 Y=232.6 - 2.ooox -0.208 44.5 0.000 

All Feet Traffic 
Adult 97 Y=276.8 - 0.727X -o. 138 1. 9 N 
Subadult 40 Y=257.7 - 1.450X -0.014 o.o N 
All Ages 137 Y=270.5 - 0.652X -0.106 1. 5 N 

All Activities 
Adult 771 Y=229.5 - 1.769X -0.208 34.7 0.000 
Subadult 351 Y=253.4 - 2.061X -o. 182 12.0 0.001 
All Ages 1122 Y=236.9 - 1. 846X -0.201 47.2 0.000 
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Figure 22. Relationship between the sequence (number) of 
recreational activities and the flight distances (meters) of 
eagles for adults <upper), subadults (middle), and all ages 
(lower) during 1985-86 and 1986-87 combined. 
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Table 29. Least squares linear regression of flight distances 
<meters) of eagles by hour of day (X) for nine types of human 
activities while perched in trees at Washington Eddy on the SRBENA 
during 1985-86 and 1986-87 combined. 

Activity Type 

Motorboat (Run) 
Adult 
Subadult 
All Ages 

Motorboat (Drift) 
Adult 
Subadult 
All Ages 

Raft (Recreate) 
Adult 
Subadult 
All Ages 

Raft <Research) 
Adult 
Subadult 
All Ages 

Dory/Drift 
Adult 
Subadult 
All Ages 

Canoe 

Kayak 

Adult 
Subadult 
All Ages 

Adult 
Subadult 
All Ages 

Bank Fisher 
Adult 
Subadult 
All Ages 

Hiker 
Adult 
Subadult 
All Ages 

n 

260 
147 
407 

223 
103 
326 

193 
108 
301 

90 
67 

157 

223 
132 
355 

23 
7 

30 

19 
4 

23 

41 
13 
54 

91 
50 

141 

Regression Equation 

Y= 94.9 + 3.772X 
Y= 79.2 + 4.675X 
Y= 89.8 + 4.049X 

Y=l38.0 - l.812X 
Y= 63.4 + 5.054X 
Y=l20.l - 0.126X 

Y= 71.3 + 4.563X 
Y= 85.5 + 2.550X 
Y= 74.3 + 4.000X 

Y=l59.5 - 3.308X 
Y=217.2 - 7.577X 
Y=185.5 - 5.213X 

Y=138.1 - 1.479X 
Y=174.8 - 4.219X 
Y=l47.8 - 2.137X 

Y=l89.4 - 4.580X 
Y= 0.7 + 6.781X 
Y= 57.7 + 4.019X 

Y=338.2 - 16.llX 
Y=l63.6 - 6.140X 
Y=336.9 - 16.46X 

Y=177.4 + 2.022X 
Y=252.8 - 4.782X 
Y=198.3 + 0.256X 

Y=l82.8 + 0.880X 
Y= 79.0 + 7.141X 
Y=149.4 + 2.784X 
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r 

0.090 
0.119 
0.098 

-0.051 
0.132 

-0.004 

0.117 
0.048 
0.095 

-0.088 
-0. 168 
-0.127 

-0.060 
-0.130 
-0.080 

-0.098 
0.360 
0.118 

-0.243 
-0.207 
-0.253 

0.104 
-0.244 
0.013 

0.037 
0.257 
0.110 

F 

2. l 
2.1 
4.0 

0.6 
l. 8 
o.o 

2.6 
0.2 
2.7 

0.7 
l. 8 
2.6 

0.8 
2.2 
2.3 

(). 2 
0.7 
0.4 

l. 1 
o. l 
1.4 

0.4 
0.7 
o.o 

o. l 
3.4 
1. 7 

p 

N 
N 

0.050 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 



Table 29. Continued. 

Ac:tivity Type n Regression Equation r F p 

All Beat Traffic: 
Adult 1031 Y=123.3 + 0.215X 0.007 o.o N 
Subadult 568 Y=139.2 - 1. 155X -0.030 0.5 N 
All Ages 1599 Y=127.4 - 0. 143X -0.004 o.o N 

All Feet Traffic: 
Adult 132 Y=181.6 + 1. 155X 0.053 0.4 N 
Subadult 63 Y=154.2 + l.629X 0.007 0,3 N 
All Ages 195 Y=l71.9 + 1. 378X 0.060 0.7 N 

All Ac:tivities 
Adult 1163 Y=129.2 + 0.377X 0.012 0.2 N 
Subadult 631 Y=138.8 - 0.724X -0.020 0.3 N 
All Ages 1794 Y=131. 4 + 0.092X 0.003 0.0 N 
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Table 30. Least squares linear regression of flight distances 
(meters) of eagles by hour of day <Xl for nine types of human 
activities while feeding or standing on the ground at Washington 
Eddy on the SRBENA during 1985-86 and 1986-87 combined. 

Activity Type 

Motorboat (Run) 
Adult 
Subadult 
All Ages 

Motorboat <Drift) 

n 

256 
120 
376 

Adult 87 
Subadult 46 
All Ages 133 

Raft (Recreate) 
Adult 
Subadult 
All Ages 

Raft (Research) 
Adult 
Subadult 
All Ages 

Dory/Drift 
Adult 
Subadult 
All, Ages 

Canoe 

Kayak 

Adult 
Subadult 
All Ages 

Adult 
Subadult 
All Ages 

Bank Fisher 
Adult 
Subadult 
All Ages 

Hiker 
Adult 
Subadult 
All Ages 

84 
41 

125 

78 
28 

106 

136 
57 

193 

24 
13 
37 

9 
6 

15 

17 
5 

22 

80 
35 

115 

Regression Equation 

Y=322.3 - 4,761X 
Y=255.9 + 2.989X 
Y=297.6 - 1,960X 

Y=117,6 + 5.333X 
Y=115.8 + 7,053X 
Y=115,2 + 6,113X 

Y=134.9 + 0,033X 
Y=221,5 - 3.758X 
Y=155.9 - 0.608X 

Y=289.0 - 8.606X 
Y= 69.4 + 12,95X 
Y=248.4 - 4.549X 

Y=158.9 + 2.889X 
Y= 72.7 + 15.44X 
Y=150.4 + 5.036X 

Y=-56.1 + 14.49X 
Y=390.3 - 11,65X 
Y=-17.6 + 13.03X 

Y=290.1 - 14.lOX 
Y=406.7 - 20.83X 
Y=412.3 - 22,26X 

Y=381.0 - 9.148X 
Y=332.4 - 5.562X 
Y=368.0 - 8.141X 

Y=293.7 - 2,240X 
Y= -181 + 40.14X 
Y=184.4 + 6.849X 
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r 

-0.074 
0.052 

-0.031 

0.209 
o. 181 
0.204 

0.001 
-o. 109 
-0.020 

-o. 151 
o. 187 

-0.076 

0.091 
0.284 
o. 138 

0.277 
-o. 125 
0.220 

-0.444 
-0.370 
-0.533 

-0.320 
-0.561 
-0.311 

-0.048 
0.560 
o. 135 

F 

1. 4 
0.3 
0.4 

p 

N 
N 
N 

3.9 N 
1.5 N 
5.7 0.025 

o.o 
0.5 
o.o 

1.8 
0.9 
0.6 

N 
N 
N 

N 
N 
N 

1.1 N 
4.8 0.050 
3.7 N 

1.8 N 
0.2 N 
1.8 N 

1. 7 N 
0.5 N 
5.2 0.050 

1. 5 
1. 4 
2. 1 

N 
N 
N 

0.2 N 
15. 1 o. 000 
2.1 N 



Table 30. Continued. 

Activity Type n Regression Equation r F p 

All Boat Traffic 
Adult 674 Y=214.3 - 0.496X -0.012 o. 1 N 
Subadult 311 Y=210.6 + 2,390X I). 1)48 I). 7 N 
All Ages 985 Y=212.8 + 0.453X 1),1)11) o. 1 N 

All Foot Traffic 
Adult 97 Y=350.0 - 6.873X -0, 192 3.6 N 
Subadult 41) Y=173.1 + 7,781X I). 190 1. 4 N 
All Ages 137 Y=301.1 - 3,037X -1).082 I). 9 N 

All Activities 
Adult 771 Y=229,2 - 1. 117X -0,1)26 I). 5 N 
Subadult 351 Y=211),I) + 2,639X 1).055 1. 0 N 
All Ages 1122 Y=224.8 - 0.072X -0.002 o.o N 
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Figure 23. Relationship between the hour of day and the 
flight distances <meters) of eagles in trees and on the 
ground from boat traffic (upper), foot traffic (middle), and 
all human activities (lower). 
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Table 31. Least squares linear regression of flight distances 
<meters> of eagles by day of season (84 days) for nine types of 
human activities while perched in trees at Washington Eddy on the 
SRBENA during 1985-86 and 1986-87 combined. 

Activity Type 

Motorboat <Run> 
Adult 
Subadult 
All Ages 

Motorboat <Drift) 
Adult 
Subadult 
All Ages 

Raft (Recreate) 
Adult 
Subadult 
All Ages 

Raft (Research) 
Adult 
Subadult 
All Ages 

Dory/Drift 
Adult 
Subadult 
All Ages 

Canoe 

Kayak 

Adult 
Subadult 
All Ages 

Adult 
Subadult 
All Ages 

Bank Fisher 
Adult 
Subadult 
All Ages 

Hiker 
Adult 
Subadult 
All Ages 

n 

260 
147 
407 

223 
103 
326 

193 
108 
301 

90 
67 

157 

223 
132 
355 

23 
7 

30 

19 
4 

23 

41 
13 
54 

91 
50 

141 

Regression Equation 

Y=128.0 + 0.306X 
Y=123.2 + 0.245X 
Y=126.9 + 0.263X 

Y=105.2 + 0.307X 
Y= 90.6 + 0.717X 
Y=101.7 + 0.424X 

Y=136.6 - 0.248X 
Y=147.2 - 0.735X 
Y=140.5 - 0.432X 

Y= 96.6 + 0.756X 
Y= 84.5 + 1.447X 
Y= 91. 4 + 1. 054X 

Y= 78.7 + 1.086X 
Y=139.5 - 0.225X 
Y=101. 9 + O. 552X 

Y=147.8 - 0.754X 
Y=198.6 - 2.101X 
Y=151.3 - 0.982X 

Y=137.6 - 0.510X 
Y= 84.3 - 0.258X 
Y=121.1 - 0.281X 

Y=225.0 - 1.211X 
Y=244.5 - 1.497X 
Y=230.5 - 1.321X 

Y=166.3 + 0.684X 
Y=124.3 + 0.970X 
Y=151.9 + 0.773X 

91 

r 

0.075 
0.073 
0.069 

0.076 
0.168 
o. 105 

-0.046 
-0.144 
-0.081 

0,185 
0.304 
0,240 

0,231 
-0.053 
o. 123 

-0.241 
-0.443 
-0.321 

-o. 123 
-0.139 
-0.071 

-0.162 
-0.337 
-0.213 

o. 153 
0.214 
0.170 

F 

1.4 
0.8 
1.9 

1. 3 
2.9 
3.6 

0.4 
2.3 
2.0 

p 

N 
N 
N 

N 
N 
N 

N 
N 
N 

3.1 N 
6.6 0.025 
9.4 0.002 

12.5 0.000 
0.4 N 
5.4 0.025 

1.3 N 
1. 2 N 
3.2 N 

0.3 N 
0.0 N 
0. 1 N 

1. 1 
1. 4 
2.5 

N 
N 
N 

2.1 N 
2.3 N 
4. 1 o. 050 



Table 31. Continued. 

Activity Type n Regression Equation F p 

All Boat Traffic: 
Adult 1031 Y=114.1 + 0.318X 0.072 5.4 0.025 
Subadult 568 Y=121.8 + 0.098X 0.024 0.3 N 
All Ages 1599 Y=116.7 + 0.238X 0.055 4.9 0.050 

All Foot Traffic: 
Adult 132 Y=183.9 + 0.325X 0. 072 0.7 N 
Subadult 63 Y=166.7 + O. 158X 0.036 o. 1 N 
All Ages 195 Y=179.6 + 0.234X 0.052 0.5 N 

All Activities 
Adult 1163 Y=123.7 + 0.273X 0.060 4.2 0.050 
Subadult 631 Y=128.0 + 0.062X 0.015 o. 1 N 
All Ages 1794 Y=125.4 + 0.189X 0.043 3.3 N 
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Table 32. Least squares linear regression of flight distances 
(meters) of eagles by day of season (84 days) for nine types of 
human activities while feeding or standing on the ground at 
Washington Eddy on the SRBENA during 1985-86 and 1986-87 combined. 

Activity Type 

Motorboat (Run) 
Adult 
Subadult 
All Ages 

Motorboat (Drift) 
Adult 
Subadult 
All Ages 

Raft <Recreate) 
Adult 
Subadult 
All Ages 

Raft <Research) 
Adult 
Subadult 
All Ages 

Dory/Drift 
Adult 
Subadult 
All Ages 

Canoe 

Kayak 

Adult 
Subadult 
All Ages 

Adult 
Subadult 
All Ages 

Bank Fisher 
Adult 
Subadult 
All Ages 

Hiker 
Adult 
Subadult 
All Ages 

n 

256 
120 
376 

87 
46 

133 

84 
41 

125 

78 
28 

106 

136 
57 

193 

24 
13 
37 

9 
6 

15 

17 
5 

22 

80 
35 

115 

~eg~ession Equation 

Y=252.2 + 0.570X 
Y=287.4 + 0.062X 
Y=263.2 + 0.402X 

Y=129. 0 + 1. 243X 
Y=106.4 + 2.393X 
Y=118.7 + 1.712X 

Y=161.0 - 0.684X 
Y=293.7 - 2.809X 
Y=188.0 - 1.006X 

Y=157.2 + 1.178X 
Y=247.0 - 0.971X 
Y=184.6 + 0.407X 

Y=101.4 + 2.353X 
Y=76.62 + 3.599X 
Y= 86.4 + 2.966X 

Y=337.7 - 4.321X 
Y=383.2 - 4.563X 
Y=359.3 - 4.541X 

Y= 70.0 + 0.968X 
Y=81.43 + 1.429X 
Y= 64. 8 + 1. 526X 

Y=325. 1 - 1. 541 X 
Y=280.2 + 0.114X 
Y=313.8 - 1.152X 

Y=286.2 - 0.606X 
Y=280.9 - 0.858X 
Y=287.2 - 0.771X 

93 

0.072 
o. 011 
0.057 

0.208 
0.331 
0.262 

-0.135 
-0.406 
-o. 177 

0.148 
-1). 164 
0.057 

0.331 
0.568 
0.436 

-0.589 
-0.912 
-0.691 

0.445 
0.347 
0.533 

-0.119 
0.020 

-0.097 

-0.083 
-0.119 
-o. 107 

F 

1. 3 
0.0 
1. 2 

3.8 
5.4 
9.7 

1. 5 
7.7 
4.0 

1. 7 
0.7 
0.3 

p 

N 
N 
N 

N 
0.025 
0.002 

N 
0.010 
0.050 

N 
N 
N 

16.5 0.000 
26.2 0.000 
44.8 0.000 

11. 7 
54.0 
32.1 

0.002 
0.000 
0.000 

1. 7 N 
0.5 N 
5.2 0.050 

I). 2 
o.o 
0.2 

0.5 
0.5 
1.3 

N 
N 
N 

N 
N 
N 



Table 32. Continued. 

Activity Type n Regression Equation r F p 

All Beat Traffic 
Adult 674 Y=202,6 + 0.184X 0.024 0.4 N 
Subadult 311 Y=226.6 + 0,302X 0,047 0.6 N 
All Ages 985 Y=206.7 + 0.323X 0.045 2.0 N 

All Foot Traffic 
Adult 97 Y=300.6 - 0.979X -o. 125 1. 5 N 
Subadult 40 Y=285.9 - 0,955X -0.147 0, 8 N 
All Ages 137 Y=298.0 - 1.030X -0.140 2.7 N 

All Activities 
Adult 771 Y=218.3 - 0.049X -0.006 o.o N 
Subadult 351 Y=233.2 + 0.182X 0.028 0.3 N 
All Ages 1122 Y=219.9 + 0.119X 0.017 0.3 N 

• 
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Table 33, Flushing responses <" flushed/100) of eagles to 
nine types of human activities while perched in trees at 
Washington Eddy on the SRBENA. 

Adult Subadult All Ages 

Activity II< Year n Mean n Mean n Mean 

Motorboat <Running) 
1985-86 586 0.218 351 0,234 937 0.224 
1986-87 891 o. 177 274 0.299 1165 0.206 
Both Years 1477 o. 194 625 0.262 2102 0.214 

Motorboat <Drifting) 
1985-86 252 0.290 190 0.326 442 0.305 
1986-87 617 0.292 167 0.347 784 0.304 
Both Years 869 0.291 357 0.336 1226 0.304 

Raft (Recreation> 
1985-86 548 o. 190 196 0.270 744 0.211 
1986-87 706 o. 163 378 o. 175 1084 o. 167 
Both Years 1254 o. 175 574 0.207 1828 0.185 

Raft (Research) 
1985-86 132 0.432 88 0.534 220 0,473 
1986-87 173 0.254 74 0.378 247 0.292 
Both Year• 305 o. 311 162 0.463 467 0.377 

Dory or Drift 
1985-86 266 0.346 150 0.393 416 0.363 
1986-87 451 0.381 216 0.431 667 0.397 
Both Y~ars 717 0.368 366 0.415 1083 0.384 

Canoe 
1985-86 124 0.057 45 o. 111 169 0.071 
1986-87 177 0.113 107 0.019 284 0.078 
Both Years 301 0.090 152 0.046 453 0. 075 

Kayak 
1985-86 136 0.037 48 0.021 184 0. 033 
1986-87 135 0.096 59 0. 051 194 0.083 
Both Years 271 0.066 107 0.037 378 0.058 

Bank Fisher 
1985-86 32 0.656 12 0.500 44 0.614 
1986-87 38 0.605 9 0.778 47 0,638 
Both Years 70 0.629 21 0.619 91 0.626 

Hiker 
1985-86 81 0.469 38 0.553 119 0.496 
1986-87 77 0.779 42 0.833 119 0.798 
Both Years 158 0.620 80 0.700 238 0.647 
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Table 33. Continued. 

Adult Subadulj: All Ages 

Activity ii< Year n Mean n Mean n Mean 

All Boat Traffic 
1985-86 2044 0.228 1068 0.289 3112 0.249 
1986-87 3150 0.223 1275 0.260 4425 0.234 
Both Years 5194 0.225 2343 0.274 7537 0.240 

All Foot Traffic 
1985-86 113 0.522 50 0.540 163 0.528 
1986-87 115 0.722 51 0.824 166 0.753 
Both Years 228 0.623 101 0.683 329 0.641 

All Activities 
1985-86 2157 0.243 1118 0.301 3275 0.263 
1986-87 3265 0.241 1326 0.283 4591 0.253 
Both Years 5422 0.242 2444 0.291 7866 0.257 
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Table 34, Statistical probabilities co1paring flushing responses of bald eagles to nine types of hu1an activities •hile 
perched in trees at ~ashington Eddy on the SRBENA in 1985-86. 

Kotorboat Kotorboat Raft Raft Dory or Canoe Kayak Bank Hiker 
(Runl rnriftl (Reel (Res> Drift Fisher 

Kotorboat (Runl 
Adult 
Subadult 
All Ages 

Kotorboat (Drift) 
Adult 0.033 
Subadult 0.026 
All Ages 0.001 

Raft (Recreate) 
Adult N 0.002 
Subadul t N N 
All Ages N 0.003 

Raft (Research! 
Adult 0.000 0.007 0.000 
Subadul t 0.000 0.002 0.000 
All Ages 0.000 0.000 0.000 

Dory or Ori ft 
Adult 0.000 N 0.000 N 

Subadult 0.000 N 0.021 0.048 
All Ages 0.000 N 0.000 0.009 

Canoe 
Adult 0.000 0.000 0.001 0.000 0.000 
Subadul t N 0.007 0.039 0.000 0.001 
All Ages 0.000 0.000 0.000 0.000 0.000 

Kayak 
Adult 0.000 0.000 0.000 0.000 0.000 N 

Subadul t 0.001 0.000 0.000 0.000 0.000 N 

All Ages 0.000 0.000 0.000 0.000 0.000 N 

Bank Fi sher 
Adult 0.000 0.000 0.000 0.037 0.001 0.000 0.000 
Subadult N N N N N 0.009 0.000 

All Ages 0.000 0.000 0.000 N 0.002 0.000 0.000 

Hiker 
Adult 0.000 0.004 0.000 N N 0.000 0.000 N 

Subadult 0.000 0.014 0.001 N N 0.000 0.000 N 

All Ages 0.000 0.000 0.000 M 0.012 0.000 0.000 N 
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Table JS. Statistical probabilities coaparing flushing responses of bald eagles to nine types of human activities while 
perched in trees at Nashington Eddy on the SRBENA in 1~86-87. 

Motorboat Motorboat Raft Raft Dory or Canoe Kayak Bank Hiker 
(Run I (Drift l (Recl (Res) Drift Fisher 

Motorboat (Run) 
Adult 
Subadult 
All Ages 

Motorboat (Drift) 
Adult 0.000 
Subadult N 
All Ages 0.000 

Raft (Recreate) 
Adult N 0.000 
Subadul t 0.000 0.000 
All Ages 0.021 0.000 

Raft (Research! 
Adult 0.024 N 0.007 
Subadult N N 0.000 
All Ages 0.004 N 0.000 

Dory or Drift 
Adult 0.000 0.003 0.000 0.004 
Subadult 0.004 N 0.000 N 
All Ages 0.000 0.000 0.000 0.004 

Canoe 
Adult 0.047 0.000 N 0.001 0.000 
Subadult 0.000 0.000 0.000 0.000 0.000 
All Ages 0.000 0.000 0.000 0.000 0.000 

K.1y,a;, 
Adult 0.02b 0.000 N 0.001 0.000 N 
Subadult 0.000 0.000 0.026 0.000 0.000 N 
Al 1 Ages 0.000 0.000 0.004 0.000 0.000 N 

Bank Fi sher 
Adult 0.000 0.000 0.000 0.000 0. 011 0.000 0.000 
Subadul t 0.007 0.024 0.000 N N 0.000 0.000 
All Ages 0.000 0.000 0.000 0.000 0.002 0.000 0.000 

Hiker 
Adult 0.000 0.000 0.000 0.000 0.000 0.000 0.000 N 
Subadult 0.000 0.000 0.000 0.000 0.000 0.000 0.000 , N 
All Ages 0.000 0.000 0.000 0.000 0.000 0.000 0.000 N 
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Table J6. Statistical probabilities co1paring flushing responses of bald eagles to nine types of hu1an activities while 
perched in trees at ~ashington Eddy on the SRBENA in 1985-86 and 19.86-87 co1bined. 

"otorboat "otorboat Raft Raft Dory or Canoe Kayak Bank Hiker 
{Run) !Drift) <Reel {Res! Drift Fisher 

"otorboat {Runl 
Adult 
Subadult 
All Ages 

"otorboat {Drift) 
Adult 0.000 
Subadul t 0.017 
All Ages 0.000 

Raft {Recreate! 
Adult N 0.000 
Subadult O.OJO 0.000 
All Ages 0.025 0.000 

Raft !Research l 
Adult 0.000 N 0.000 
Subadult 0.000 0.008 0.000 
All Ages 0.000 0.005 0.000 

Dory or Drift 
Adult 0.000 0.001 0.000 N 
Subadult 0.000 O.OJ4 0.000 N 
Al I Ages 0.000 0.000 0.000 N 

Canoe 
Adu! t 0.000 0.000 0.000 0.000 0.000 
Subadult 0.000 0.000 0.000 0.000 0.000 
All Ages 0.000 0.000 0.000 0.000 0.000 

Kayak 
Adult 0.000 0.000 0.000 0.000 0.000 N 
Subadul t 0.000 0.000 0.000 0.000 0.000 N 
All Ages 0.000 0.000 0.000 0.000 0.000 N 

Bank Fisher 
Adult 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Subadult 0.001 0.016 0.000 N M 0.000 0.000 
All Ages 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Hiker 
Adult 0.000 0.000 0.000 0.000 0.000 0.000 0.000 N 
Subadul t 0.000 0.000 0.000 0.001 0.000 0.000 0.000 N 
All Ages 0.000 0.000 0.000 0.000 0.000 0.000 0.000 N 
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Figure ~5. Flushing responses (% flushed/100) of eagles 
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Table 37. Flushing responses(% flushed/100) of eagles to 
nine types of human activities while feeding on the ground at 
Washington Eddy on the SRBENA, 

Adult 

Activity 8c Year n 

Motorboat (Running) 
1985-86 53 
1986-87 73 
Both Years 126 

Motorboat <Drifting) 
1985-86 15 
1986-87 29 
Both Years 44 

Raft (Recreation) 
1985-86 17 
1986-87 39 
Both Years 56 

Raft <Research) 
1985-86 20 
1986-87 21 
Both Years 41 

Dory or Drift 
1985-86 31 
1986-87 50 
Both Years 81 

Canoe 
1985-86 5 
1986-87 13 
Both Years 18 

Kayak 
1985-86 0 
1986-87 8 
Both Years 8 

Bank Fisher 
1985-86 3 
1986-87 9 
Both Years 12 

Hiker 
1985-86 15 
1986-87 18 
Both Years 33 

Mean 

0,943 
0,945 
0.944 

0.867 
0,931 
0.909 

1.000 
0.436 
0.607 

1.000 
0.857 
0.927 

0.936 
0.840 
0.877 

1.000 
0.385 
0.556 

0.250 
0.250 

1.000 
0,889 
0.917 

1',000 
0.944 
0.970 
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Subadult 

n 

23 
35 
58 

8 
11 
19 

7 
23 
30 

6 
15 
21 

13 
24 
37 

0 
6 
6 

0 
2 
2 

1 
2 
3 

9 
7 

16 

Mean 

0,957 
0,943 
0.948 

1.000 
1,000 
1.000 

0.714 
o. 652 . 
0.667 

0.500 
0.800 
0.714 

0.923 
0.917 
0.919 

0.833 
0.833 

0.500 
0.500 

1.000 
1.000 
1. 000 

1.000 
1.000 
1. 000 

All Ages 

n 

76 
108 
184 

23 
40 
63 

24 
62 
86 

26 
36 
62 

44 
74 

118 

5 
19 
24 

0 
10 
10 

4 
11 
15 

24 
25 
49 

Mean 

0.947 
0.944 
0,946 

0.913 
0,950 
0,937 

0.917 
0.516 
0.628 

0,885 
0.833 
0.855 

0.932 
0.865 
0.890 

1.000 
0.526 
0.625 

0.300 
0.300 

1. 000 
0.909 
0.933 

1. 000 
0.960 
0.980 



Table 37. Continued. 

Adult Subadult All Ages 

Activity g, Year n Mean n Mean n Mean 

All Boat Traffic 
1985-86 141 0.950 57 0.877 198 0.929 
1986-87 233 0.773 116 0.853 349 0.799 
Both Years 374 0.840 173 0.861 547 0.846 

All Foot Traffic 
1985-86 18 1.000 10 1.000 28 1.000 
1986-87 27 0.926 9 1. 000 36 0.944 
Both Years 45 0.956 19 1. 000 64 0.969 

All Activities 
1985-86 159 0.956 67 0.896 226 0.938 
1986-87 260 0.789 125 0.864 385 0.813 
Both Years 419 0.852 192 0.875 611 0.859 
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Table 38. Statistical probabilities co1paring !lushing responses oi bald eagles to nine types oi hu1an activities ohile 
ieeding (upper right half) and standing tlooer leit half) on the ground at Washington Eddy on tho SRBENA in 1985-86. 

"otorboat "otorboat RaH RaH Dory or Canoe Kayak Bank Hiker 
(Run I (Drift I (Reel (Ros) DriH Fisher 

Kotorboat (Run) 
Adult N N N N N N N 
Subadult N N 0.026 N N N 
All Ages N N N N N N N 

"otorboat (Driitl 
Adult N N N N N N N 
Subadult N N N N N N 
All Ages N N N N N N N 

Raft (Recreate) 
Adult N N N N N N N 
Subadult N N N N N N 
All Ages N N N N N N N 

Raft (Research) 
Adult N N N N N N N 
Subadul t N N N N N N 
All Ages N N N N N N N 

Dory or Drift 
Adult N N N N N N N 
Subadul t N N N N N N 
All Ages N N N N N N N 

Canoe 
Adult N N N N N N N 
Subadult N N N N N 
All Ages N N N N N N N 

Kayak 
Adult 
Subadul t 
All Ages 

Bank Fi sher 
Adult N N N N N N N 
Subadult N N N N N N N 
All Ages N N N N N N N 

Hiker 
Adult N N N N N N N 
Subadult N N N N N N N 
All Ages N N N N N N N 
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Table 39. Statistical probabilities co1paring flushing responses of bald eagles to nine types of hu1an activities while 
feeding !upper right half) and standing !lower left half) on the ground at Washington Eddy on the SRBENA in 1986-87. 

"otorboat "otorboat Raft Raft Dory or Canoe Kayak Bank Hiker 
!Run) !Drift) !Rec) !Res) Drift Fisher 

"otorboat !Run) 
Adult N 0.000 N N 0.000 0.000 N N 
Subadul t N 0.012 N N N N N N 
All Ages N 0.000 N N 0.000 0.000 N N 

"otorboat !Drift) 
Adult N 0.000 N N 0.001 0.000 N N 
Subadult N N N N N N N N 
All Ages N 0.000 N N 0.000 0.000 N N 

Raft !Recreate) 
Adult 0.000 0.000 0.004 0.000 N N 0,037 o. 001 
Subadult o.oos N N N N N N N 
All Ages 0.000 0.000 0.004 0.000 N N 0.036 0.000 

Raft !Research) 
Adult N N 0.006 N 0.013 0.007 N N 
Subadul t N N N N N N N N 
All Ages N N 0.000 N 0.03S 0.004 N N 

Dory or Drift 
Adu! t N N 0.000 N 0.003 0.002 N N 
Subadult N N 0.010 N N N N N 
All Ages N N 0.000 N 0.003 0.000 N N 

Canoe 
Adult 0.000 0.000 N 0.030 0.000 N N 0.001 
Subadul t N N 0.044 N N N N N 
All Ages 0.009 N N N 0.016 N N 0.002 

Kayak 
Adult N N N N N N O. 01S 0.000 
Subadult N N N N N N N N 
All Ages N N 0.017 N N N o.ooe 0.000 

Bank Fisher 
Adult N N N N N N N N 
Subadult N N N N N N N N 
All Ages N N 0.041 N N N N N 

Hiker 
Adult N N 0.001 N N 0.011 N N 
Subadult N N N N N N N N 
All Ages N N 0.000 N N N N N 
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Table 40. Statistical probabilities ca1paring flushing responses of bald eagles ta nine types al hu1an activities •hile 
feeding (upper right half) and standing !laNer left halfl an the ground at Washington Eddy an the SRBENA in 1985-Bb and 
19Bb-87 caabined. 

natarboat notorboat Raft Raft Dory or Canoe Kayak Bank Hiker 
lRunl !Drift) !Reel !Resl Drift Fisher 

natarbaat !Runl 
Adult N 0.000 N N 0.000 0.000 N N 
Subadul t N 0.001 0.013 N N N N N 
All Ages N 0.000 0.041 N 0.000 0.000 N N 

Natarbaat (Drift) 
Adult N 0.001 N N 0.005 0.000 N N 
Subadult N 0.014 0.037 N N N N N 
All Ages N 0.000 N N 0.001 0.000 N N 

Raft (Recreate) 
Adult 0.000 0.000 0.001 0.001 N N N 0.000 
Subadult 0.011 N N 0.022 N N N 0.025 
All Ages 0.000 0.000 0.004 0.000 N N 0.043 0.000 

Raft !Research) 
Adult N N 0.004 N 0.003 0.000 N N 
Subadult N N N N N N N N 
All Ages N N 0.001 N 0.040 0.001 N N 

Dary or Drift 
Adult N N 0.000 N 0.004 0.000 N N 
Subadult N N N N N N N N 
All Ages N N 0.000 N 0.003 0.000 N N 

Canoe 
Adult 0.001 0.032 N N N N N o. 001 
Subadult N N N M N N N N 
All Ages N N N N N N N 0.000 

Kayak 
Adult N N N N N N 0.010 0.000 
Subadul t N N N N N N N N 
All Ages N N N N N N 0.001 0.000 

Bank Fisher 
Adult N N N N N N N N 
Subadult N N N N N N N N 
All Ages N N N N N N N N 

Hiker 
Adult N N 0.000 N N o. 038 N N 
Subadul t N N N N N N N N 
All Ages N N 0.000 N N N N N 
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Table 41. Flushing responses (" flushed/100) of eagles to 
nine types of human activities while standing on the ground 
at Washington Eddy on the SRBENA. 

Adult Subadult All Ages 

Activity &c Year n Mean n Mean n Mean 

Motorboat (Running) 
1985-86 75 0.960 38 0.921 113 0.947 
1986-87 74 0.932 43 0.814 117 0.889 
Both Years 149 0.946 81 0.864 230 0.917 

Motorboat <Drifting) 
1985-86 25 0.880 14 1.000 39 0.923 
1986-87 29 0,966 20 0.700 49 0.857 
Both Years 54 0.926 34 0.824 88 0.886 

Raft (Recreation) 
1985-86 30 0.933 15 0.933 45 0.933 
1986-87 59 0.424 21 0.429 80 0.425 
Both Years 89 0.596 36 0.639 125 0.608 

Raft (Research) 
1985-86 30 0,867 3 1. 000 33 0.879 
1986-87 18 0.833 9 0.889 27 0.852 
Both Years 48 0.854 12 0.917 60 0.867 

Dory or Drift 
1985-86 35 0.886 16 0.750 51 0.843 
1986-87 45 o. 911 21 0.857 66 0.894 
Both Years 80 0.900 37 o. 811 117 0.872 

Canoe 
1985-86 1 1 1,000 2 1. 000 13 1,000 
1986-87 9 0.333 6 1.000 15 0.600 
Both Years 20 0.700 8 1,000 28 0.786 

Kayak 
1985-86 0 0 0 
1986-87 9 0.778 6 0.833 15 0.800 
Both Years 9 0.778 6 0.833 15 0.800 

Bank Fisher 
1985-86 2 1,000 1 1,000 3 1,000 
1986-87 4 1.000 1 1,000 5 1.000 
Both Years 6 1.000 2 1,000 8 1.000 

Hiker 
1985-86 34 0.941 15 0.933 49 0.939 
1986-87 18 0.889 8 0.875 26 0.885 
Both Years 52 0.923 23 0.913 75 0.920 
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Table 41. Continued. 

Adult Subadult All Ages 

Ac:tivity ll< Year n Mean n Mean n Mean 

All Boat Traffic: 
1985-86 206 0.922 88 0.909 294 0.918 
1986-87 243 0.774 126 0.754 369 0.767 
Both Years 449 0.842 214 0.818 663 0.834 

All Foot Traffic: 
1985-86 36 0.944 16 0.938 52 0.942 
1986-87 22 0.909 9 0.889 31 0.903 
Both Years 58 0.931 25 0.920 83 0.928 

All Ac:tivities 
1985-86 242 0.926 104 0.914 346 0.922 
1986-87 265 0.785 135 0.763 400 0.778 
Both Years 507 0.852 239 0.829 746 0.845 
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Table 42. Probability values comparing the flushing responses 
of adult and subadul t eagles wh,i le perched in trees at 
Washington Eddy on the SRBENA for nine types of human 
activities during 1985-86 and 1986-87. 

Adult - Subadult Comparison 

Activity Type 1985-86 1986-87 Both Years 

Motorboat (Running) N 0.000 0.001 
Motorboat <Drifting) N N N 
Raft (Recreation) 0.023 N N 
Raft <Research) N N 0.007 
Dory or Drift N N N 
Canoe N 0.008 N 
Kayak N N N 
Bank Fisher N N N 
Hiker N N N 

All Boat Traffic 0.000 0.009 0.000 
All Foot Traffic N N N 

All Activities 0.000 0.003 0.000 
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Table 43, Probability values comparing the flushing responses 
of adult and subadult eagles while feeding on the ground at 
Washington Eddy on the SRBENA for nine types of human 
activities during 1985-86 and 1986-87, 

Adult - Subadult Comparison 

Activity Type 1985-86 1986-87 Both Years 

Motorboat <Running) N N N 
Motorboat <Drifting) N N N 
Raft (Recreation) N N N 
Raft (Research> I). Ql)8 N N 
Dory or Drift N N N 
Canoe N N 
Kayak N N 
Bank Fisher N N N 
Hiker N N N 

All Boat Traffic N N N 
All Foot Traffic N N N 

All Activities N N N 
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Table 44. Probability values comparing the flushing responses 
of adult and subadult eagles while standing on the ground at 
Washington Eddy on the SRBENA for nine types of human 
activities during 1985-86 and 1986-87. 

Adult - Subadult Comparison 

Activity Type 1985-86 1986-87 Both Years 

Motorboat <Running) N N N 
Motorboat <Drifting) N 0.028 N 
Raft (Recreation) N N N 
Raft <Research) N N N 
Dory or Ori ft N N N 
Canoe N N N 
Kayak N N 
Bank Fisher N N N 
Hiker N N N 

All Boat Traffic N N N 
All Foot Traffic N N N 

All Activities N N N 
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Table 45, Prcbability values ccmparing the flushing respcnses 
cf eagles amcng three types cf activities, perching, feeding, 
and standing, at Washingtcn Eddy en the SRBENA fer nine types 
cf human activities fer 1985-86 and 1986-87 ccmbined, 

Eagle Activity Ccmpariscn 

Activity Type Perch-Feed Perch-Stand Feed-Stand 

Mctcrbcat (Running> 0.000 0.000 N 
Mctcrbcat (Drifting) 0.000 0.000 N 
Raft (Recreaticn) 0.000 0.000 N 
Raft (Research) 0.000 0.000 N 
Dery er Drift 0.000 0.000 N 
Cance 0.000 0.000 N 
Kayak 0.016 0.000 N 
Bank Fisher 0.041 N N 
Hiker 0.000 0.000 N 

All Beat Traffic 0.000 0.000 N 
All Feet Traffic 0.000 0.000 N 

All Activities 0.000 0.000 N 
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Figure 26. Combined flushing responses (% flushed/100) of 
eagles while perching, feeding, and standing at Washington 
Eddy by age (upper·), type of traffic (middle), and year 
( l ewer) . 
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Table 46. Probability values comparing the flushing responses 
of eagles between the two years (1985/86 and 1986/87) while 
perched in trees at Washington Eddy on the SRBENA for nine 
types of human activities. 

Yearly Comparison 

Activity Type Adult Subadult All Ages 

Motorboat <Running) N N N 
Motorboat (Drifting) N N N 

Raft <Recreation) N 0.010 0.020 
Raft (Research> 0.002 N 0.000 
Dory or Drift N N N 

Canoe N 0.040 N 

Kayak N N N 

Bank Fisher N N N 

Hiker 0.000 0.013 0.000 

All Boat Traffic N N N 

All Foot Traffic N N N 

All Activities N N N 
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Table 47. Probability values comparing the flushing responses 
of eagles between the two years (1985/86 and 1986/87) while 
feeding on the ground at Washington Eddy on the SRBENA for 
nine types of human activities. 

Ye,arl y Comparison 

Activity Type Adult Subadult All Ages 

Motorboat (Running) N N N 
Motorboat (Drifting) N N N 
Raft <Recreation) 0.000 N 0.001 
Raft <Research) N N N 
Dory or Drift N N N 
Canoe N N 
Kayak 
Bank Fisher N N N 
Hiker N N N 

All Boat Traffic 0.000 N 0.000 
All Foot Traffic N N N 

All Activities 0.000 N 0.000 
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Table 48. Probability values comparing the flushing responses 
cf eagles between the two years (1985/86 and 1986/87) while 
standing on the ground at Washington Eddy on the SRBENA for 
nine types cf human activities. 

Yearly Comparison 

Activity Type Adult Subadult All Ages 

Motorboat <Running) N N N 
Motorboat (Drifting) N N N 
Raft (Recreation) 0.000 0,006 0.000 
Raft <Research) N N N 
Dory or Drift N N N 
Cance 0.002 N 0.035 
Kayak 
Bank Fisher N N N 
Hiker N N N 

All Boat Traffic 0.000 0.007 0.000 
All Foot Traffic N N N 

All Activities 0.000 0.004 0.000 
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Table 49. Flushing responsas (S flushed/1001 of bald eagles of all ages from nine types of 
huaan activities while perching in trees and feeding or standing on the ground subdivided by 
day of week for 1985-86 and 1986-87 coabined, 

--------------------------------------------------------------------------------------------

Activity Type n 

Perching in Trees 

Motorboat <Run) 255 
Motorboat <Drift) 207 
Raft (Recreate) 517 
Raft (Research) 226 
Dory/Drift 138 
Canoe 181 
Kayak 201 
Bank Fisher 5 
Hiker 35 

All Boat Traffic 1725 
All Foot Traffic 40 

All Activity 1765 

Sun 

Feeding/Standing on Ground 

Motorboat (Run) 
Motorboat <Drift) 
Raft <Recreate) 
Raft (Research) 
Dory/Drift 
Canoe 
Kayak 
Bank Fisher 
Hiker 

All Boat Traffic 
Al 1 Foot Traffic 

All Activity 

36 
14 
35 
71 
40 
24 

4 
0 

27 

224 
27 

251 

Mean 

0,157 
0.261 
0.163 
0.345 
0.442 
0.088 
0.030 
0.400 
o. 771 

0. 197 
0,725 

0.209 

0.944 
0.857 
o. 771 
0.901 
0.975 
0.708 
0.000 

0.852 

0,862 
0.852 

0.861 

n 

200 
112 
107 

0 
100 

13 
35 

9 
36 

567 
45 

612 

33 
11 

I 
0 

47 
0 
2 
0 

38 

9~ 
38 

132 

Day of Week 

Mon 

0.256 
0.321 
0,308 

0.360 
0.000 
0.200 
0.667 
0.250 

0.287 
0,333 

0.291 

1,000 
1. 000 
1. 000 

0.830 

0.500 

0.947 

0.904 
0.947 

0.917 
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n 

278 
179 
30 

0 
211 

16 
0 

32 
55 

714 
87 

801 

82 
37 
17 

0 
46 
13 
0 
5 

13 

195 
18 

213 

Tue 

Mean 

0.259 
0.425 
0.467 

0.588 
o. 125 

0.625 
0.836 

0.406 
0.759 

0,445 

0.963 
1. 000 
1. 000 

0.848 
1. 000 

1. 000 
1.000 

0.949 
1. 000 

0.953 

n 

227 
115 

41 
0 

73 
27 

0 
8 

64 

483 
72 

555 

36 
3 
9 
0 
8 
5 
0 
2 

27 

61 
29 

90 

Wed 

Mean 

0.269 
0.287 
0.244 

0.315 
0.296 

1.000 
0.641 

0.280 
0.681 

0.332 

0.917 
1,000 
o. 778 

1. 000 
0.800 

1. 000 
1. 000 

0.902 
1. 000 

0,933 



Table 49, Cantinued, 

--------------------------------------------------------------------------------------------
Day cf Week 

-------------------------------------------------------------------------
Thu Fri Sat Tatals 

-------------- -------------- -------------- --------------Activity Type n Mean n Mean n Mean n Mean 

--------------------------------------------------------------------------------------------
Perching in Trees 

Matar beat <Run) 435 0.202 223 0.220 484 0.184 2102 0,214 
Matarbaat (Drift) 305 0, 21,1, 82 0.329 221, 0.292 1221, 0,304 
Raft (Recreate) 77 0,429 20 0.250 1031, 0,154 1828 0.185 
Raft <Research) 241 0.407 0 0 41,7 o. 377 
Dary/Drift 133 0.271 219 0.31,5 209 0,21,8 1083 0.384 
Cance 3 I, 000 0 213 0.038 453 0,075 
Kayak I, 0.000 0 131, 0.01,1, 378 0.058 
Bank Fisher lb 0.438 14 0.857 7 0.281, 91 0.1,21, 
Hiker 19 0.737 17 0.588 12 0.583 238 0,1,47 

All Beat Traffic 1200 0.280 544 o. 291, 2304 0, 11,8 7537 0,240 
All Fact Traffic 35 O.bOO 31 0,710 19 0.474 329 0,1,41 

All Activity 1235 0.289 575 0,318 2323 0, 171 781,1, 0.257 

Feeding/Standing on Ground 

1'1atorboat <Run) 80 0.925 1,8 0.941 79 0.81,1 414 0.930 
Motorboat <Drift) 37 0.941, 20 0.750 29 0.828 151 0.907 
Raft <Recreate) 11 0,909 I 1.000 137 0.489 211 O.blb 
Raft <Research) 51 0,804 0 0 122 0, 81, I 
Dary/Drift 33 0.879 21, 1,000 35 0.771 235 0,881 
Canoa 0 0 10 0.300 52 0,712 
Kayak 0 0 19 0.737 25 0.1,00 
Bank Fisher 8 0.875 4 I. 000 4 I. 000 23 0.957 
Hiker 4 0.750 10 1,000 5 I, 000 124 0.944 

All Boat Traffic 212 0.892 115 0,922 309 0.1,57 1210 0.840 
All Foat Traffic 12 0.833 14 1. 000 9 1.000 147 0.941, 

All Activity 224 0.888 129 0.930 318 0,1,1,7 1357 0.851 

--------------------------------------------------------------------------------------------
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Table 50, Statistical probabilities comparing flu1~IQq rell!.On!•t of bald eagles fro• 
foot and boat traffic during the seven days of the Neek while perching in trees 
(upper right half) and feeding or standing on the ground <loNer !aft half) at 
Washington Eddy on the SRBENA during 19B5-B6 and 19B6-B7 ca•bined. 

Sunday 
Al I Boats 
Al I Foots 
All Activity 

Monday 
Al I Boats 
All Foots 
Al I Act! vi ty 

Tuesday 
Al I Ba.ts 
All Foots 
All Activity 

Wednesday 
Al I Boats 
All Foots 
All Activity 

Thursdiy 
All Boats 
All Foots 
All Activity 

Friday 
Al I Boats 
All Foots 
All Activity 

Saturday 
All Boats 
Al I Foots 
All Activity 

Sun 

N 
N 
N 

0.005 
N 

0.001 

N 
N 
N 

N 
N 
N 

N 
N 
N 

0.000 
N 

0.000 

Man 

0.000 
0, 001 
0.000 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

0.000 
N 

0.000 

Tue 

0.000 
N 

0.000 

0.000 
0.000 
0.000 

N 
N 
N 

N 
N 

0.021 

N 
N 
N 

0.000 
N 

0.000 
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Wed 

0.000 
N 

0.000 

N 
0.001 

N 

0.000 
N 

0.000 

N 
N 
N 

N 
N 
N 

0.000 
N 

0.000 

Thu 

0.000 
N 

0.000 

N 
0.031 

N 

0.000 
N 

0.000 

N 
N 
N 

N 
N 
N 

N 
N 

0.000 

Fri 

0.000 
N 

0.000 

N 
0.003 

N 

0.000 
N 

0.000 

N 
N 
N 

N 
N 
N 

0.000 
N 

0.000 

Sat 

0.024 
N 

0,003 

0.000 
N 

0.000 

0,000 
o. 028 
0.000 

0.000 
N 

0.000 

0.000 
N 

0.000 

0.000 
N 

0.000 
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Figure 27. Flushing responses (% flushed/1001 eagles from 
boat and foot traffic for the seven days of the week while 
perching in trees <upper) and feeding/standing on the ground 
( l ewer l . 
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Table St. Least squares cubic regression of flushing responses <S flushing/1001 of 
eagles by sequence of occurrence for nine types of huaan activities while perching 
in tttt~ at Washington Eddy on the SRBENA during 198S-86 and 1986-87 combined. 

Activity n Regression Equation R F p 

------------------------------------------------------------------------------------
Motorboat (Run) 

Adult 61 
Subadult 51 
All Ages 61 

Motorboat <Drift) 
Adu! t S8 
Subadult 46 
All Ages 60 

Raft <Recreate) 
Adu! t 71 
Subadul t S8 
All Ages 72 

Raft (Research l 
Adult 22 
Subadult 19 
All Ages 24 

Dory/Drift 
Adult 
Subadult 
All Ages 

Canoe 
Adult 
Subadult 
All Ages 

Kayak 
Adult 
Subadult 
All Ages 

Bank Fisher 
Adult 
Subadult 
Al I Ages 

Hiker 
Adult 
Subadult 
Al I Ages 

41 
28 
42 

65 
48 
67 

55 
25 
55 

11 
6 

11 

24 
10 
26 

Y• 0.223 - o.oos5x + o.oooosxA2 - o.0000002xAJ o.482 
Y= 0.33S - 0.0121X + 0.00014XA2 - O.OOOOOOJXAJ O.S41 
v= 0.229 + o.001sx - o.00023xA2 + o.000002JxA3 0.462 

Y• 0.597 - 0.0389X + 0.00098XA2 - 0.0000076XAJ 
Y• O.S17 - 0.0235X + 0.00034XA2 - 0.0000012XA3 
Y• 0.472 - 0.0218X + 0,00046XA2 - 0.0000034XAJ 

v= o.JS6 - o.022ox + o.ooosaxA2 - o.0000049xAJ 
Y• O,S07 - 0.0413X + 0.00118XA2 - 0.0000098XAJ 
Y• 0.389 - 0.0247X + 0,0006JXA2 - 0.0000051XAJ 

Y= 0.373 - 0.0099X - 0.00021XA2 + 0.0000042XAJ 
Y• 0,527 - 0.0217X - 0.00012XA2 + 0.0000066XA3 
Y• 0.463 - 0.0203X + 0.00014XA2 + o.000001oxA3 

Y• o.343 - o.0122x + o.00041xA2 - o.ooooos4XAJ 
Y= 0.429 - 0.0146X + 0,00046XA2 - 0.0000045XA3 
Y= 0.364 - 0.0157X + 0.00061XA2 - 0.0000067XA3 

Y= 0.210 - o.0221x + o.00060XA2 - o.0000049xA3 
Y=-0.008 + 0.0079X - 0.00021XA2 + 0.0000014XAJ 
Y= 0.234 - 0.0174X + 0.00045XA2 - 0.0000037XA3 

Y• 0.224 - 0,0155X + 0.00035XA2 - 0.0000025XAJ 
Y= 0.104 - o.oo74X + o.00011xA2 - o.0000012xAJ 
Y= 0.162 - O.Oll!X + 0.00025XA2 - 0.0000017XA3 

Y= o.69S + o.oos0x - o.00422xA2 + o.0001090xAJ 
Y= 2.222 - 1.8201X + 0.57618XA2 - 0.0559370XA3 
Y= o.739 - o.0110x - o.00213xA2 + o.oooo636XA3 

v= o.582 + o.0256X - o.00154xA2 + o.00001a1xA3 
v= o.474 + o.0774X - o.0012oxA2 + o.0001424xA3 
Y= 0.587 + 0.0219X - 0.00126XA2 + 0.0000147XA3 
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0.551 
0.597 
0.527 

0.475 
'O. 464 
0.631 

0.513 
0.652 
0.612 

0.332 
0.200 
0.299 

0,479 
o. 180 
0.434 

O.S15 
0,464 
0.544 

0.641 
0,714 
0.635 

0.440 
0.480 
0.3S6 

5.7 0.001 
6.S 0.000 
6.4 0.000 

7.B 
7.7 
7.2 

6.5 
4.9 

15.0 

2. 1 
3.7 
4.0 

1. 5 
0.3 
1. 2 

0.000 
0.000 
0.000 

0.000 
0.002 
0.000 

N 
0,028 
0,016 

N 
N 
N 

6.0 0.000 
0.5 N 
4.9 0.002 

6.1 0.000 
!. 9 N 
7.1 0.000 

1. 6 
0.7 
1. 6 

1. 6 
0.6 
1. 1 

N 
N 
N 

N 
N 
N 



Tabla 51, Continued, 

------------------------------------------------------------------------------------
Activity n Regression Equation R F p 

All B0o1t Traffic 
Adu! t 75 Y= 0.347 - 0,0170X + o.ooo36XA2 - o.0000026XA3 0,804 43.4 0.000 
Subo1dult 75 Y= 0,449 - 0,0274X + o.00062xA2 - o.0000045XA3 0,639 16.3 0.000 
All Ages 75 Ya 0.380 - 0.0204X + 0.00045XA2 - 0.0000033XAJ 0.834 54.2 0.000 

All Foot Traffic 
Adult 26 Y= o.577 + o.0109x - o.00133XA2 + o.0000164XAJ 0.438 1. 7 N 
Subadul t 12 Y= 0.510 + 0.0357X - 0,00414XA2 + O.OOOOB91XAJ 0.301 0.3 N 
All Ages 28 v= o.567 + o.0165X - o.00101xA2 + o.0000132xA3 0.348 1. I N 

All Activities 
Adult 75 Y= 0,371 - 0.0183X + 0.00038XA2 - 0,0000027XA3 0.813 46,2 0.000 
Subadul t 75 Y= 0,467 - 0,0285X + o.ooo65XA2 - o.ooooo48XA3 0.649 17. 2 0.000 
All Ages 75 Y= 0.402 - 0,0216X + 0.00047XA2 - 0.0000034XAJ 0.847 60.3 0.000 

------------------------------------------------------------------------------------
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Table 52. Least squares linear regression of flushing responses 
(% flushing/100) of eagles by sequence of occurrence of nine types 
of human activities while feeding or standing on the ground at 
Washington Eddy on the SRBENA during 1985-86 and 1986-87 combined. 

Activity Type 

Motorboat <Run) 
Adult 
Subadult 
All Ages 

Motorboat <Drift) 

n 

275 
139 
414 

Adult 98 
Subadult 53 
All Ages 151 

Raft (Recreate) 
Adult 
Subadult 
All Ages 

Raft (Research) 
Adult 
Subadult 
All Ages 

Dory/Drift 
Adult 
Subadult 
All Ages 

Canoe 

Kayak 

Adult 
Subadult 
All Ages 

Adult 
Subadult 
All Ages 

Bank Fisher 
Adult 
Subadult 
All Ages 

Hiker 
Adult 
Subadult 
All Ages 

145 
66 

211 

89 
33 

122 

161 
74 

235 

38 
14 
52 

17 
8 

25 

18 
5 

23 

85 
39 
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Regression Equation 

Y=0.950 - 0.0007X 
Y•0.950 - 0.0097X 
Y=0.941 - 0.0020X 

Y=0.903 + 0.0014X 
Y=0.901 - 0.0014X 
Y=0.898 + o.0000x 

Y=0.634 - 0.0031X 
Y=0.747 - 0.0079X 
Y=0.662 - 0.0040X 

Y=0.863 + 0.0075X 
Y=0.745 + 0.0103X 
Y=0.836 + 0.0071X 

Y=0.879 + 0.0015X 
Y=0.963 - 0.0289X 
Y=0.889 - 0.0016X 

Y=0.874 - 0.0093X 
Y=0.874 + 0.0018X 
Y=0.886 - 0.0064X 

Y=0.767 - O.Ol41X 
Y=0.321 + 0.0357X 
Y=0.831 - 0.0151X 

Y=0.899 + 0.0092X 
Y=l.000 + O.OOOOX 
Y=0.932 + 0.0055X 

Y=0.937 + 0.0006X 
Y=0.924 + O.Ol52X 
Y=0.941 + 0.0006X 
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r 

-0.042 
-0.265 
-0.095 

0.097 
-0.060 
0.050 

-0.071 
-0.147 
-0.088 

0.053 
0.118 
0.064 

0.039 
-0.357 
-0.036 

-0.462 
o. 145 

-0.326 

-0.219 
0.218 

-0.214 

o. 139 
1.000 
0.910 

0.052 
0.043 
0.042 

F 

0.5 
10.3 
3,8 

0.9 
0.2 
0.4 

0.7 
l. 4 
l. 6 

0.3 
0.4 
0,5 

p 

N 
0.002 

N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

0.2 N 
10.5 0.002 
0.3 N 

9.7 0.005 
0.3 N 
6.0 0.025 

0.8 N 
0.3 N 
l. l N 

0.3 
o.o 
0.2 

0.2 
o. l 
0.2 

N 
N 
N 

N 
N 
N 



Table 52, Continued, 

Ac:tivity Type n Regression Equation F p 

All Boat Traffic: 
Adult 823 Y=0.872 - 0.0038X· -0.143 17,2 0,005 
Subadult 387 Y=0,874 - 0.0048X -0.139 7.5 0,010 
All Ages 1210 Y=0,872 - 0,0040X -0,141 24,4 0.000 

All Foot Traffic: 
Adult 103 Y=0.938 + 0,0007X 0.052 0.3 N 
Subadult 44 Y=0.934 + 0,0123X 0.051 o. 1 N 
All Ages 147 Y=0.943 + 0,0007X 0.042 0,3 N 

All Ac:tivities 
Adult 926 Y=0.878 - 0.0032X -0.128 15.4 0.001 
Subadult 431 Y=0.887 - 0.0053X -0.151 10.0 0,003 
All Ages 1357 Y=0.879 - 0.0035X -0.132 24.0 0.000 
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Table 53. Least squares quintic regression of the nu1ber oi eagles counted on one river 1ile against the sequence (nu1berl 
oi occurrence of recreational activities at Mashington Eddy on the SR8ENA during 1985-86 and 1986-87 co1bined. 

Location 
and Age n Regression Equation r F p 

Perched in Trees 

Adult bO Y=4.687 - 0,5831 + 0.04561'2 - 0.001b7l'3 + 0.00002751'4 - 0.0000001bbl'5 -0.974 201.5 0.000 
Subadult bO Y=2.085 - 0.2041 + 0.01401'2 - 0.000501'3 + 0.00000821'4 - 0.0000000511'5 -o. 9b5 147.6 0,000 
All Ages bO Y=b.772 - 0,7871 + 0.05951'2 - 0.002171'3 + 0.00003571'4 - 0.0000002161'5 -0.982 292.2 0.000 

Feeding or Standing on Ground 

Adult 60 Y=l.779 - 0.3701 + 0.02931'2 - 0.001031'3 + 0.00001b3l'4 - 0.0000000951'5 -0.933 72.3 0.000 
Subadult 60 Y=0.757 - 0.1521 + 0.01251'2 - 0.000461'3 + 0.00000771'4 - 0.0000000471'5 -0.877 35.B 0.000 
All Ages 60 Y=2.535 - 0.5221 + 0.04171'2 - 0.001491'3 + 0.00002391'4 - 0.0000001421'5 -0.929 67.B 0.000 
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Table 54, Least squares linear regression cf the percent cf 
subadult eagles against the sequence <number) cf occurrence 
cf recreational activities at Washington Eddy en the SRBENA 
during 1985-86 and 1986-87 combined. 

n Ragrassicn Equation r F 

Perched in Trees 

114 Y = 37.9 - 0.289X -0.707 111. 8 

Feeding er Standing en Ground 

(.() 
1-
....J -, 
i5 
-::r: 
co -, 
V:1 
I-

i'.;:; 
(,.,) 
c.: 
w 
CL 

51 Y • 40.3 - 0,402X -0.458 13, 0 

'.,; SU8ADUL TS/HUMAN ACTll.JITY COMF'ARISOM 

4<;: -. 
I~.:::_~.,. -.,.~ _,_ 

:::::~~=:···································· ·-... _ ------.. 
1 A •............................................................................... :::~::,..:'.:.,,, ..... ~~:~:~~~··········· - . . ... . 

··- ·--.. 
. . 

(1 

• lri Tr-ees 

p 

0.000 

0. 000 

Figure 30, Relationship between.the daily sequence lnumberl 
of recreational activities and the percentage of subadult 
eagles present at Washington Eddy. 
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Table 55. ~east squares parabolic regression of flushing responses 
C" flushing/100) of eagles by hour of day for nine types of human 
activities while perching in trees at Washington Eddy on the SRBENA 
during 1985-86 and 1986-87 combined. 

Activity n 

Motorboat (Run) 
Adult 20 
Subadult 18 
All Ages 20 

Motorboat (Drift) 
Adult 18 
Subadul t 18 
All Ages 18 

Raft (Recreate) 
Adult 17 
Subadul t 13 
All Ages 17 

Raft <Research) 
Adult 8 
Subadult 8 
All Ages 8 

Dory/Drift 
Adult 
Subadult 
Al 1 Ages 

Canoe 
Adult 
·Subadult 
All Ages 

Kayak 
Adult 
Subadult 
All Ages 

Bank Fisher 
Adult 
Subadult 
All Ages 

Hiker 
Adult 
Subadult 
All Ages 

18 
17 
18 

14 
11 
14 

11 
10 
11 

8 
6 
8 

16 
15 
16 

Regression Equation 

Y= 0.190 + o.021x - o.0016xA2 
Y=-0.929 + o.221x - o.0099xA2 
Y= 0.113 + 0.040X - 0.0025XA2 

Y= 1.018 - 0.147X + 0.0071XA2 
Y= 4.638 - o.719X + o.0292xA2 
Y= 1.973 - 0.301X + 0.0132XA2 

Y=-0.048 + 0.087X - 0.0051XA2 
Y• 5.141 - 0.804X + 0.0324XA2 
Y=-0.260 + o.11ox - o.0056XA2 

v= 1.382 - o.22ox + o.0114xA2 
Y• 9.445 - 1.465X + 0.0586XA2 
Y= 2.459 - 0.360X + 0.0159XA2 

Y= 1.327 - 0.124X + 0.0033XA2 
Y= 1.106 - 0.070X + 0.0007XA2 
Y= 1.097 - 0.080X + 0.0014XA2 

Y= 5.849 - 0.932X + 0.0369XA2 
Y= 6.126 - 0.945X + 0.0363XA2 
Y• 6.522 - 1.030X + 0.0404XA2 

Y•-1.160 + 0.180X - 0.0066XA2 
Y=-0.909 + 0.126X - 0.0039XA2 
Y=-1.172 + 0.180X - 0.0066X-2 

Y= 7.766 - 1.315X + 0.0577XA2 
Y= 8.669 - 1.463X + 0.0633X-2 
Y= 8.509 - 1.437X + 0.0625XA2 

Y= 4.608 - 0.679X + 0.0278XA2 
Y= 0.110 + 0.119X - 0.0058XA2 
Y= 3.168 - 0.426X + 0.0172X-2 
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R 

0.536 
0.663 
0.595 

0.465 
0.640 
o.575 

o.55o 
0.772 
0.545 

0.503 
0.521 
0.314 

0.669 
0.627 
0.706 

0.845 
0.801 
0.862 

0.345 
0.288 
0.324 

0.677 
o.561 
0.676 

0.495 
o. 169 
0.356 

F p 

3.4 0.041 
5.9 0.007 
4.6 0.015 

2. 1 
5.2 
3.7 

N 
0.012 
0,035 

3.0 N 
7.4 0.007 
3.0 N 

0.8 N 
0.9 N 
0.3 N 

6.1 0.006 
4.5 0.020 
7.4 0.003 

13.7 0.001 
7.2 0.012 

15.8 0.000 

0.5 N 
0.3 N 
0.5 N 

2. 1 
0.7 
2. 1 

2. 1 
0.2 
0.9 

N 
N 
N 

N 
N 
N 



Table 55. Continued. 

Activity n Regression Equation R F p 

All Boat Traffic 
Adult 20 Y= 2. 163 - 0.308X + 0.0119X"2 0.804 15.5 0.000 
Subadult 20 Y= 1.908 - 0.262X + 0.0104X"2 0.404 1. 7 N 
All Ages 20 Y= 1. 835 - 0.247X + 0.0093X"2 0.898 35.3 0.000 

All Foot Traffic 
Adult 16 Y= 4.295 - 0.651X + 0.0275X"2 0.544 2.7 N 
Suba.dult 15 Y= 0.277 + 0.075X - 0.0036X"2 0.105 o. 1 N 
All Ages 16 Y= 2.952 - 0.414X + 0.0176X"2 0.423 1. 4 N 

All Activities 
Adult 20 Y= 2.182 - 0.310X + 0.0121X"2 0.798 14.9 0.000 
Subadult 20 Y= 1. 851 - 0.248X + 0, 0097X~·:z 0.394 1. 6 N 
All Ages 20 Y= 1,848 - 0.248X + 0.0094X"2 0.864 25.0 0,000 
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Table 56. Least squares parabolic regression of flushing responses 
(% flushing/100) of eagles by hour of day for nine types of human 
activities while feeding or standing on the ground at Washington Eddy 
on the SRBENA during 1985-86 and 1986-87 combined. 

Activity n 

Motorboat (Run> 
Adult 16 
Subadult 15 
All Ages 16 

Motorboat <Drift) 
Adult 12 
Subadult 10 
All Ages 13 

Raft <Recreate) 
Adult 13 
Subadul t 11 
All Ages 13 

Raft (Research) 
Adult 6 
Subadult 5 
All Ages 6 

Dory/Drift 
Adult 
Subadult 
All Ages 

Canoe 
Adult 
Subadult 
All Ages 

Kayak 
Adult 
Subadult 
All Ages 

Bank Fisher 
Adult 
Subadult 
All Ages 

Hiker 
Adult 
Subadult 
All Ages 

15 
13 
15 

7 
5 
8 

4 
2 
4 

6 
4 
6 

9 
7 
9 

Regression Equation 

Y= 1.944 - 0.183X + 0.0081XA2 
Y= 3.046 - 0.392X + 0.0173XA2 
Y= 2.230 - 0.237X + 0.0104XA2 

Y=-4.166 + 0.932X - 0.0418XA2 
Y= 3.449 - 0.463X + 0.0204XA2 
Y=-0.897 + 0.329X - 0.0146XA2 

Y= 2.552 - 0.264X + 0.0089XA2 
Y=l0.119 - 1.574X + 0.0647XA2 
Y= 2.293 - 0.225X + 0.0074XA2 

Y=-4.175 + 0.897X - 0.0383XA2 
Y= 4.887 - 0.681X + 0.0281XA2 
Y=-3.638 + 0.803X - 0.0344XA2 

Y= 3.804 - 0.530X + 0.0227XA2 
Y= 4.235 - 0.596X + 0.0251XA2 
Y= 4.029 - 0.571X + 0.0245XA2 

Y= 9.867 - 1.488X + 0.0580XA2 
Y=-27.19 + 3.788X - 0.1269XA2 
Y= 5.930 - 0.824X + 0.0319XA2 

Y=81.309 - 12.21X + 0.4584XA2 
Insufficient Data 
Y=86.673 - 13.02X + 0.4889X~·2 

Y= 1.680 - 0.130X + 0.0057XA2 
Insufficient Data 
Y= 1.680 - 0.130X + 0.0057XA2 

Y=-0.630 + 0.252X - 0.0096XA2 
Y= 2.257 - o.222x + o.oo93XA2 
Y= 0.228 + 0.113X - 0.0041XA2 
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R 

0.569 
0.616 
0.599 

0.690 
0.429 
0.394 

0.255 
0.559 
0.226 

0.667 
0.312 
0.624 

0.384 
0.382 
0.427 

0.682 
0.849 
0.486 

0.819 

0.837 

0.280 

0.280 

0.842 
0.475 
0.736 

F 

3. 1 
3.7 
3.6 

4. 1 
0.8 
0.9 

0.3 
1. 8 
0.3 

1. 2 
0. 1 
1. 0 

1. 0 
0.9 
1. 3 

1. 7 
2.6 
0.8 

1. 0 

1.2 

o. 1 

o. 1 

7.3 
0.6 
3.5 

p 

N 
N 
N 

0.044 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 

N 

N 

N 

0.020 
N 
N 



Table 56. Continued. 

Activity n Regression Equation R F p 

All Boat Traffic 
Adult 17 Y= 2.146 - 0.207X + O. 0078X''2 0.514 2.5 N 
Subadult 17 Y= 3.104 - 0.399X + 0.0171X"2 0.670 5.7 0.009 
All Ages 17 Y= 2.394 - 0.257X + 0.0102X"2 0.492 2.2 N 

All Foot Traffic 
Adult 9 Y=-0.521 + 0.231X - o. 0087Xr·2 0.804 5.5 0. 037 
Subadult 8 Y= 2,119 - 0.197X + 0, 0082Xr·2 0.497 0,8 N 
All Ages 9 Y= 0.320 + 0.097X - 0. 0035Xr·2 0.688 2.7 N 

All Activities 
Adult 17 Y= 1.894 - O. 164X + O. 0060X"2 0.479 2.1 N 
Subadult 17 Y= 3.084 - 0.391X + 0. 0167X''2 0,667 5,6 0.010 
Ages 17 Y= 2.224 - 0.226X + 0.0089X"2 0.473 2.0 N 
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Figure 32. Comparison of the flushing responses of eagles at 
Washington Eddy from all activities to the hourly occurrence 
of these activities. 
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Table 57. Least squares linear regression of flushing responses 
(% flushing/100) of eagles by season (84 days) for nine,types of 
human activities while perching in trees at Washington Eddy on the 
SRBENA during 1985-86 and 1986-87 combined. 

Activity Type 

Motorboat (Run) 
Adult 
Subadult 
All Ages 

Motorboat (Drift) 
Adult 
Subadult 
All Ages 

Raft <Recreate) 
Adult 
Subadult 
All Ages 

Raft (Research) 
Adult 
Subadult 
All Ages 

Dory/Drift 
Adult 
Subadult 
All Ages 

Canoe 

l<ayak 

Adult 
Subadult 
All Ages 

Adult 
Subadult 
All Ages 

Bank Fisher 
Adult 
Subadult 
All Ages 

Hiker 
Adult 
Subadult 
All Ages 

n 

1477 
625 

2102 

869 
357 

1226 

1254 
574 

1828 

305 
162 
467 

717 
366 

1083 

301 
152 
453 

271 
107 
378 

70 
21 
91 

158 
80 

238 

Regression Equation 

Y=0.296 - 0.0027X 
Y=0.476 - 0.0048X 
Y=0.331 - 0.0029X 

Y=0.320 -
Y=0.473 -
Y=0.348 -

0.0007X 
0.0029X 
O. 0011 X 

Y=0.361 - 0.0040X 
Y=0.559 - 0.0072X 
Y=0.407 - 0.0047X 

Y=0.469 - 0.0038X 
Y=0.623 - 0.0044X 
Y=0.523 - 0.0040X 

Y=0.447 - 0.0018X 
Y=0.574 - 0.0033X 
Y=0.482 - o.0022x 

Y=0.329 - 0.0046X 
Y=0.074 - 0.0005X 
Y=0.268 - 0.0036X 

Y=0.258 - 0.0040X 
Y=0.341 - 0.0060X 
Y=0.280 - 0.0045X 

Y=0.921 - 0.0110X 
Y=0.758 - 0.0050X 
Y=0.866 - 0.0089X 

Y=0.636 - 0.0004X 
Y=0.745 - 0.0011X 
Y=0.668 - 0.0005X 

135 

r 

-o. 124 
-0. 191 
-o. 130 

-0.028 
-0.105 
-0.040 

-0. 196 
-0.274 
-0.214 

-0. 163 
-0. 183 
-0.170 

-0.071 
-0. 130 
-0.086 

-0.279 
-0.035 
-0.228 

-0.219 
-0.392 
-0.260 

-0.357 
-0.215 
-0.314 

-0.016 
-0.045 
-0.021 

F p 

23.2 0.000 
23.5 0.000 
36.2 0.000 

0.7 
3.9 
2.0 

N 
0.050 

N 

50.2 0.000 
46.5 0.000 
87.8 0.000 

8.3 0.005 
5.5 0.025 

13.8 0.000 

3.6 N 
6.3 0.025 
8.1 0.005 

25.2 0.000 
0.2 N 

24.7 0.000 

13.6 0.000 
19.0 0.000 
27.2 0.000 

9.9 0.002 
0.9 N 
9.8 0.002 

0.0 N 
0.2 N 
0. 1 N 



Table 57. Continued. 

Activity Type n Regression Equation r F p 

All Boat Traffic 
Adult 5194 Y=0.359 - 0.0032X -0.020 106.2 0.000 
Subadult 2343 Y=0.522 - 0.0053X -0.209 106.8 0.000 
All Ages 7537 Y=0.396 - 0.0036X -0.024 184.8 0.000 

All Foot Traffic 
Adult 228 Y=0.716 - 0.0026X -0.104 2.5 N 
Subadult 101 Y=0.739 - 0.0015X -0.004 0.4 N 
All Ages 329 Y=0.719 - 0.0022X -0.087 2.5 N 

All Activities 
Adult 5422 Y=0.388 - 0.0035X -0.152 128.5 0.000 
Subadult 2444 Y•0.548 - 0.0055X -0.216 119.6 0.000 
All Ages 7866 Y=0.425 - 0.0039X -0.164 218.6 0.000 
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Figure 33. Flushing responses (% flushed/100) of adult and 
subadult eagles from all activities while perched in trees 
<upper), feeding/standing on the ground (middle), and all 
ages (lower ) . 

137 



Table 58. Least squares linear regression of flushing responses 
(% flushing/100) of eagles by season (84 days) for nine types of 
human activities while feeding or standing on the ground at 
Washington Eddy on the SRBENA during 1985-86 and 1986-87 combined. 

Activity Type 

Motorboat (Run) 
Adult 
Subadult 
All Ages 

,Motorboat <Drift) 

n 

275 
139 
414 

Adult 98 
Subadult 53 
All Ages 151 

Raft (Recreate) 
Adult 
Subadult 
All Ages 

Raft (Research) 
Adult 
Subadult 
All Ages 

Dory/Drift 
Adult 
Subadult 
All Ages 

Canoe 

Kayak 

Adult 
Subadult 
All Ages 

Adult 
Subadult 
All Ages 

Bank Fisher 
Adult 
Subadult 
All Ages 

Hiker 
Adult 
Subadult 
All Ages 

145 
66 

211 

89 
33 

122 

161 
74 

235 

38 
14 
52 

17 
8 

25 

18 
5 

23 

85 
39 

124 

Regression Equation 

Y•0.907 + 0.0013X 
Y=l.036 - 0.0039X 
Y=0.974 - 0.0014X 

Y=0.926 - o.0002x 
Y•l.247 - o.0000x 
Y•l.083 - 0.0046X 

Y=0.542 + 0.0016X 
Y=0.984 - 0.0076X 
Y=0.639 - 0.0006X 

Y=0.862 + 0.0009X 
Y=0.835 - 0.0014X 
Y=0.875 - 0.0005X 

Y=0.931 - 0.0011X 
Y=0.913 - 0.0010X 
Y=0.928 - o.0012x 

Y=l.219 - 0.0128X 
Y=l.015 - 0.0023X 
Y•l.176 - 0.0106X 

Y=0.907 - 0.0119X 
Y=l.106 - 0.0082X 
Y=0.891 - 0.0082X 

Y•0.819 + 0.0069X 
Y•l.000 + O.OOOOX 
Y=0.859 + 0.0055X 

Y=l.000 - 0.0019X 
Y=0.937 + 0.0003X 
Y=0.973 - 0.0009X 
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r 

0.088 
-0.271 
-0.095 

-0.010 
-0.507 
-0.243 

0.051 
-0.231 
-0.019 

0.039 
-0.060 
-0.021 

-0.060 
-0.064 
-0.004 

-0.403 
-0.155 
-0.380 

-0.436 
-0.218 
-0.291 

0.321 
1.000 
0.281 

-0.096 
0.021 

-0.051 

F 

2. 1 
10.9 
3.8 

p 

N 
0.002 

N 

0.0 N 
17.7 0.000 
9.4 0.005 

0.4 
3.6 
o. 1 

o. 1 
o. 1 
o. 1 

0.6 
0.3 
1. 0 

N 
N 
N 

N 
N 
N 

N 
N 
N 

7.0 0.025 
0.3 N 
8.4 0.010 

3.5 N 
0.3 N 
2. 1 N 

1.8 N 
0.0 N 
1.8 N 

0.8 N 
0.0 N 
0.3 N 



Table 58, Continued. 

Activity Type n Regression Equation F p 

All Boat Traffic 
Adult 823 Y=0.899 - 0,0017X -0.074 4.5 0.050 
Subadult 387 Y=l,007 - 0.0043X -0.227 20.9 0. 000 
All Ages 1210 Y=0.937 - 0,0027X -o. 129 20.4 0. 000 

All Foot Traffic 
Adult 103 Y=0.958 + 0.0006X 0.030 o. 1 N 
Subadult 44 Y=0.960 - 0.0002X -0.013 o.o N 
All Ages 147 Y=0.955 + 0,0003X 0.020 o. 1 N 

All Activities 
Adult 926 Y=0.913 - 0.0018X -0.080 6.0 0.025 
Subadult 431 Y=l. 011 - 0.0042X -0.224 22.6 0.000 
All Ages 1357 Y=0.947 - 0.0027X -o. 131 23.6 0.000 

139 



Table 59. Comparison of recreational activity and extent of 
flushing caused to perched eagles at the Washington Eddy on the 
SRBENA in 1985-86 and 1986-87 combined. Flushing occurs when an 
eagle is displaced from its tree perch. The flush index is the 
ratio of flushing to occurrence; values greater than one indicate 
higher than expected disturbance. The ranking system is subdivided 
by type of activity (per act) and number of persons engaged in each 
activity type (per num), 

Activity Eagles Ranking 
Occurrence Flushing 

Activity Flush F·er Per 
Type ** n % n % Index Act Num* 

Motorboat <Run) 349 17.7 377 21. 8 1. 2 6 6 
Motorboat <Drift) 47 2.4 156 9.0 3.7 1 1 
Raft (Recreate) 652 33.1 338 19.5 0.6 7 8 
Raft <Research) 89 4.5 176 10.2 2.3 2 2 
Dory/Drift 270 13.7 416 24.0 1. 8 3 4 
Canoe 245 12.4 34 2. () 0.2 8 9 
Kayak 169 8.6 22 1. 3 0.2 9 7 
Bank Fisher 35 1. 8 57 3.3 1. 8 4 3 
Hiker 113 5.7 154 8.9 1. 6 5 5 

Consumptive 701 35.6 1006 58.2 1. 6 
Naturalistic 1268 64.4 724 41. 8 0.6 

Total 1969 100. 0 1730 1 c)I). 0 1. c) 

* Ranking (per num) is scaled by the average number of persons 
engaged in each activity type. 

** Only first passes of running motorboats and drifting 
motorboats are included. 
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Table 60. Comparison of recreational activity and number of 
perched eagles encountered at the Washington Eddy on the SRBENA in 
1985-86 and 1986-87 combined. An encounter occurs when an ~ctivity 
passes within 500 meters of an eagle. The encounter index is the 
ratio of encounter to occurrence; values greater than one indicate 
higher than expected iriteraction. The ranking system is subdivided 
by type of activity (per act) and number of persons engaged in each 
activity type (per num). 

Activity Eagle Ranking 
Occurrence Encounter 

Activity Encounter Per Per 
Type ** n % n % I nde:< Act Num* 

Motorboat (Run) 349 17.7 1639 24.5 1. 4 3 4 
Motorboat <Drift) 47 2.4 500 7.5 3. 1 1 1 
Raft (Recreate) 652 33. 1 1828 27.4 0.8 5 9 
Raft (Research) 89 4.5 467 7.0 1. 6 ~ 

"- 2 
Dory/Drift 270 13.7 1083 16.2 1 ? . - 4 5 
Canoe 245 12.4 453 6.8 0.5 9 7 
Kayak 169 8.6 378 5.7 0.7 7 3 
Bank Fisher 35 1. 8 91 1. 4 0.8 6 6 
Hiker 113 5.7 238 3.6 0.6 8 8 

Consumptive 701 35.6 3313 49.6 1. 4 
Naturalistic: 1268 64.4 3364 50.4 0.8 

Total 1969 100.0 6677 100.0 1. 0 

* Ranking (per num) is scaled by the average number of persons 
engaged in each activity type. 

** Only first passes of running motorboats and drifting 
motorboats ar·e included. 

141 



Table 61. Comparison of recreational activity and extent of 
flushing caused to feeding eagles at the Washington Eddy on the 
SRBENA in 1985-86 and 1986-87 combined. Flushing occurs when an 
eagle is displaced from its food carcass. The flush index is the 
ratio of flushing to occurrence; values greater than one indicate 
higher than expected disturbance. The ranking system is subdivided 
by type of activity (per actl and number of persons engaged in each 
activity type (per numl. 

Activity 
Type** 

Motorboat CRunl 
Motorboat (Drift) 
Raft (Recreate) 
Raft (Research) 
Dory/Drift 
Canoe 
Kayak 
Bank Fisher 
Hiker 

Consumptive 
Naturalistic 

Total 

Activity 
Occurrence 

n 

349 
47 

652 
89 

270 
245 
169 

35 
113 

" 
17.7 
2.4 

33. 1 
4.5 

13.7 
12.4 
8.6 
1. 8 
5.7 

701 35.6 
1268 64.4 

1969 100.0 

Eagles 
Flushing 

n 

153 
26 
54 
53 

105 
15 

3 
14 
48 

" 
32.5 
5.5 

11. 5 
11. 3 
22.3 
3.2 
0.6 
3.0 

10. 2 

298 63.3 
173 36.7 

471 100. 0 

Flush 
Inde:< 

1.8 
2.3 
(). 3 
2.5 
1. 6 
0.3 
o. 1 
1. 7 
1. 8 

l. 8 
0.6 

1. 0 

Ranking 

Per 
Act 

3 
2 
7 
1 
6 
8 
9 
5 
4 

Per 
Num* 

3 
2 
9 
1 
5 
6 
8 
4 
7 

* Ranking (per num) is scaled by the average number of persons 
engaged in each activity type. 

** Only first passes of running motorboats and drifting 
motorboats are included. 
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Table 62. Comparison of recreational activity and number of 
feeding eagles encountered at the Washington Eddy on the SRBENA in 
1985-86 and 1986-87 combined. An encounter occurs when an activity 
passes within 500 meters of an eagle. The encounter index is the 
ratio of encounter to occurrence; values greater than one indicate 
higher than e:<pected interaction. The ranking system is subdivided 
by type of activity <per act) and number of persons engaged in each 
activity type (per num). 

Activity Eagle Ranking 
Occurrence Encounter 

Activity Encounter Per Per 
Type ** n % n % Inde:< Act Num* 

Motorboat <Runl 349 17.7 161 29. 1 1. 6 3 3 
Motorboat <Drift l 47 2.4 28 5. 1 2. 1 2 2 
Raft <Recreate) 652 33.1 86 15.6 o. 5 7 9 
Raft <Research) 89 4.5 62 11. 2 2.5 1 1 
Dory/Drift 270 13.7 118 21.3 1. 6 5 4 
Canoe 245 12.4 24 4.3 0. 3 8 8 
f(:ayak 169 8.6 1 0 1. 8 0.2 9 7 
Bank Fi sher 35 1. 8 15 2.7 1. 5 6 5 
Hiker 113 5.7 49 8.9 1. 6 4 6 

Consumptive 701 35.6 322 58.2 1. 6 
Naturalistic 1268 64.4 231 41. 8 0. 6 

Total 1969 100.0 553 100.0 1. 0 

* Ranking <per num) is scaled by the average number of persons 
engaged in each activity type. 

** Only first passes of running motorboats and drifting 
motorboats are included. 
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Table 63, Comparison of recreational activity and extent of 
flushing caused to standing eagles at the Washington Eddy on the 
SRBENA in 1985-86 and 1986-87 combined. Flushing occurs when an 
eagle is displaced from its ground perch. The flush index is the 
ratio of flushing to occurrence; values greater than one indicate 
higher than expected disturbance. The ranking system is subdivided 
by type of activity (per act) and number of persons engaged in each 
activity type (per num), 

Activity Eagles Ranking 
Occurrence Flushing 

Activity Flush Per Per 
Type ** n % n % Inde:< Act Num* 

Motorboat (Run) 349 17.7 182 32.3 i. 8 4 4 
Motorboat <Drift) 47 2.4 40 7. 1 3,0 1 1 
Raft <Recreate) 652 33.1 76 13.5 0.4 7 9 
Raft (Research) 89 4.5 52 9.2 2. I) 3 2 
Dory/Drift 270 13.7 102 18. 1 1.3 5 5 
Canoe 245 12.4 22 3.9 0.3 8 8 
Kayak 169 8.6 12 2. 1 0.2 9 7 
Bank Fisher 35 L 8 8 1. 4 o. 8 6 6 
Hiker 113 5.7 69 12.3 2.2 2 3 

Consumptive 701 35.6 332 59.0 1. 7 
Naturalistic 1268 64.4 231 41.0 0. 6 

Total 1969 100.0 563 100. 0 1. 0 

* Ranking (per num) is scaled by the average number of persons 
engaged in each activity type. 

** Only first passes of running motorboats and drifting 
motorboats are included. 

144 



Table 64, Comparison of recreational activity and number of 
standing eagles encountered at the Washington Eddy on the SRBENA in 
1985-86 and 1986-87 combined. An encounter occurs when an activity 
passes within 500 meters of an eagle. The encounter index is the 
ratio of encounter to occurrence; values greater than one indicate 
higher than expected interaction. The ranking system is subdivided 
by type of activity (per act) and number of persons engaged in each 
activity type (per num). 

Activity Eagle Ranking 
Occurrence EncoL1nter 

Activity Encounter F'er· Per 
Type ** n % n % lnde:·: Act Num* 

Motorbo·at ( RLln) 349 17.7 193 29 .. 1 1. 6 4 4 
Motorboat <Drift) 47 2.4 42 6.3 2.6 1 1 
Raft <Recreate) 652 33. 1 125 18.9 0.6 7 9 
Raft (Research) 89 4.5 60 9. C) 2.0 2 2 
Dory/Drift 270 13.7 117 17 .. 6 1. 3 5 5 
Canoe 245 12.4 28 4.2 0.3 8 8 
f<ayak 169 8.6 15 2.3 0. 3 9 7 
Bank Fisher 35 1. 8 8 1. 2 0.7 6 6 
Hiker 113 5.7 75 11. 3 2. I) 3 3 

Consumptive 701 35.6 360 54.3 1. 5 
Naturalistic 1268 64.4 303 45.7 0.7 

Total 1969 100. 0 663 100. 0 1. 0 

* Ranking (per num) is scaled by the average number of persons 
engaged in each activity type. 

** Only first passes of running motorboats and drifting 
motorboats are included. 
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TASf( 2 - Food Analysis 

Methods 

Six transects were walked each week of both winter 

seasons to determine the number and species composition of 

salmon carcasses at the Washington Eddy on SRBENA. Notes on 

the condition of each carcass were made including degree of 

use (consumed, partially consumed, whole), species, depth in 

water, distance from river and road, and specific location on 

each transect. Weights of most whole carcasses were measured 

with a Pesola hanging scale. 

Analyses 

For the purpose of this report, all salmon carcasses 

tallied on all six transects were grouped together. Total 

biomass available was the total sum of the mass of all whole 

carcasses. Edible biomass is total biomass less 21 percent 

to account for the amount of each salmon that is not edible 

by eagles. 

Results and Discussion 

The peak number of salmon carcasses recorded at any one 

time was 123 which was far below historical counts of salmon 

at this same location (Table 65). The 1985-86 season was an 

odd-numbered year; the chum salmon escapement was e:<pected to 

be low, whereas the pink salmon escapement was e:<pected to be 

high, and this seemed to be the case. In 1986-87, counts 
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were 38.6 percent higher because of the aforementioned chum 

bi-yearly cycle. As expected, counts of coho and sockeye 

salmon were very low, representing an incidental food source 

for eagles at this location. 

In addition to higher salmon numbers in 1986-87, these 

salmon weighed more Ct• 3.52, P > 0.001) and therefore 

provided more edible biomass to eagles <Table 65). 

While the salmon availability index increased 39 percent 

from 1985-86 to 1986-87, the eagle population on all of the 

sw•sRS increased 37 percent during the same period (see Task 

4) indicating the intimate relationship between eagles and 

fish. It also suggests that the number of eagles may be 

predicted with reasonable accuracy if the quantity of 

available food is known as has been done in past studies in 

other areas. 

Peaks counts of salmon were made from late December to 

mid-January (Figure 34) during both years. Salmon were 

scarce during the first half of December and after January. 

Two floods late in the 1985-86 season removed many carcasses 

from the transects and, by mid-February, virtually none were 

left. A December flood in 1986-87 also removed carcasses, 

but extensive flooding in November Just before this wintering 

season had no apparent effect on carcass availability. 

The salmon to eagle index of abundance also indicated 

that food availability was most favorable to eagles during 

late December and early January (Figure 34). Low food stress 

would be most likely during this time of winter. The data 
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suggests high food stress during early December and late 

February. 

Peak counts of salmon biomass were poorly correlated 

with the influx of the eagle population on the SRBENA and 

SW&SRS during both years (see Task 4 for population curves). 

There was an early influx of eagles to the area this season 

with many high counts in many river sections occurring in 

early December. This phenomenon may have been caused by the 

extraordinary cold, snowy weather in November and early 

December of 1985, but eagles arrived well before peak salmon 

counts in 1986-87 as well. These data suggest that weather 

influences fall migration and that many eagles had previous 

knowledge of the food supply on the Skagit River or other 

means of acquiring this information; they arrived before the 

bulk of the food became available. 
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Table 65. Availability of chum, coho, and sockeye salmon 
carcasses on six transects (l,75 km total length) on gravel 
bars at the Washington Eddy on the SRBENA in 1985-86 and 
1986-87. (Pink salmon were not surveyed due to their 
advanced stage of decomposition and insignificant food value 
to eagles. No chinook salmon were present,) 

Date 

4 Dec 
ll Dec 
18 Dec 
26 Dec 

l Jan 
8 Jan 

16 Jan 
2:3 Jan 
30 Jan 

6 Feb 
12 Feb 
19 Feb 
26 Feb 

Totals 

3 Dec 
9 Dec 

16 Dec 
23 Dec 
30 Dec 

6 Jan 
13 Jan 
20 Jan 
27 Jan 

3 Feb 
10 Feb 
17 Feb 
24 Feb 

Totals 

Species 

Chum* Coho Sockeye 

7 
8 

14 
77 
79 
82 
51 
18 
16 
8 
3 
0 
0 

36:3 

5 
6 

41 
79 

123 
75 
61 
46 
32 
20 
11 

8 
0 

507 

I) 

0 
0 
0 
0 
1 
0 
0 
2 
0 
I) 

0 
I) 

3 

0 
0 
0 
0 
1 
0 
0 
0 
l 
0 
0 
0 
I) 

2 

0 
0 
0 
1 
I) 

0 
1 
I) 

I) 

0 
I) 

I) 

0 

2 

0 
1 
0 
I) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

Total 

7 
8 

14 
78 
79 
8:3 
52 
18 
18 
8 
3 
I) 

0 

:368 

5 
7 

41 
79 

124 
75 
61 
46 
33 
20 
l l 
8 
0 

510 

Edible 
Biomass 

(kg)** 

29.9 
23.9 
39.1 

247.0 
251.3 
278.7 
154.3 
57.3 
57.3 
25.4 

9.5 
I). I) 

0. I) 

117:3.7 

18,4 
25.8 

15 l. l 
291. 2 
457.0 
276.4 
224.8 
169.5 
121. 6 
73.7 
40.5 
29.5 

0. 0 

1879.5 

Index of 
Abundance 

*** 

o. l l 
0, 13 
0. 16 
1.63 
1.28 
0.70 
0.72 
0.22 
0. 61 
0.43 
0.79 
0.28 
1),05 

0. 13 
0.09 
0.57 
0.56 
2.44 
0, 91 
0.90 
0.48 
0.48 
0, 91 
0.65 
0.76 
0.04 

* Nine additional chums artificially supplied in 1985-86 
and 39 in 1986-87. 

** Whole carcass masses for 1985-86: n = 206, Mean= 4.04 
kg, SD= 1.66, Range= 0.90 to 9.20 kg. For 1986-87: n = 
118, Mean= 4.68 kg, SD= 1.43, Range= 2.3 to 8.9. Both 
Years: n = 324, Mean= 4.28 kg, SD= 1.61, Range= 0.9 to 9.2 
kg. Edible Biomass= Total Biomass X 0.787. 

*** Index of Abundance is the number of salmon per eagles 
counted during SRBENA AM censuses which provides a relative 
value of availability scaled for competition by other eagles. 
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Figure 34. Number of salmon carcasses counted weekly on 1.6 
km of transects at Washington Eddy (upper) and the number of 
salmon car;asses per number of eagles present on the SRBENA 
(lower) from 1 December to 28 February during 1985-86 and 
1986-87. 
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TASK 3 - Weather Monitoring 

Methods 

A weather monitoring station was established at Clark's 

Cabins on SRBENA at River Mile 75,5 approximately 200 meters 

from the river and was continuously monitored from 1 December 

to 28 February during both 1985-86 and 1986-87, 

Ambient temperature was measured at 2-hour intervals 

with a hygrothermograph positioned 1,5 meters above the 

substrate shielded from the sky and sun. Wind velocity was 

measured with a sensitive 3-cup anemometer positioned 5 

meters above the substrate. Cumulative readings were taken 

at dawn and dusk of each day so that a comparison between day 

and night could be made. Rainfall was measured with a 

rain gauge with a 300 square centimeter collecting area 

positioned 1 meter above the substrate. Readings also were 

taken at dawn and dusk to compare day and night rainfall 

patterns. Cloud cover was visually estimated at 3-hOLlr 

intervals when convenient. 

Analyses 

Basic statistics (sample size, mean, standard deviation) 

were calculated for all weather readings. 

well as monthly totals were tallied. 

Results and Discussion 

Daily readings as 

Ambient temperatLtre patterns showed unusual lows for 
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December, unusual highs for January, and moderate weather for 

February in 1985-86 (Table 66). The winter cf 1986-87 was 

warmer especially in December and February; temperatures 

in January were slightly lower than the previous year. 

Wind was high in January and February, but low in 

December in 1985-86 (Table 67). In 1986-87, wind velocity 

was high in February, intermediate in December, and low in 

January, 

Rain also was low in December, though snow was common, 

and rainfall increased later in the winter season cf 1985-86 

(Table 68). Rain late in the season caused 2 floods. In 

1986-87, rainfall was mostly in January and December, not 

February. There was an approximately 32 percent reduction in 

rainfall in 1986-87 compared to 1985-86. 

Cloud cover was low in December but higher in January 

and February (Table 69). Low cloud cover in December 

contributed to cold temperatures and heavy cloud cover later 

contributed to rain and flooding. There was a general 

increase in cloudiness over the course cf the 3 months cf 

1986-87, 

Weather data are being collected to analyze eagle 

activity patterns and to predict eagle energetics; these 

aspects will be compiled at a later date. 
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Table 66. Ambient temperatures <C) recorded at river mile 75,5 
(Clark's Cabins) on the SRBENA in 1985-86 and · 1986-87. * 

1985-86 

December January February 

Date Day Night Total Day Night Total Day Night Total 

1 -7.4 -5.4 -6.3 0.4 -0.4 -0.1 6.8 2.7 4.8 
2 -1.4 -1.4 -1.4 -0.2 -0.4 -0.3 3.7 3.7 3.7 
3 -0.2 0.3 o. 1 0.8 -0.9 -0.2 5.8 1. 0 3.4 
4 2.2 1. 6 1. 8 o.o 1.9 1. 1 4.3 4.2 4.3 
5 3.0 1. 6 2.2 2.8 2.7 2.8 4.5 2.5 3.5 
6 2.6 1. 7 2. 1 3.2 1. 0 1. 9 3.2 -0.2 1. 5 
7 3.4 0.3 1. 6 3.2 3.0 3. 1 2.0 -1. 0 0.5 
8 0.4 -1.9 -0.9 5.6 3.0 4. 1 -0.2 -1. 2 -0.7 
9 -1. 4 -3.4 -2.6 4.4 4.7 4.6 -0.5 -1. 0 -0.8 
10 -1. 2 -2.9 -2.2 5.4 5.9 5.7 1. 3 0.5 0.9 
11 -2.0 -3.1 -2.7 5.2 2.3 3.5 3.2 -0.5 1. 3 
12 -2.8 -5.6 -4.4 5.2 3. 1 4.0 1.2 -o.8 0.2 
13 -3.0 -1. 3 -2.0 5.6 4. 1 4.8 2.2 0.8 1. 5 
14 -0.4 -0.6 -0.5 4.4 3.3 3.8 3.3 1. 5 2.4 
15 1. 2 o.o o.5 4.2 4.3 4.3 -0.2 I). 3 <). 1 
16 2. 3 o. 1 1. 1 4.6 4. 1 4.3 -0.2 -1.0 -0.6 
17 2.2 -1. 6 o.o 4.6 2.4 3.3 -0.8 -1. 8 -1. 3 
18 -0.8 -2.0 -1. 5 5.0 6.6 5.9 -1. 5 -6.8 -4.2 
19 1. 4 -2. 1 -0.7 5.8 4.0 4.8 -3.3 -5.3 -4.3 
20 -1. 4 -2.7 -2.2 3.8 1. 1 2.3 -2.7 -1.8 -2.3 
21 -1.2 -1.6 -1.4 3.2 3.0 3. 1 -0.7 -0.5 -0.6 
22 -0.4 -1. 7 -1.2 3.0 1. 9 2.3 0.2 0.2 0.2 
23 -0.6 -2.1 -1.5 2.2 1.9 2.0 1. 2 2.2 1. 7 
24 o.o -2.4 -1.4 2.8 -0.3 1. 0 3.7 4.3 4.0 
25 -0.8 -2.6 -1.8 3.6 1. 4 2.3 5.8 4.5 5.2 
26 -2.0 -2.0 -2.0 4.0 5.0 4.6 6.3 3.3 4.8 
27 -1. 2 -3.7 -2.7 6.0 4.7 5.3 9.2 6.0 7.6 
28 -3.2 -3.6 -3.4 4.0 4.0 4.0 8.8 6.7 7.8 
29 -1. 2 -1. 6 -1.4 6.0 5.9 5.9 
30 0.4 -1.3 -0.6 6.4 5.9 6. 1 
31 -1. 0 -0.9 -0.9 6.8 6.9 6.8 

n 155 217 372 155 217 372 168 168 336 
Mean -0.5 -1. 7 -1.2 3.9 3. 1 3.4 3.6 0.8 1. 6 
so 2.7 2.0 2.4 2.2 2.2 2.3 3.6 3. 1 3.5 
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Table 66. Continued, 

1986-87 

December January February 

Date Day Night Total Day Night Total Day Night Total 

1 5.8 1. 1 3. 1 4.0 3.6 3.8 6.7 2.8 4.8 
2 2.4 0.7 1. 4 4.0 5.0 4,6 3.5 4.5 4.0 
3 2.8 1. 3 1. 9 6.0 5. 1 5.5 6.5 6.0 6.3 
4 4.8 3.7 4.2 6.2 2.9 4.3 6.8 6.8 6.8 
5 4.2 0.9 2.3 2.4 0.4 1. 3 8.7 5,2 6,9 
6 1. 4 -1.4 -0.3 1.8 -0.4 0.5 8.0 4.3 6.2 
7 2.4 1. 4 1. 8 0.8 -1.4 -0.5 9.0 5.3 7.2 
8 2.0 -1.0 0.3 0,8 0.4 0.6 10.3 8.3 9.3 
9 2.4 -1.9 -o. 1 3.2 4.0 3.7 11. 7 7.8 9.8 
10 3.0 -1. 0 0.7 6.0 7.0 6.6 10.0 8.5 9.3 
11 2.4 2.7 2.6 9.8 9. 1 9.4 9.0 4.3 6.7 
12 4.0 1.9 2.8 7.2 3.9 5.3 9.0 7.8 8.4 
13 4.6 4.3 4.4 3.2 1. 3 2. 1 9.3 7.7 8.5 
14 5.4 5.0 5.2 0.6 -2.3 -1. 1 8.5 6.0 7.3 
15 5.0 1. 3 2.8 -0.8 -3.0 -2. 1 8.2 6.3 7.3 
16 3.6 2. 1 2.8 -0.6 -2.3 -1. 6 7,2 4.7 :!5. 9 
17 4.4 1. 6 2.8 -0.6 1.3 0.5 5.0 1.8 3.4 
18 4.6 4.1 4,3 2.2 1.3 1.7 2.5 3.3 2.9 
19 6.0 1.9 3.6 0.8 0.7 0.0 6.3 5.2 5.8 
20 4.4 5.0 4.8 1.8 0.3 0.9 6.7 5.2 5.9 
21 5.8 6.7 6.3 3.4 1.6 2.3 6.5 3,5 5.0 
22 7.6 5.6 6.4 4.4 1.9 2.9 4.3 2.2 ,'3. 3 
23 6.6 5.7 6.1 4.0 3.9 3.9 5,5 4.2 4.8 
24 6.0 4. 1 4.9 3.8 3.0 3.3 6.3 0.7 3.5 
25 4.4 5.0 4.8 4.2 2.9 3.4 5.2 0 . I) 2.6 
26 6.2 4.7 5.3 3.2 2. 1 2.6 5.5 4,3 4.9 
27 5.6 5.4 5.5 4.8 5. 1 5. o 4,3 2.8 3.6 
28 6.2 7. 1 6.8 5,6 5. 1 5.3 5.2 1.8 3.5 
29 6.6 5.7 6. 1 6.6 6. 1 6.3 
30 5.8 2.0 3.6 6.4 4.0 5.0 
31 3.8 4.9 4.4 4.6 4. 1 4.3 

n 155 217 372 155 217 372 168 168 336 
Mean 4.5 2.9 3.6 3.5 2.5 2.9 7.0 4.7 5.8 
SD 1.6 2.5 2.0 2.5 2.8 2.6 2.2 2.3 2. 1 

* Recorded at 2-hour intervals 1. 5 meters above ground and 
averaged for day, night, and total values. 
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Table 67. Wind velocity Cm/sec:) recorded a.t river mile ns.5 
(Clark's Ca.bins) on the SRBENA in 1985-86 and 1986-87. * 

1985-86 

December January February 

Date Day Night Total Day Night Total Day Night Total 

1 0.99 0.98 0.99 0. 51 o.oo o. 17 0. 04 0.06 0. 05 
2 0.99 0.06 0.39 0.09 0.03 0.05 o. 10 0.08 0. 09 
3 0. 1)0 0. 08 0. 06 0. 00 0.24 0. 13 0. 11 0. 00 0.04 
4 0.28 o. 18 0.21 1).45 0.48 0.46 0.00 0.15 0.09 
5 0.05 0.00 0.02 o. 10 0.27 0.21 0.24 0. 00 0.09 
6 0.00 0.14 0.09 0.05 0.27 o. 19 0.38 0.11 0.21 
7 0.17 o.oo 0.06 0.40 1). 21 0.28 0.51 o.oo o. 17 
8 0.00 0.03 0.02 0.20 0.12 0.15 0.30 o.oo 0. 11 
9 0.05 0.42 0.28 0.20 0.27 0.24 0.58 o.oo 0.24 
10 0.55 o.oo 0.21 0.40 0.25 0.30 0.84 0.00 0.30 
1 1 o.oo o.oo o.oo o. 14 0.24 0.20 0.42 o. 13 0.24 
12 0.05 0.03 0.04 0.55 0.45 0.48 0.76 0.43 0.57 
13 o.oo o.oo o.oo o. 10 0.06 0.08 0.42 0.40 0.41 
14 0.04 0.00 0.02 0.45 0.00 0.16 0.72 0.40 o.53 
15 0.06 0.06 0.06 o.oo 0.03 0.02 0.26 0.86 0.64 
16 o.oo 0.06 0.04 0.30 0.30 0.30 0.52 0.00 0.20 
17 o.05 0.03 0.04 0.04 0.32 o. 19 0.05 0.03 0.04 
18 o. 10 0.03 0.06 0.09 0.30 0.21 0.63 o. 18 0.36 
19 0.20 0.03 0.09 0.26 0.06 0.13 0.33 0.08 0,20 
20 0.05 o.oo 0.02 0. 11 0.06 0.08 0.08 0.03 0.05 
21 0.05 0.06 0.06 0.20 0.12 o. 15 o. 10 0.03 0.06 
22 0.05 o.oo 0.02 o. 15 0.09 0.12 o.oo 0.06 0.04 
23 o.oo 0.06 0.04 0.18 0. 11 0.13 0.12 0.27 0.22 
24 0.20 0.03 0.09 0.06 o. 12 o. 10 0.05 0.03 1).04 
25 0.06 0.27 0.15 0.25 0.15 0.19 0.00 0.03 0.02 
26 0.25 0.03 o. 11 0.20 0.21 0.21 0.25 0.59 0,46 
27 o.oo o.oo 0.00 0.27 0.22 0.24 o. 19 o. 15 0. 17 
28 0. 00 o.oo 0.00 0.25 0.23 0.24 0.10 0.31 0.05 
29 0. 00 0.00 o.oo 0.21 0.06 0.12 
30 o.oo 0.03 0. 02 0,09 0.09 0.09 
31 0.05 o.oo 0.02 0,50 0.13 0.29 

n 31 31 62 31 31 62 28 28 56 
Mean o. 14 0.08 o. 10 0.22 0.18 0.19 0.29 0. 16 0.20 
SD 0.26 0.19 0.19 o. 16 o. 12 o. 10 0.25 0.18 o. 18 
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Table 67. Continued, 

1986-87 

December January February 

Date Day Night Total Day Night Total Day Night Total 

1 0.38 0.06 o. 19 0.06 0.05 0.05 0.50 0.09 0.24 
2 0.69 0,57 0.62 0.13 0.40 0.32 0.45 o.oo o. 17 
3 0.64 0.68 0.67 o.oo o.oo o.oo 0.05 0.25 o. 17 
4 0.38 0.20 0.26 0.09 o.oo 0.04 0.32 0.33 0,32 
5 0.15 0.03 0.08 o. 13 0.07 o. 10 0.54 0,89 0.75 
6 0.09 o.oo 0.04 0.36 o. 12 0.21 0.35 0.60 0.50 
7 o.oo 0.00 o.oo 0.13 o. 10 o. 11 0.30 0.51 0.43 
8 0.20 o. 18 o. 19 0.56 0.51 0.53 0.61 0.41 0.50 
9 0.09 0.03 0.05 0.26 0.09 o. 15 0.25 0.03 o. 12 
10 0.14 0.06 0.09 0.06 0.09 0.08 o. 12 0.42 0.29 
11 0.00 0.00 o.oo 0.10 0.21 o. 17 0.06 0.09 0.08 
12 o.oo 0.29 o. 18 0.26 0,80 0,60 0.39 0.13 0.21 
13 0.28 o. 14 0.20 0.49 o.oo 0.20 0.05 0.18 o. 12 
14 o. 11 0.06 0.08 0.14 o. 16 o. 15 o. 19 0.22 0.21 
15 0,15 0.03 0.08 0.19 0.08 o. 14 0.30 0.03 o. 13 
16 0.49 0,86 0,71 0,07 o.oo 0,02 o.oo 0.06 0.04 
17 0.45 0.22 I), 31 o.oo 0.00 0.00 o.oo o.oo o.oo 
18 0.45 0.38 0,41 0.05 o.oo 0.02 0,05 o.oo 0.02 
19 0.27 0.45 0.40 0,05 o.oo 0.02 0.05 0,03 0.04 
20 0.42 0.21 0.28 o.oo 0.06 0.04 0.09 o.oo 0.04 
21 0.26 0.39 0.35 o. 16 0.06 0.09 0.85 o.oo 0.36 
22 0.22 o.oo 0.08 o. 11 0.06 0.07 o.oo o.oo o.oo 
23 0.00 0.03 0.02 o.oo 0.21 o. 14 1. 03 0.68 0.82 
24 o.oo 0.12 0.07 0.06 0.06 0.06 0.99 0.52 0.70 
25 0.18 0.06 0.09 0.05 0.03 0.04 0.52 0.00 0.20 
26 o.oo 0.03 0.02 0.35 0.18 0.25 0.35 0.22 0.27 
27 0.13 o. 18 o. 16 0.76 0.03 0.32 0.89 0.16 0.45 
28 0.64 0.51 0.56 0.00 0.06 0,04 
29 o.oo 0,17 o. 11 o. 17 0.27 0,23 
30 o. 13 0.32 0.25 o. 42 0.06 0.21 
31 0.06 0.27 0.21 o.oo 0.65 0.38 

n 31 31 62 31 31 62 27 27 54 
Mean 0.23 0.21 0.22 o. 17 o. 14 o. 16 0.34 0.22 0.28 
SD 0.21 0.22 0.21 o. 19 0.20 o. 19 0.31 0.25 0.29 

* Recorded continuously 4 meters above ground. 
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Table 68. Rainfall (cm/day) recorded at river mile 75.5 (Clark's 
Cabins) on the SRBENA in 1985-86 and 1986-87. *' 

1985-86 

December January February 

Date Day Night Total Day Night Total Day Night Total 

1 0.000 0.000 0.000 0.181 0.000 0.059 0.029 0.000 0.012 
2 0.000 0.064 0.041 0.008 0.000 0.003 0.006 0.007 0.006 
3 0.102 0.024 0.050 0.025 0.000 0.011 0.000 0.000 0.000 
4 0.048 0.003 0.019 0.006 0.059 0.039 0.000 0. 071 0.044 
5 0.020 0.010 0.014 0.071 0.225 0.167 0.000 0.000 0.000 
6 0.003 0.000 0.001 0.014 0.000 0.005 0.000 0.000 0.000 
7 0.019 0.000 0.007 0.003 0.012 0.008 0.000 0.000 0.000 
8 0.000 0.000 0.000 0.085 0.000 0.032 0.000 0.000 0.000 
9 0.006 0.000 0.002 0.000 0.034 0.021 0.000 0.000 0.000 
10 0.000 0.000 0.000 0.042 0.1)61 0.054 0.000 0.000 0.000 
11 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
12 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
13 0.000 0.000 0.000 0.000 0.015 0.010 0.000 0.000 0.000 
14 0.000 0.028 0.013 0.000 0.016 0.010 0.000 0.018 0.010 
15 0.000 0.000 0.000 0.003 0.039 0.027 0.299 0.210 0.243 
16 0.000 0.000 0.000 0.065 0.154 0.121 0.321 0.017 o. 135 
17 0.000 0.000 0.000 0.058 0.335 0.205 0.056 0.009 0.027 
18 0.000 0.000 0.000 0.452 0.207 0.305 0.051 0, 000 0.020 
19 0.000 0.000 0.000 0.006 0.005 0.005 0.000 0.000 0.000 
20 0.000 0, 000 0.000 1). 000 0.003 0.002 0.046 0.000 0.020 
21 0.000 0. 000 0.000 0.000 0.008 0.005 0.000 0.083 0.052 
22 0.000 0.000 0.000 0.040 0.140 o. 102 0,089 0.198 o. 156 
23 0.000 0.000 0.000 o. 173 0.018 0.077 0.589 0.423 0.479 
24 0.000 0,000 0.000 0.000 0.000 0.000 0.014 o. 129 0.086 
25 0.000 0.000 0.000 0.000 0.000 0.000 0.042 0.042 0.042 
26 0.000 0. 000 0. 000 0.000 0.034 0.021 0.000 0.000 0.000 
27 0.000 0.000 0.000 0.025 0.004 0.013 0.000 0.003 0. 002 
28 0. 000 0.000 0.000 0.000 0. 003 0.002 0. 000 0. 000 0. 000 
29 0.056 0.005 0.024 0.003 0.060 0.039 
30 0, 000 0.000 0 . 000 0. 040 0.034 0.036 
31 0. 006 0.105 0.070 0.000 0.040 0.023 

n 31 31 62 31 31 62 28 28 56 
Mean 0.009 0.009 0.008 0.043 0.049 0.045 0.064 0.045 0.053 
SD 0.023 0.023 0.024 0.090 0.049 0.063 0.315 0.045 0.076 

157 



Table 68, Continued. 

1986-87 

Dec:ember January February 

Date Day Night Total Day Night Total Day Night Total 

1 0,008 0.000 0.003 o. 135 0.090 o. 104 0.042 0.017 0.026 
2 0.000 0.000 0.000 0.029 0.134 0.105 0.000 0.009 0.006 
3 0.000 0.000 0.000 o. 102 0.034 0.056 0.000 o. 011 0.006 
4 0.000 0.003 0.002 0.000 0.000 0.000 0.018 0.012 0.014 
5 0.003 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 
6 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
8 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
10 0.000 0.000 0.000 0.000 0.033 0.022 0.000 0.010 0,006 
11 0.000 0.079 0.049 0.000 0.179 o. 112 0.010 0.000 0.003 
12 0.000 0.000 0.000 0.036 0.091 0,070 0.000 0.030 0.020 
13 0.043 0.056 0.051 0.015 0.000 0.006 0.040 0.041 0.040 
14 0.070 0.043 0.052 0.000 0.000 0.000 0.031 0.000 0,014 
15 0.008 0.000 0.003 0.000 0.000 0.000 0.008 0.028 0.022 
16 0.000 0.000 0.000 0.000 0.000 0.000 0.105 0.074 0.086 
17 0.000 0.000 0.000 0.000 0.023 0.013 0.009 0.000 0.004 
18 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
19 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
20 0.000 0.071 0.045 0.000 0.000 0.000 0.000 0.000 0.000 
21 0.117 0.019 0.053 0.000 0.000 0.000 0.000 0.022 0.012 
22 0.089 o. 174 o. 145 0.000 0.000 0.000 0.053 0.000 0.021 
23 0.035 0,038 0.037 0.011 0.067 0.048 0.000 0.000 0. 000 
24 0.006 0.003 0.004 0.073 0.008 0.029 0.000 0.000 0.000 
25 0.054 I), 006 0.022 0.073 0.015 0.037 0.000 0.000 0. 000 
26 0.000 0.000 0.000 o. 156 0.081 o. 109 0.000 0.021 0.013 
27 0.000 0.000 0.000 0.008 0.054 0.036 0.051 0, 1)00 c). 1)20 
28 o. 186 o. 169 o. 176 0.012 0.008 0.010 
29 0.270 0.049 0.124 0.000 0.025 0.017 
30 0.000 0.000 0.000 0.086 0.069 0.076 
31 0.000 0.054 0.038 0.023 0.359 0.222 

n 31 31 62 31 31 62 27 27 54 
Mean 0.029 0.025 0.027 0.024 0.041 0.033 0.014 0.010 0.012 
SD 0.062 0.046 0.054 0.043 0.074 0.061 0.025 0,017 0.021 

* Rec:orded c:ontinuously 1 meter above ground. 
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Table 69, Sky conditions (" cloud cover) recorded at river mile 
75,5 (Clark's Cabins) on the SRBENA in 1985-86 and 1986-87, * 

1985-86 

December January February 

Date Day Night Total Day Night Total Day Night Total 

1 10 95 44 100 100 100 
2 100 100 100 100 100 100 90 95 92 
3 100 95 98 43 0 26 
4 80 95 86 23 85 48 97 100 98 
5 97 100 98 100 100 100 100 95 98 
6 100 100 100 20 45 30 3 20 10 
7 100 100 100 0 0 0 
8 100 100 100 100 100 100 0 0 0 
9 23 45 32 100 100 100 0 0 0 
10 10 0 6 83 95 88 40 55 46 
11 43 75 56 13 0 8 100 60 84 
12 7 10 8 80 80 80 0 0 0 
13 100 90 96 100 90 96 
14 83 95 88 97 90 94 
15 100 100 100 100 100 100 
16 100 100 100 100 100 100 
17 90 90 90 100 100 100 100 90 96 
18 0 0 0 100 100 100 100 100 100 
19 10 10 10 100 100 100 100 100 100 
20 23 20 22 100 90 96 100 100 100 
21 0 0 0 97 75 88 100 100 100 
22 50 75 60 100 80 92 100 100 100 
23 20 20 20 100 100 100 100 100 100 
24 0 0 0 73 15 50 100 100 100 
25 0 0 0 100 100 100 
26 0 0 0 50 75 60 67 55 62 
27 0 0 0 100 100 100 67 0 40 
28 0 0 0 27 95 54 93 45 74 
29 100 100 100 
30 
31 

n 72 48 120 78 52 130 81 54 135 
Mean 40.1 47, 1 42,9 82.7 85.4 83.8 74.0 66.5 71.0 
SD 42.3 44.6 43.2 30.4 26.5 28.8 40.8 42.3 41. 4 

Clear 34.2 4.6 20.7 
Partly Cloudy 40.8 31. 5 23.0 
Overcast 25.0 63.9 56.3 
Cloudy Cover** 43.9 63.2 63.9 
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Table 69. Continued. 

1986-87 

December January February 

Date Day Night Total Day Night Total Day Night Total 

1 90 10 58 100 100 100 97 100 98 
2 3 0 2 100 100 100 90 100 94 
3 27 40 32 100 100 100 73 100 84 
4 87 100 92 83 0 50 100 100 100 
:s 20 0 12 0 0 0 80 55 70 
6 10 0 6 0 0 0 80 65 74 
7 83 100 90 0 0 0 63 65 64 
8 50 0 30 0 0 0 
9 0 0 0 43 95 64 
10 0 0 0 100 100 100 97 100 98 
1 1 73 100 84 100 100 100 97 95 96 
12 73 95 82 100 100 100 63 90 74 
13 100 100 100 100 100 100 100 95 98 
14 100 100 100 97 100 98 100 95 98 
1 :s 80 30 60 27 :so 36 
16 3 5 4 20 60 36 100 100 100 
17 0 0 0 100 100 100 
18 70 95 80 100 100 100 100 100 100 
19 3 0 2 60 10 36 
20 97 100 98 93 15 62 
21 100 100 100 57 35 48 97 80 90 
22 100 100 100 30 10 22 100 100 100 
23 100 100 100 100 85 94 20 I) 12 
24 97 90 94 100 100 100 0 0 0 
25 97 100 98 0 0 0 
26 100 100 100 100 100 100 93 95 94 
27 100 100 100 
28 100 100 100 100 100 100 100 100 100 
29 100 100 100 100 100 100 
30 40 0 24 100 100 100 
31 101) 100 100 100 100 100 

n 87 58 14:S 90 60 150 66 44 110 
Mean 62.3 57.4 60.3 73.6 69.2 71. 6 78.:S 78,9 78,6 
SD 42.5 47.3 44.4 38.8 42,9 40.5 33.0 35,7 34.8 

Clear 26.9 18.0 11. 3 
Partly Cloudy 27.6 22.0 35.7 
Overcast 45. :S 60.0 53.0 
Cloudy Cover** 54.9 52.7 72.8 

* Recorded at 3-hour intervals by visual observation. 
** Mean percent cloud cover recorded during partly cloudy skies. 
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TASK 4 - Simulated Disturbances and Eagle Censuses 

Methods 

A total of 208 float trips, 104 each season, were 

conducted from 1 December to 28 February on the SRBENA and 

the SW~SRS to record eagle avoidance behavior in response to 

simulated rafting activity and to census eagles. Six river 

stretches were floated totaling approximately 69 river miles 

<Table 70). 

Except for minor deviations, the following float 

schedule was used every week for 13 weeks during both years: 

Sunday 

Monday 

Tuesday 

2 floats on SRBENA, morning and afternoon; 

- 1 float on the Upper Sauk (also Suiattle); 

- 1 float on the Lower Sauk and Upper Skagit; 

Wednesday - No float; 

Thursday 

Friday 

Saturday 

2 floats on SRBENA, morning and afternoon; 

- 1 float on the Middle Skagit; 

1 float on the Lower Skagit. 

On SRBENA, floats were made from 900 to 1100 hours in the 

morning and from 1300 to 1500 hours in the afternoon. Four 

floats were made on the Suiattle River in 1986-87 during the 

afternoon during favorable river conditions. All other 

floats were started between 900 and 1000 hours. 

Float trips were taken in a 13-foot gray raft with blue 

accessories normally by 2 persons. One researcher rowed and 

161 



spotted eagles while the ether measured flight distanees with 

an cptieal range-finder and reecrded data. 

Fer eaeh eagle sighting, the fellowing data were 

tallied: age (adult er subadult), flight distanee (er elcsest 

distanee apprcaehed without flying), flushing response (yes 

er nc), direeticn cf flight, lceaticn (tree er ground), 

grouping (within 25 meters cf ether eagles er net), and 

lceaticn by river mile. 

Analyses 

Censuses.-- Notes were kept cf eagles passed en the 

river mere than cnee tc exclude them frcm census counts and 

cf these flying downstream after flushing. Censuses were 

divided intc 2 count figures: cne excluding these flying 

downstream after flushing and cne including them. For the 

purposes of this report, cnly the second type of count 

(including downstream flyers) is given; it includes a small 

percentage of duplicate counts. Duplication is higher on the 

river stretches where flushing responses were higher, 

particularly the Suiattle and Sauk rivers. 

Differences in counts among the four day and time 

periods on SRBENA were tested with ANOVA and the Protected 

Least Square Difference Test. 

Flight Distances,--Differences in flight distances of 

the four time periods en SRBENA and six other river stretches 

were tested using ANOVA and Protected Least Square Difference 

Tests fer adults, subadults, and all ages combined. Students 
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t-tests were used to determine if there were significant 

differences between the two age classes (adult vs. subadult), 

yearly changes (1985-86 vs. 1986-87), social grouping 

(solitary vs. group), and eagle location (tree vs. ground). 

Least squares linear regression analyzed seasonal trends in 

flight distances and compared flight distances to river­

channel widths. 

Flushing Responses,--Differences in flushing responses 

of the four time periods on SRBENA and si:< other river 

stretches were tested using 2 K 2 chi-square contingency 

tables CANOVA failed to meet variance assumptions). This 

test also was used to compare responses of the two age 

classes (adults vs. subadults), yearly changes (1985-86 vs. 

1986-87), social grouping <solitary vs. group), and eagle 

location (tree vs. ground). Least squares linear regression 

analyzed seasonal trends in flushing responses with data 

pooled on a weekly basis. Linear regression also compared 

flush responses to river-channel widths. 

Results and Discussion 

Censuses.- Census data are provided for 1985-86 (Table 

71) and 1986-87 <Table 72). Density patterns for both years 

combined are presented in table 73. 

Counts of eagles on SRBENA during Sunday mornings were 

high in December and January, and dropped rapidly to the end 

of February in both years (Figure 35). The percentage of 

subadults appeared to increase during the winter season. 
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Distribution was somewhat uniform between miles 68 to 73, but 

lower in the remaining river miles, 

Counts of eagles on SRBENA during Sunday afternoons were 

similar to AM counts for seasonal trends, but significantly 

lower <Figure 36). Seasonal changes in subadult numbers were 

nil, but numbers were much less than those recorded in the 

AM, Distribution was highest between river miles 70 and 73. 

Counts of eagles on SRBENA during Thursday mornings were 

moderate in early December, consistently high in January, and 

much lower throughout February <Figure 37), There was a 

slight increase in subadult percentage over the winter. 

Distribution was highest on river mile 70 to 71 with the 

concentration declining up and downstream from there. 

Counts of eagles on SRBENA during Thursday afternoons 

were high but variable in December, high in early January and 

moderate in late January, and much reduced in February 

(Figure 38), The subadult proportion was similar to the AM 

trend, but lower. Distribution was highest on river mile 70 

to 71 with the concentration declining up and downstream from 

there, 

Counts of eagles on the Upper Skagit were low in 1985-86 

with a slight peak in late January (Figure 39). In 1986-87, 

counts were higher with an exceptional peak of 100 birds in 

late January. Subadult trends were highly variable perhaps 

because of the smaller sample size, Distribution was 

strikingly concentrated on river mile 66 to 67. (Note: Part 

of this river mile occurs within the SRBENA in a disjunct 



parcel downstream from Rockport.) 

Counts of eagles on the Middle Skagit were variable in 

December, high in January, and low in February (Figure 40). 

The 1986-87 population was much higher than the 1985-86 

population. Percent subadults declined over the course of 

the winter season. Distribution was concentrated between 

river miles 57 and 61 with a secondary peak at mile 51. 

Counts of eagles on the Lower Skagit were very low in 

1985-86, but very high in 1986-87 especially in January 

(Figure 41). The disparity in counts between years was 

extraordinary. The percent of birds that were subadults 

declined in 1985-86 over winter, but increased in 1986-87; it 

was the highest overall percentage on the SW~SRS. 

Distribution was concentrated between river miles 28 and 34. 

Counts of eagles on the Upper §fil!.ls.. were high in December 

and moderate throughout the remainder of winter in 1985-86 

<Figure 42>. In 1986-87, there was a much lower early season 

population with moderate counts occurring most of the 

winter. Subadults counts were high and variable. 

Distribution was concentrated on the upper half of this river 

section, especially between river miles 15 and 18. 

Counts of eagles on the Lower Sauk were very similar to 

the situation on the Upper Sauk with the early season peak 

lacking in the second study season (Figure 43). Subadults 

were equally abundant throughout both winters. Distribution 

was concentrated in two areas: between river miles c) and 4, 

just above the Skagit River, and between miles 8 and 12. 

165 



Counts cf eagles en the Suiattle were made only 4 times 

during the latter part cf the 1986-87 wintering season 

<Figure 44>. Numbers were higher than expected with a peak 

cf 42 birds. The subadult percentage was the lowest recorded 

en the SW~SRS and young birds were concentrated en the lower 

reaches. Distribution was high en the 3 miles above the Sauk 

River and below the boundary bridge (miles 9 to 12). 

The total population cf the SW~SRS, excluding the 

Suiattle River, was high in December, moderate in January, 

and low in February in 1985-86 (Figure 45). In 1986-87, the 

population peaked in January, which is probably the mere 

normal pattern, with nearly 500 birds tallied, If ether river 

stretches were censused, the total peak count would likely 

exceed 500. One-third cf all birds were subadults with the 

subadult proportion slightly increasing in late winter, 

On SRBENA, AM counts were significantly higher than the 

PM counts during beth Sunday and Thursday (Figure 46), The 

Sunday AM counts were significantly lower than the Thursday 

AM counts; there was no difference in PM counts between 

Sunday and Thursday, The lower afternoon counts are 

ostensibly caused by both human activity forcing eagles off 

the river system and normal daily distribution patterns; 

eagles use the river mostly in the morning. The lower 

weekend counts are likely wholly due to human activity. 

Declines in subadult numbers between AM and PM counts were 

significantly higher than fer adults because subadults are 

mere likely to leave the river when human activity occurs 
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(Figure 46). That subadults are more sensitive to humans 

is supported by flushing response, but not flight distance. 

Density of eagles was highest on SRBENA and low to 

moderate on all other river stretches (Figure 47). Density 

was higher on the SRBENA in 1986-87 compared to 1985-86. 

Density on the Upper, Middle, and Lower Skagit was much 

higher in 1986-87 than in 1985-86; there were considerably 

lower densities on the Upper and Lower Sauk in 1986-87 

compared to 1985-86, 

The percentage of subadults on the SRBENA was 

consistently between 31 and 32 percent during AM counts in 

both years (Figure 48). During PM counts, however, subadult 

counts were significantly lower and more variable. As 

previously discussed, this is caused by human activity 

forcing the departure of the more sensitive young birds from 

the river system. On the other river stretches of the 

SW&SRS, subadult percentages were surprisingly similar from 

one year to the next indicating that the differences among 

stretches is real (Figure 48), The Lower Skagit had, by far, 

the greatest proportion of young birds and the Suiattle the 

least; other areas were intermediate. 

Bald eagles arrived unusually early on the SW&SRS in 

1985-86 as evidenced by most of these population curves. 

This early fall movement was ostensibly caused by cold, snowy 

weather in November and December. Several populations peaked 

in number well before the peak in food abundance. The 

population in 1986-87 seemed more typical, relative to prior 
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studies, with peak counts occurring in January, Lack of 

food, caused by flooding, decomposition, and ingestion by 

scavengers, caused a departure from the study area in 

February during both years. 

Eagle use of the Upper Skagit seemed somewhat delayed 

compared to the SRBENA population, perhaps because carcasses 

washed there from SRBENA late in winter. This was not the 

case with the Middle Skagit, but on the Lower Skagit, the 

population increased dramatically during the second winter of 

study. The Sauk population was initially high in 1985-86, 

but declined rapidly thereafter; it was much lower in the 

second winter. 

Distribution of eagles is highly correlated with the 

availability of food, especially salmon. Areas of high 

concentration as shown on the graphs also are the locations 

of preferred feeding sites, 

As expected, the highest density of eagles was found en 

the SRBENA, but a densely populated river mile en the Upper 

Skagit is also part cf SRBENA. The ether stretches of river 

had less eagles presumably because there is less salmon 

spawning habitat. 

Flight Distances.-- Mean flight distances of bald eagles 

perched in trees varied between 100 and 157 meters fer the 

six river stretches and four time periods on SRBENA <Table 

74, Figure 49). Flight distances were significantly 

different among a number cf river stretches, especially with 

SRBENA compared to the Middle and Lower Skagit and the Upper 
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and Lower Sauk <Tables 75, 76, 77>. Generally, many of the 

differences were attributable to high tolerance of adults 

compared to subadults, especially during the first winter 

season. 

The following observations are offered to account for 

these differences. Because human activity is high on SRBENA, 

many human-intolerant eagles, especially the subadults, are 

departing and/or avoiding this river stretch leaving behind 

an unusually tolerant sub-population of eagles. Eagles there 

may also have habituated to humans, with adults habituating 

faster than subadults. The width of the river channel plays 

some role in affecting flight distance, as will be discussed 

later, but this factor is most important for birds on the 

ground. The river channel on the Lower Skagit is 

exceptionally wide causing high flight distances. Distances 

are higher on the Sauk River perhaps because human activity 

is rare there and eagles have not adapted to humans as much 

as on the Skagit. Distances on the Upper Skagit are low 

because human activity is very high there and because this 

section was floated in afternoons when less tolerant birds 

presumably had moved from the river. The Middle and Lower 

Skagit have low to moderate human activities levels and 

moderate flight distances. 

Mean flight distances for bald eagles feeding or 

standing on the ground varied between 90 and 204 meters for 

the si:< river stretches and four time periods on SRBENA 

<Table 78, Figure 49). Sample sizes were low on the 
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Suiattle, Most of the significant differences were 

attributable to short distances on the SRBENA on Thursday 

afternoons and long distances on the Lower Skagit, 

Habituation and redistribution of sensitive and tolerant 

birds could explain these patterns for the SRBENA. Wide 

river channels on the Lower Skagit is likely the cause for 

long distances there; eagles are able to see approaching 

boats farther away and thus have the opportunity to response 

more quickly. In contrast, the narrow Suiattle channel 

causes interactions at short distances between eagles on the 

ground and boats. 

When all data are analyzed by age, year, and social 

grouping, there were many significant differences for birds 

in trees <Tables 79, 80, 81, 82, Figure 50). Flight 

distances of adult eagles were higher than subadults, for all 

rivers combined, but was especially true for the Lower 

Skagit, Upper Sauk, and Suiattle. Distances were higher in 

1986-87 than in 1985-86 for all rivers combined, especially 

for adults. Flight distances also were longer for solitary 

bird perched in trees compared to those in groups. 

For birds standing or feeding on the ground, there were 

no significant differences in flight distances between the 

age classes (Tables 80, 81, 82, 83, Figure 51), Distances 

were, however, higher in the 1986-87 compared to the previous 

year, especially on the SRBENA on Sundays. There was no 

significant difference in flight distances of solitary and 

grouped birds while on the ground. 
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Categorical and cumulative percentages of flight 

distances at specific intervals are presented in tables 84 

and 85, respectively, These data are useful in delineating 

boundaries of zones where eagles can engage in normal 

activities without being disturbed by humans. 

For combined years, there were few significant changes 

in flight distances over the course of the wintering season 

(Tables 86, 87, 88, 89, 90 1 91, Figures 52, 53 1 54, 55), For 

birds perched in trees, distances declined on the Lower 

Skagit, but distances were already very high at the beginning 

of the season. Similar significant declines were recorded 

for ground birds on the Lower Skagit as well as the Upper 

Sauk, There were a few other significant differences during 

individual years. Most differences were attributable to data 

in 1986-87; there were no differences in the 1985-86 data 

sets. These data suggest a slight season habituation of 

eagles to boating activity and/or seasonal departure of less 

tolerant birds at least on a few stretches of river, but this 

change is difficult to detect. 

Flight distances of_ eagles on the ground are highly 

significantly longer than distances of birds perched in trees 

for almost all river stretches (Table 92). Eagles are more 

sensitive to human activity when forced to forage on the 

ground, 

The widths of river channels varied among river 

stretches (Table 93) and this contributed to differences in 

flight distances of birds on the ground <Table 94). As the 
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channel width increases, sc dces the sighting ability cf 

eagles en the ground consequently increasing the likelihccd 

that they will fly at greater distances. 

Flushing Responses.-- Flushing response scores (percent 

flushed by approaching raft/100) cf eagles perched in trees 

ranged widely among the six river stretches and fcur time 

periods en SRBENA (Table 9S, Figure S6). Less than 20 

percent flushed en the SRBENA en Sunday afternccns, but mere 

than 80 percent flushed en the Suiattle River. Mere often 

than net, these differences were significant <Tables 96, 97, 

98). These many trends indicate that there are numerous 

factors affecting the decision tc flush er net. 

Flushing was highest en the Suiattle and Sauk rivers. 

Perhaps eagles are net habituated tc humans there because it 

is a relatively secluded area compared tc ether river 

stretches. But the river channels are narrow; the raft 

passes closer tc eagles there than in ether areas thereby 

causing mere birds tc fly. These areas alsc may be refuges 

fer eagles that can net tolerate human activity. 

Flushing was high en the Middle Skagit, lcw en the 

Upper Skagit, and intermediate en the Lower Skagit. 

Eagles en the Upper Skagit may have habituated to humans to a 

greater extent and eagles there were approached in the 

afternoon when the flushing response would be expected tc be 

lower because sensitive birds had left the area. Perhaps 

flushing is high on the Lower Skagit because the wide channel 

allows eagles tc see boats farther away thereby increasing 
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the duration of the activity in view of the bird. 

On SRBENA, differences there supported several 

hypotheses concerning the effects of human activity on eagle 

behavior. First, flushing response was lower in the 

afternoon for both Sundays and Thursdays. This suggests that 

some eagles partially habituate to humans on a daily basis 

and/or the more sensitive eagles leave the river after the 

morning disturbances. CThis pattern is supported by census 

information previously discussed.) Second, because human 

activity is more prevalent on weekends, the drop in flushing 

response is more pronounced on Sundays; more birds are forced 

to leave or habituate on Sundays. Responses were similar 

during mornings when comparing Sundays to Thursdays, but they 

were different in the afternoon suggesting changes 

attributable to human activity. 

Flushing responses of eagles feeding or standing on the 

ground varied less than for eagles perched in trees <Table 

99, Figure 56), From 7~ to 100 percent of all birds on the 

ground flushed; this is much higher than for birds in trees. 

Most significant differences were attributable to the low 

response on the Lower Skagit and the high response on the 

Sauk and Suiattle (Tables 96, 97, 98). Because the river 

channel is very wide on the Lower Skagit, many birds on the 

ground can be passed in a boat without encroaching on the 

space that they need to keep between humans in order to carry 

out normal activities. On the Sauk and Suiattle, the river 

channels are narrow which ostensibly causes more encroachment 
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on the eagles' tolerance boundaries. On SRBENA, flushing 

responses were generally not significantly different from 

other SRBENA floats, although Sunday morning was different 

from Thursday afternoon. Afternoon flushing of ground birds 

on the SRBENA was not significantly lower than flushing in 

the morning. 

Important differences were found when comparisons of 

age, year, and social grouping were made, especially for 

eagles perched in trees <Tables 100, 101, 102, 103, 104, 

Figure 57), Subadults flushed with greater frequency than 

adults for all rivers combined, but especially on the SRBENA, 

and the Upper and Middle Skagit. This pattern prevailed 

during both years. There were no yearly differences in 

flushing for totals, but flushing declined on the SRBENA and 

increased on the Upper Skagit and Lower Sauk. Solitary birds 

flushed with greater frequency than grouped birds especially 

in the first year and particularly with subadults. 

Perched subadults are more sensitive to human activity 

which causes them to flush and often leave the river. Lone 

birds may not derive the security as would a bird in a group 

situation and is therefore more likely to fly from humans. 

This seems especially the case with the less experienced 

young eagles. 

For birds on the ground, flushing was not significantly 

different between ages for total <Tables 96 1 97, 98, 99, 100, 

101, 102, 103, Figure 58), This was the case, however, on 

Thursday morning on the SRBENA and on the Upper Sauk; 
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subadults flushed more often on these stretches. An overall 

comparison between the two years also showed no differences 

except for the same two river stretches; flushing was higher 

in the second year on SRBENA, lower the second year on the 

Upper Sauk. Birds in groups on the ground had higher 

flushing rates than single birds. 

Because flushing response is very high for ground birds, 

any differences in age may have been masked. Subadults were, 

however, more flighty on two river stretches. Yearly 

differences were small and variable; no pattern was evident. 

High sensitivity to danger and increased alertness may have 

caused groups of birds on the ground to flush more readily 

than single birds. 

On the different river stretches, there were many 

significant declines in flushing of eagles perched in trees 

and several declines of eagles on the ground over the course 

of the wintering season (Tables 105, 106, 107, 108, 109, 110, 

Figures 59, 60, 61, 62). Seasonal drops in flushing by tree 

birds was very consistent among rivers. On Sunday afternoons 

on the SRBENA, however, flushing approached zero late in 

winter. Particularly steep declines in flushing occurred 

with ground birds on the SRBENA on Sunday afternoons and on 

the Upper Sauk. 

Seasonal habituation and adaptive redistribution by 

eagles may explain the recorded decline in flushing 

responsiveness. This trend was most evident on SRBENA where 

human activity is most common; human activity is perhaps so 
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common as to nacassitata soma habituation in order for eagles 

to engage in normal daily activities or prevent sensitive 

birds from living there. Habituation could also have 

developed on the Middle Skagit and Lower Sauk, even though 

human activities there are lower in intensity (sea Task 6). 

It seems likely that eagle distribution should be influenced, 

in part, by human activity; sensitive birds winter in 

secluded stretches and tolerant birds stay in populated 

stretches. This human-induced redistribution can cause the 

effect recorded. An additional influential factor could be 

food abundance; as food declines over the course of the 

season, eagles may be more tolerant of human activity in 

order to stay on the river and feed. But because the 

flushing responses for many river stretches declined in 

December when the food supply was increasing, it seems that 

food availability may be a secondary factor influencing the 

flushing response. 

Flushing response of.ground birds, as previously alluded 

to, was linked to the width of the river channel (sea Table 

93) with less flushing occurring on wide channels (see Table 

94) • This occurs because some boats can pass by feeding 

eagles at such a far distance as to not elicit flight. 

Flushing was much higher for eagles feeding or standing 

on the ground compared to eagles perched in trees (see Table 

92). Eagles are more sensitive to human activity while 

forced to feed on ground where large salmon carcasses can not 

be carried to tree perches. 
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Table 70, Characteristics of float trips used to simulate boating 
activity and census eagles. 

River Miles 

River 
Section From To Total Time Put-in Take-out 

SRBENA 75.5 67.5 8.0 AM ii< PM Clark's Rockport 
Upper Skagit 67.5 62.0 5.5 PM Rockport Faber's 
Middle Skagit 62.0 47.0 15.0 AM Faber's Present in 
Lower Skagit 40.5 24.0 16.5 AM Hamilton Pipeline 
Upper Sauk 24.0 13.0 11. 0 AM Darrington Suiattle 
Lower Sauk 13.0 0.0 13.0 AM Suiattle Skagit 
Suiattle 12.0 0.0 12.0 PM Bridge Sauk 

177 



Table 71. Counts of eagles while rafting the SRBENA during four ti1es and six other stretches of the SW&SRS in 1985-96. 

Week of Season !I Dec to 28 Febl 

2 J 4 5 6 7 B 9 10 II 12 13 Totals 

SRBENA Sun-A" 
Adult 34 49 JB 44 27 BJ 14 21 IB 25 13 B 15 389 
Subadult 21 14 13 23 6 34 6 IB IJ IB 6 0 10 IB2 
All Ages 55 63 51 67 33 117 20 39 31 43 19 B 25 571 

SRBENA Sun-P" 
Adult 37 24 27 13 JO 34 6 JJ 8 18 6 B 12 256 
Subadult 10 B 7 2 9 21 2 16 4 2 0 I 5 87 
All Ages 47 J2 J4 15 39 55 B 49 12 20 6 9 17 J4J 

SRBENA Thu-A" 
Adult 40 47 94 26 65 BB 78 75 21 19 7 IJ II 584 
Subadult 29 18 29 J 25 33 46 48 7 13 2 B 5 266 
All Ages 69 65 123 29 90 121 124 123 28 32 9 21 16 850 

SRBENA Thu-P" 
Adult 51 24 61 13 49 40 25 29 19 10 2 10 B 341 
Subadult 43 10 IB 2 20 28 14 17 8 4 I 5 7 177 
Al I Ages 94 34 79 15 69 68 39 46 27 14 J 15 15 518 

Upper Skagit 
Adult 7 B 4 7 9 16 10 17 17 B 6 4 B 121 
Subadult 7 3 2 2 5 I 4 4 8 5 0 4 J 48 
All Ages 14 11 6 9 14 17, 14 21 25 13 6 B 11 169 

"iddle Skagit 
Adult 44 24 12 9 19 22 26 17 10 12 7 7 5 214 
Subadult 23 20 B 5 6 10 7 18 5 6 0 5 2 115 
All Ages 67 44 20 14 25 32 33 35 15 IB 7 12 7 329 

Looer Skagit 
Adult 11 6 J B 4 9 12 21 11 13 17 14 10 139 
Subadult 22 6 J 19 5 4 6 15 7 B 7 12 10 124 
All Ages 33 12 6 27 9 IJ 18 36 IB 21 24 26 20 263 

Upper Sauk 
Adult 70 43 24 20 JI JS 14 12 26 24 24 21 8 352 
Subadult 32 J4 40 16 21 7 10 6 12 7 II 16 213 
All Ages 102 77 64 36 52 42 24 18 38 JI JS 37 9 565 

Looer Sauk 
Adult J9 37 43 41 18 26 22 24 II II 24 7 16 319 
Subadul t 5 12 24 59 13 8 II 4 6 14 8 4 

, 175 I 

All Ages 44 49 67 100 JI 34 JJ 28 17 25 32 11 23 494 

Sui at tie 
Adult 
Subadult 
All Ages 
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Table 72. Counts of eagles •hile rafting the SRBENA during four tiaes and six other stretches of the SW&SRS in 1986-87, 

Week of Season (JO Nov to 28 Feb) 

2 J 4 s b 7 8 9 10 11 12 IJ Total S 

SRBENA Sun-A" 
Adu! t lb SB 50 b9 20 b2 Sb 51 32 18 18 15 12 477 
Subadult b 18 15 37 b lb 19 41 18 11 14 7 14 222 
All Ages 22 7b bS !Ob 2b 78 7S 92 so 29 J2 22 2b b99 

SR8ENA Sun-PM 
Adult s 3b 34 4b 34 Jl 24 23 29 18 10 9 10 309 
Subadult 1 7 s 18 5 8 b b 7 7 0 4 4 80 
All Ages B 43 J9 b4 39 J9 JO 29 1b 25 10 lJ 14 ]89 

SR8ENA Thu-AM 
Adu! t Jb J4 56 126 61 51 JS 79 BO 21 22 14 14 b29 
Subadul~ 18 19 22 48 14 J6 26 19 JO 14 17 14 6 283 
All Ages 54 53 78 174 75 87 61 98 110 JS J9 28 20 912 

SRBENA Thu-PM 
Adu! t 15 SJ 47 65 J8 J9 24 34 S2 25 9 12 1J 426 
Subadult 4 9 17 26 5 20 l 9 IJ 21 8 b 4 143 
All Ages 19 62 64 91 43 59 2S 43 bS 4b 17 18 17 569 

Upper Skagit 
Adult 4 14 1 J 0 B bS 47 19 29 5 10 4 209 
Subadult 0 9 0 0 0 2 JS 13 b 11 2 B 2 BB 
All Ages 4 21 1 0 10 100 bO 2S 40 7 18 b 297 

Middle Skagit 
Adu! t B 28 19 25 47 J1 55 44 49 21 15 lb 18 378 
Subadult b 18 IJ 11 25 22 20 2b 18 1 5 10 b 205 
All Ages 14 46 12 58 72 55 7S 70 b7 24 20 26 24 581 

Lo•er Skagit 
Adu! t 6 B 11 10 JO b7 65 44 JS 1J 21 1J 20 14J 
Subadult 11 0 4 4 28 41 7J 72 4S 4J 19 1J 10 1bJ 
Al 1 Ages 17 B IS 14 58 108 138 I lb BO Sb 40 2b 30 706 

Upper Sauk 
Adult 16 23 15 14 b 19 20 24 24 JB 17 IJ 9 238 
Subadult 10 20 9 J 10 lb 2 19 lb 24 11 B 10 158 
All Ages 2b 41 24 17 lb JS 22 43 40 b2 28 21 19 196 

Lo•er Sauk 
Adu! t 1J 18 9 29 23 28 13 2b 19 JS 14 12 2 241 
Subadult , 

11 5 5 19 11 6 15 4 15 15 1 " 118 ' • 
All Ages 20 29 14 J4 42 19 19 41 2J 50 29 15 4 J59 

Suiattle 
Adu! t J7 16 20 J 76 
Subadult s 9 14 I 29 
All Ages 42 25 J4 4 105 
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Table 73. Density of eagles lnu1ber per river 1ilel recorded Nhile rafting the SRBENA during A" and six other stretches 
of the SWlSRS in 1985-86 and 1986-87 co1bined. 

Week of Season (30 Nov to 28 Febl 

1 2 3 4 5 7 8 9 10 11 12 13 "ean 

SRBENA IA"l 6.3 8.0 9.9 11.8 7.0 12.6 8.8 11. 0 6.8 4.3 3.1 2.5 2.1 7.3 

Upper Skagit 1.6 3.1 0.6 1. 1 1.3 2.5 10.4 7.4 4.5 4.8 1.2 2.4 1. 5 3.3 

"iddle Skagit 2.7 3.0 1.7 2.4 3.2 2.9 3.6 3.5 2.7 1. 4 0.9 1.3 1.0 2.3 

LONer Skagit 1.5 0.6 0.6 1.2 2.0 3. 7 4. 7 4.6 3.0 2.3 1. 9 1. 6 1.5 2.3 

Upper Sauk 5.8 5.5 4.0 2.4 3.1 3.5 2.1 2.8 3.5 4.2 2. 9 2.6 1.3 3.4 

LoNer Sauk 2.5 3.0 3.1 5.2 2.8 2.8 2.0 2.7 1.5 2. 9 2.3 1.0 1.0 2.5 

Suiattle 3.5 2. 1 2.8 0.3 2.2 

Totals 3.2 3.4 3.0 3.6 3.1 4.3 4.3 4. 7 3.3 2.8 2.0 1. 9 1.3 3.2 
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Table 74. Flight distances (meters) of eagles from simulated rafting 
activity while perched in trees on the SRBENA at four times and on 
six other rivers stretches of the SW~SRS. 

River/ 
Time/ 
Year n 

SRBENA-Sun-AM 
1985-86 108 
1986-87 149 
Both Years 257 

SRBENA-Sun-PM 
1985-86 54 
1986-87 24 
Both Years 78 

SRBENA-Thu-AM 
1985-86 196 
1986-87 204 
Both Years 400 

SRBENA-Thu-PM 
1985-86 97 
1986-87 87 
Both Years 184 

Upper Skagit 
1985-86 16 
1986-87 49 
Both Years 65 

Middle Skagit 
1985-86 92 
1986-87 167 
Both Years 259 

Lower Skagit 
1985-86 35 
1986-87 119 
Both Years 154 

Upper Sauk 
1985-86 206 
1986-87 140 
Both Years 346 

Adult 

Mean 

119. 1 
119. 1 
119. 1 

99.6 
125.0 
107.4 

108.6 
123.7 
116.3 

93.7 
105.2 
99. 1 

96.3 
139.4 
128.8 

142.2 
134.3 
137. 1 

129.7 
185.8 
173. 1 

149.7 
150.3 
149.9 

SD 

66.34 
71.07 
68.99 

42.56 
103.2 
67.56 

59.47 
76.52 
69.03 

61.53 
53.42 
57.96 

47. 17' 
93.99 
86.59 

82.34 
70.73 
75.00 

89.72 
96.98 
97.98 

83.92 
90.94 
86.70 

n 

92 
98 

190 

21 
11 
32 

118 
134 
252 

62 
32 
94 

16 
32 
48 

57 
106 
163 

39 
104 
143 

114 
87 

201 

195 

Subadult 

Mean 

112. 3 
115.9 
114.2 

114. 8 
112. 7 
114. 1 

109.7 
111. 3 
110.5 

98.7 
105.6 
101. 1 

103.1 
138. 1 
126.5 

124.4 
136.8 
132.5 

127.7 
143.8 
139.4 

124.3 
125. 1 
124.6 

SD n 

60.02 200 
62.57 247 
61. 21 447 

80.35 75 
63.73 35 
74.00 110 

61. 66 314 
67.37 338 
64,64 652 

60.88 159 
78. 78 119 
67.16 278 

68.38 32 
86.11 81 
81.62 113 

58. 62 149 
69.65 273 
66.08 422 

85.76 74 
83.97 223 
84.46 297 

70.25 320 
73.13 227 
71. 33 547 

All Ages 

Mean 

115.9 
117.8 
117.0 

103.9 
121. 1 
109.4 

109.0 
118.8 
114. 1 

95.7 
105.3 
99.8 

99.7 
138.9 
127.8 

135.4 
135.3 
135.3 

128.6 
166.2 
156.8 

140.6 
140.6 
140.6 

SD 

63.44 
67.71 
65.77 

55.58 
91. 80 
69.22 

60.20 
73. 19 
67.37 

61. 13 
60.91 
61. 11 

57.89 
90.42 
84.15 

74.46 
70. 19 
71. 64 

87.06 
93.34 
93.10 

80. 13 
85.28 
82.23 



Table 74. Continued. 

River/ Adult Subadult All Ages 
Time/ 
Year n Mean SD n Mean SD n Mean SD 

Lower Sauk 
1985-86 208 143.8 79.23 106 131.6 74.09 314 139.6 77.63 
1986-87 197 158.3 106.0 97 153. 1 123.1 294 156.6 111. 7 
Both Years 405 150.8 93.35 203 141. 9 100.9 608 147.8 95.94 

Suiattle 
1985-86 
1986-87 78 135.5 88.56 25 98.4 58.07 103 126.5 83.49 
Both Years 

196 



LLJ 
(.) 

i::: 
>-
1)) 

Cl 

>­::c: 
CD 
:::; 
LL 

~-·. 
1/1 
'­
•I.I 
.µ 

•I.I 
C 

LLJ 
( .. ) 
,i::: 
>­
(.(1 

iS 
>­::c: 
1:,!1 
:::; 
LL 

FLIGHT Dl::::TAtiCES FROt'-1 RAFT - TF.:EE 

200 ... ··································································································································· 

1751-.. , ............................................................................................................................... . 

15(1 I-·············································································· ... 

125 t-···················································· 

1 f10"" : .... : .... : [][... i .... R 
-:oi:= • - • - • . ...... ~-l,1,-...JIJ~· J..,L.~Jf,l.l,L-~!J,.J..-'!~.L..-' 
' ·-' ::;SA SSP :3TA STP U::;f< M'.c.f< LSI< U::;A LSA SUI 

LOCATION 
• Adult ITT Sub.:1dult 
D T,:,tal 

FL113HT DISTANCES FF.:OM RAFT - 13ROUND 

. . 

200 !-·······················································: ....................... : 
. . 

1 75 I-·············· 

125 f-

100~ 

Figure 49. Flight distances (meters) of eagles in trees 
(upper) and on the ground (lower) from the research raft an 
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Table 75. Statistical probabilities co1paring flight distances of bald eagles fro1 si1ulated rafting activity while in 
trees (upper right half! and on ground (lower left half! in 1985-86. 

SRBENA SRBENA SRBENA SRBENA Upper "iddle Lower Upper Lower 
Sun-Aft Sun-Pft Thu-Aft Thu-Pft Skagit Skagit Skagit Sauk Sauk Suiattle 

SRBENA Sun-A" 
Adult N N 0.05 N 0.05 N 0.001 0.01 
Subadult N N N N N N N N 
All Ages N N 0.01 N 0.05 N 0.001 0.001 

SRBENA Sun-Pft 
Adult N N N N 0.001 N 0.001 o. 001 
Subadu!t N N N N N N N N 
All Ages N N N N 0.01 0.05 0.001 0.001 

SRBENA Thu-Aft 
Adult 0.01 N N N 0.001 N 0.001 0.001 
Subadult N N N N N N N N 
All Ages 0.01 N N N 0.001 o.os 0.001 0.001 

SRBENA Thu-Pft 
Adu! t N N 0.05 N 0.001 0.05 0.001 0.001 
Subadult N N N N N N N N 
All Ages N N 0.05 N 0.001 0.001 o. 001 0.001 

Upper Skagit 
Adult N N N N 0.05 N 0.01 o.os 
Subadult N N N N N N N N 
All Ages N N N N 0.01 N N N 

"iddle Skagit 
Adu! t N N N N N N N N 
Subadult N N N N N N N N 
All Ages 0.05 N N o.os N N N N 

Lower Skagit 
Adult N N N N N N N N 
Subadult N N N N N N N N 
All Ages 0.01 0.05 N 0.01 N N N N 

Upper Sauk 
Adu! t N N N N N N N N 
Subadul t N N N N N N N N 
All Ages N N N N N N N N 

Lower Sauk 
Adu! t 0.01 N N 0.01 N N N N, 
Subadul t N N N N N N N N 
All Ages 0.01 0.05 N o.os N N N N 

Suiattle 
Adu! t 
Subadul t 
All Ages 
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Table 7b. Statistical probabilities co1paring ,light distances of bald eagles fro, si1ulated rafting activity while in 
trees (upper right hall) and on ground (lower left half) in 1986-87. 

SRBENA SRBENA SRBENA SRBENA Upper Niddle Lower Upper Lower 
Sun-AN Sun-PN Thu-AN Thu-PN Skagit Skagit Skagit Sauk Sauk Suiattle 

SRBENA Sun-AN 
Adult N N N N N 0.001 0.01 0.001 N 
Subadult N N N N N 0.05 N 0.01 N 

All Ages N N N 0.05 0.05 o. 001 0.01 o. 001 N 

SRBENA Sun-PN 
Adult N N N N N 0.01 N N N 

Subadul t N N N N N N N N N 

All Ages N N N N N o. 01 N 0.05 N 

SRBENA Thu-AN 
Adult 0.05 N N N N o. 001 0.01 0.001 N 

Subadult N N N N 0.05 0.01 N 0.001 N 
All Ages N N N N 0.05 o. 001 0.01 0.001 N 

SRBENA Thu-PN 
Adult 0.001 N 0.05 0.05 0.01 0.001 0.001 0.001 0.05 
Subadult N N N N N 0.05 N 0.01 N 
All Ages 0.01 N 0.05 0.01 0.01 0.001 0.001 o. 001 N 

Upper Skagit 
Adult N N N N N 0.01 N N N 
Subadult N N N N N N N N N 
All Ages N N N N N 0.05 N N N 

Niddle Skagit 
Adult N N N 0.05 N 0.001 N 0.01 N 
Subadult N N N N N N N N 0.05 
All Ages N N N 0.05 N 0.001 N 0.01 N 

Lo•er Skagit 
Adult N N N 0.01 N N 0.001 0.01 0.001 
Subadul t N N N N N N N N 0.05 
All Ages N N 0.01 0.001 N N 0.01 N 0.001 

Upper Sauk 
Adult N N N 0.05 N N N N N 
Subadult N N N N N N N 0.05 N 
All Ages N N N N N N 0.05 0.05 N 

Lo•er Sauk 
Adu! t N N N 0.05 N N N N 0.05 
Subadult N N N N N N N N 0.01 
All Ages N N N 0.05 N N N N 0.01 

Suiattl e 
Adult N N N N N N N N N 
Subadult N N N N N N N N N 
All Ages N N N N N N 0.05 N N 
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Table 77. Statistical probabilities co1paring flight distances of bald eagles fro1 si1ulated rafting activity while in 
trees (upper right half) and on ground !lower left half) during 1985-86 and 1986-87 co1bined. 

SRBENA SRBENA SRBENA SRBENA Upper "iddle Lower Upper Lower 
Sun-A" Sun-P" Thu-A" Thu-P" Skagit Skagit Skagit Sauk Sauk Suiattle 

SRBENA Sun-A" 
Adult N N 0.01 N 0.05 0.001 0.001 0.001 N 
Subadul t N N N N 0.05 0.01 N 0.001 N 
All Ages N N 0.01 N 0.001 0.001 0.001 0.001 N 

SRBENA Sun-PN 
Adult N N N N 0.01 0.001 0.001 0.001 0.05 
Subadult N N N N N N N N N 
All Ages N N N N 0.01 0.001 0.001 0.001 N 

SRBENA Thu-A" 
Adult N N 0.05 N 0.01 0.001 0.001 0.001 N 
Subadul t N N N N 0.01 0.001 0.05 0.001 N 
m Ages N N 0.05 N 0.001 0.001 0.001 0.001 N 

SRBENA Thu-P" 
Adult 0.01 0.05 o. 01 0.05 0.001 o. 001 0.001 o. 001 0.001 
Subadul t N N N N 0.01 0.001 0.05 0.001 N 
All Ages 0.05 N 0.01 0.01 0.001 0.001 o. 001 0.001 0.01 

Upper Skagit 
Adult N N N 0.05 N 0.001 N N N 
Subadul t N N N N N N N N N 
All Ages N N N 0.05 N 0.001 N 0.05 N 

"iddle Skagit 
Adult N N N 0.01 N 0.001 N N N 
Subadul t N N N N N N N N 0.05 
All Ages N N N 0.01 N 0.081 N 0.05 N 

Lower Skagit 
Adult N N N 0.001 N N 0.01 0.01 0.001 
Subadult 0.01 0.05 N 0.05 N N N N 0.05 
m Ages 0.001 0.01 0.01 0.001 N N 0.01 N 0.001 

Upper Sauk 
Adu! t N N N 0.05 N N N N N 
Subadult N N 0.05 N N N 0.01 0.05 N 
All Ages N N N N N N 0.001 N N 

Lower Sauk 
Adult N N N 0.001 N N N N N 
Subadul t N N N N N N N N 0.01 
All Ages N N N 0.001 N N N N 0.05 

Suiattle 
Adu! t N N N N N N N N N 
Sub adult N N N N N N N N N 
All Ages N N N N N N 0.05 N N 
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Table 78. Flight distances (meters) of eagles from simulated rafting 
activity while feeding or standing on the ground on the SRBENA at 
four times and on six other rivers stretches of the SW&SRS. 

River/ 
Time/ 
Year n 

SRBENA-Sun-AM 
1985-86 54 
1986-87 84 
Both Years 138 

SRBENA-Sun-PM 
1985-86 22 
1986-87 24 
Both Years 46 

SRBENA-Thu-AM 
1985-86 106 
1986-87 142 
Both Years 248 

SR BENA-Thu-PM 
1985-86 29 
1986-87 30 
Both Years 59 

Adult 

Mean 

123.9 
199.5 
169.9 

151. 8 
175.4 
164.1 

162.5 
169.1 
166.3 

121.7 
128.0 
124.9 

SD 

56.21 
102.7 
94.80 

89.64 
92.31 
90.81 

102.6 
84.89 
92.75 

57.76 
61. 33 
59.17 

Upper Skagit 
1985-86 
1986-87 
Both Years 

13 174.6 107.4 
16 161. 2 '85. 63 
29 167.2 94.45 

Middle Skagit 
1985-86 21 
1986-87 38 
Both Years 59 

Lower Skagit 
1985-86 13 
1986-87 35 
Both Years 48 

Upper Sauk 
1985-86 27 
1986-87 24 
Both Years 51 

167.6 
186.8 
180.0 

169.2 
201.1 
192.5 

145.6 
190.8 
166.9 

81. 23 
98.94 
92.77 

58.52 
133.2 
118. 0 

82.62 
106.7 
96.49 

Subadult 

n 

30 
30 
60 

13 
8 

21 

57 
48 

105 

8 
12 
20 

0 

Mean 

145.0 
164.3 
154.7 

116. 2 
192.5 
145.2 

179.3 
184.8 
181. 8 

150.0 
156.7 
154.0 

SD 

87.05 
108.7 
98. 13 

39.27 
81. 55 
68.53 

102.5 
106.6 
103.9 

106.9 
62.28 
80.42 

6 213.3 118.6 
6 213.3 118.6 

16 179. 4 
24 179. 2 
40 179. 2 

13 216.9 
51 211.8 
64 212.8 

19 163. 7 
16 111.9 
35 140.0 

201 

91.69 
99.17 
95.04 

191. 3 
136.4 
147.5 

145.8 
49.43 
114. 1 

n 

84 
114 
198 

35 
32 
67 

163 
190 
352 

37 
42 
79 

All Ages 

Mean 

131.4 
190.3 
165.3 

138.6 
179.7 
158.2 

168.4 
173.1 
170.9 

127.8 
136.2 
132.3 

SD 

69.06 
105. 0 
95.83 

76.24 
88.77 
84.40 

102.6 
90.82 
96.32 

70.40 
62.23 
65.89 

13 174.6 107.4 
22 175.5 95.65 
35 1 75. 1 98. 62 

37 172.7 84.87 
62 183.9 98.29 
99 179.7 93.21 

26 193. 1 140. 7 
86 207.4 134.4 

112 204.1 135.4 

46 153.0 111.9 
40 159.2 95.87 
86 155.9 104.2 



Table 78, Continued. 

River/ Adult Subadult All Ages 
Time/ 
Year n Mean SD n Mean SD n Mean SD 

Lower Sauk 
1985-86 29 186,6 97,66 15 173.3 57, 15 44 182.0 85.52 
1986-87 34 178,8 118, 1 20 190.0 78.27 54 183.0 104.5 
Both Years 63 182,4 108,4 35 182,9 69.56 98 182.6 95,94 

Suiattle 
1985-86 
1986-87 2 90,0 o.o 1 90,0 o.o 3 90.0 o.o 
Both Years 
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Table 79. Flight distances (meters) of solitary eagles and eagles in 
groups from simulated rafting activity while perched in trees on the 
SRBENA at four times and on six other rivers stretches of the SW~SRS 
combined. 

Age and 
Social 
Grouping 

Adult 
Solitary 
Group 
Total 

Subadult 
Solitary 
Group 
Total 

All Ages 
Solitary 
Group 
Total 

1985-86 

n Mean SD 

667 130.3 79.60 
345 120.5 65.29 

1012 127,0 75.15 

n 

739 
475 

1214 

390 123.4 71.62 402 
235 108.6 60.09 324 
625 117.8 67.84 726 

1057 127.8 76.79 1141 
580 115.7 63.45 799 

1637 123.5 72.56 1940 
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1986-87 

Mean SD n 

146.2 91.50 1406 
129.0 80.19 820 
139.4 87.62 2226 

132.7 84.45 792 
122.3 78.49 559 
128.0 81.95 1351 

141.4 89.27 2198 
126.3 79.53 1379 
135.2 85.70 3577 

Both Years 

Mean SD 

138.7 86.39 
125.4 74.37 
133.8 82.40 

128.1 78.48 
116. 5 71. 60 
123.3 75.90 

134.9 83.76 
121.8 73.36 
129.8 80.16 
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Figure 50. Flight distances (meters) of eagles in trees from 
the research raft on all river stretches combined for the 
different ages (upper) and for birds alone or in groups 
(lower) during both 1985-86 and 1986-87. 
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Table 80, Probability values comparing the flight distances 
of.adult and subadult bald eagles to simulated rafting 
activity while perched in trees and feeding or standing on 
the ground on the SRBENA during four time periods and on six 
other river sections of the SW~SRS for 1985-86 and 1986-87, 

River/Time 

SRBENA-Sun AM 
SRBENA-Sun PM 
SRBENA-Thu AM 
SRBENA-Thu PM 
Upper Skagit 
Middle Skagit 
Lower Skagit 
Upper Sauk 
Lower Sauk 
Suiattle 

Totals 

1985-
86 

N 
N 
N 
N 
N 
N 
N 

0.004 
N 

0.011 

Adult-Subadult Comparison 

In Trees 

1986-
87 

N 
N 
N 
N 
N 
N 

0.001 
0.021 

N 
0.020 

0.004 
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Both 
Years 

N 
N 
N 
N 
N 
N 

0.002 
0.000 

N 
0,020 

0. 000 

1985-
86 

N 
N 
N 
N 

N 
N 
N 
N 

N 

On Ground 

1986- Both 
87 Years 

N N 
N N 
N N 
N N 
N N 
N N 
N N 

0.003 N 
N N 

N N 



Table 81. Probability values comparing the flight distances 
of eagles between the two years (1985/86 and 1986/87) to 
simulated rafting activity while perched in trees and feeding 
or standing on the ground on the SRBENA during four time 
periods and on six other river sections of the SW~SRS. 

1985/86 - 1986/87 Comparison 

In Trees On Ground 

All All 
River/Time Adult Subadult Ages Adult Sub adult Ages 

SRBENA-Sun AM N N N 0.000 N 0.000 
SR BENA-Sun PM N N N N 0.035 0.043 
SRBENA-Thu AM 0,026 N N N N N 
SRBENA-Thu PM N N N N N N 
Upper Skagit 0.019 N 0.008 N N 
Middle Skagit N N N N N N 
Lower Skagit 0. 01)3 N 0.003 N N N 
Upper Sauk N N N N N N 
Lower Sauk N N 0.030 N N N 
Suiattle 

Totals 0. 000 0. 007 0.000 0.000 N 0, 001 
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Table 82, Probability values comparing the flight distances 
of ~olitary and grouped eagles to simulated rafting activity 
while perched in trees and feeding or standing on the ground 
on the SRBENA during four time periods and on six other river 
sections of the SW~SRS combined. 

Solitary-Group Comparison 

In Trees On Ground 

1985- 1986- Both 1985- 1986- Both 
86 87 Years 86 87 Years 

Adult 0, 033 0. 001 0.000 0.040 N N 
Subadult 0.006 N 0.005 N N N 
All Ages 0.008 0.000 0.000 N N N 
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Table 83. Flight distances (meters) of solitary eagles and eagles in 
groups from simulated rafting activity while feeding or standing on 
the ground on the SRBENA at four times and on six other rivers 
stretches of the SW&SRS combined. 

Age and 1985-86 1986-87 Both Years 
Social 
Grouping n Mean SD n Mean SD n Mean SD 

Adult 
Solitary 135 142.1 69.80 140 180.4 110.3 275 161. 6 94.43 
Group 179 161. 6 98.92 289 176.9 92.70 468 171. 0 95.31 
Total 314 153.2 88.00 429 178.0 98.66 743 167.6 95.03 

Subadult 
Solitary 76 170.1 117.4 68 168.2 125.7 144 169.2 120.9 
Group 95 165.8 101. 1 148 188.1 98.52 243 179.4 99.94 
Total 171 167.7 108.3 216 181. 9 107.9 387 175.6 108.2 

All Ages 
Solitary 211 152.2 90.60 208 176.4 115.4 419 164.2 104.2 
Group 274 163.1 99.53 437 180.7 94.75 711 173.9 96.93 
Total 485 158.4 95.80 645 179.3 101. 8 1130 170.3 99.76 
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Figure 51. Flight distances (meters) of eagles on the ground 
from the research raft on all river stretches combined for 
the different ages (upper) and for birds alone or in groups 
(lower) during both 1985-86 and 1986-87. 
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Table 84. Categorical percentages of flight distances of bald eagles lroa siaulated rafting activity while perched in 
trees and feeding or standing on the ground on the SRBENA at four tiaes and on sir other river stretches of the SNlSRS 
during 1985-86 and 1986-87 coabined. 

Flight distances !aetersl 

River/Tiae n 0-50 51-100 101-150 151-200 201-250 251-JOO JOl-350 351-400 401-450 4Sl-500 )500 

PERCHED IN TREES 

SRBENA-Sun-A" 447 13 41 24 14 4 2 2 0 0 0 0 
SR8ENA-Sun-P" 110 12 46 JI 6 1 4 0 I 0 I 0 
SRBENA-Thu-A" 652 17 JS 29 II 4 2 I 0 I 0 0 
SRBENA-Thu-P" 278 25 39 22 8 5 I 0 0 0 0 0 
Upper Skagit 113 12 39 23 12 5 0 6 2 0 0 0 
"iddle Skagit 422 5 34 32 17 6 3 2 I 0 0 0 
Lo.er Skagit 297 8 26 24 18 12 7 2 1 I 0 0 
Upper Sauk 547 9 JI 25 18 8 3 3 1 1 0 0 
Lo.er Sauk 608 9 32 24 14 8 7 3 1 0 0 1 
Suiattle !OJ 10 48 21 5 7 s 3 0 0 

All SRBENA 1487 17 38 26 11 4 2 1 0 0 0 0 
Other Rivers 2090 9 32 26 16 8 5 J 1 0 0 0 

All Rivers 3577 12 35 26 14 7 4 2 0 0 0 

FEED1N6 DR STAND1N6 ON 6RDUND 

SRBENA-Sun-A" 198 9 20 24 22 11 7 J J 0 1 
SRBENA-Sun-P" 67 5 33 19 21 8 9 s 2 0 0 0 
SRBENA-Thu-A" 353 5 26 22 18 11 9 5 1 " 0 0 L 

SRBENA-Thu-P" 79 9 34 2S 22 4 5 1 0 0 0 0 
Upper Skagit 35 II 17 20 17 6 23 3 3 0 0 0 
"iddle Skagit 99 2 16 31 19 15 9 1 4 0 1 1 
Lo.er Skagit 112 J 10 29 29 14 5 4 4 0 I 4 
Upper Sauk 86 8 30 23 16 9 6 1 2 0 4 0 
Lower Sauk 98 3 B 36 24 17 6 2 1 1 
Suiattle 

Al I SRBENA 697 7 26 22 20 10 B 4 2 0 0 
Other Rivers 430 4 16 29 22 14 8 2 3 0 2 2 

Al I Rivers 1127 6 22 25 21 11 B 3 2 
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Table 85. Cuaulative percentages of flight distances of bald eagles froa siaulated rafting activity •hile perched in trees 
and feeding or standing on the ground on the SRBENA at four tiaes and on six other river stretches of the sw•SRS during 
1985-86 and 1986-87 coabined. 

Flight distances !aetersl 

River/Ti1e n 0-50 51-100 101-150 151-200 201-250 251-300 301-350 351-400 401-450 451-500 )500 

PERCHED IN TREES 

SRBrnA-Sun-AK 447 13 53 78 92 96 98 100 100 100 100 100 
SRBENA-Sun-PK 110 12 57 BB 94 95 98 98 99 99 100 100 
SRBENA-Thu-AK 652 17 52 81 92 96 98 99 100 100 100 100 
SRBENA-Thu-PK 278 25 63 85 93 98 100 100 100 100 100 100 
Upper Skagit 113 12 51 74 87 92 92 99 100 100 100 100 
"iddle Skagit 422 5 40 71 BB 94 97 99 100 100 100 100 
Lo•er Skagit 297 B 34 58 76 88 95 97 99 100 100 100 
Upper Sauk 547 9 40 65 84 92 95 98 99 99 100 100 
Lo•er Sauk 608 9 41 65 79 87 94 98 99 99 99 100 
Suiattle 103 10 57 79 84 90 95 96 99 100 100 100 

All SRBENA 1487 17 55 81 92 97 99 99 100 100 100 100 
Other Rivers 2090 9 41 67 82 90 95 98 99 99 99 100 

All Rivers 3577 12 47 73 86 93 96 99 99 100 100 100 

FEEDING OR STANDING ON GROUND 

SRBENA-Sun-AK 198 9 29 53 75 86 93 95 98 98 99 100 
SRBENA-Sun-P" 67 5 37 57 78 BS 94 99 100 100 100 100 
SRBENA-Thu-AK 353 5 31 53 71 82 91 9b 98 99 100 100 
SRBENA-Thu-PK 79 9 43 68 90 94 99 100 100 100 100 100 
Upper Skagit 35 11 29 49 66 71 94 97 100 100 100 100 
Kiddle Skagit 99 2 18 50 69 84 93 94 98 98 99 100 
Lo•er Skagit 112 3 13 41 70 84 89 92 9b 9b 97 100 
Upper Sauk 86 B 38 62 78 87 93 94 97 98 100 100 
Lo•er Sauk 9B 3 11 47 71 88 94 9b 97 98 99 100 
Suiattle 

All SRBENA 697 7 32 55 75 85 93 97 98 99 100 100 
Other Rivers 430 4 20 49 71 85 92 94 97 97 99 100 

All Rivers 1127 6 28 53 73 85 93 96 98 99 99 100 
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Table 86. Least squares linear regression of the seasonal changes 
in flight distances <meters) of eagles from simulated rafting 
activity while perched in trees during 1985-86, 

River/Time/Age 

SRBENA-Sun-AM 
Adult 
Subadult 
All Ages 

SRBENA-Sun-PM 
Adult 
Subadult 
All Ages 

SRBENA-Thu-AM 
Adult 
Subadult 
All Ages 

SRBENA-Thu-PM 
Adult 
Subadult 
All Ages 

Upper Skagit 
Adult 
Subadult 
All Ages 

Middle Skagit 
Adult 
Subadult 
All Ages 

Lower Skagit 
Adult 
Subadult 
All Ages 

Upper Sauk 
Adult 
Subadult 
All Ages 

Lower Sauk 
Adult 
Subadult 
All Ages 

n 

108 
92 

200 

54 
21 
75 

197 
118 
315 

97 
61 

158 

16 
16 
32 

92 
57 

149 

35 
39 
74 

207 
114 
321 

207 
106 
313 

Regression Equation 

Y=112:9 + 0.252X 
Y=129,3 - 0.517X 
Y=121. 9 - O. 1'?3X 

Y= 96,2 + 0.221X 
Y= 88,8 + 1.343X 
Y= 94,1 + 0.588X 

Y=122.1 - 0.431X 
Y=104.3 - 0.160X 
Y=114,6 - 0.179X 

Y= 93.6 + 0,002X 
Y= 97.9 + 0,051X 
Y= 95.3 + 0.018X 

Y= 73.8 + 0.566X 
Y=106,9 - o.112x 
Y= 93,8 + 0.159X 

Y=147,9 - 0.249X 
Y=125,8 - 0.051X 
Y=140,3 - 0.200X 

Y=140.0 - 0.188X 
Y=116.5 + 0,227X 
Y=125.1 + 0.068X 

Y=135.7 + 0.433X 
Y=125.0 - 0.023X 
Y=130.7 + 0.319X 

Y=134.3 + 0,316X 
Y=142.7 - 0.351X 
Y=135.0 + 0.154X 
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r 

0.076 
-0.206 
-0.067 

0.084 
0.285 
0.174 

-0.140 
-0.056 
-0.060 

0.001 
0.020 
0.008 

o. 311 
-0,050 
0.077 

-0.077 
-0.024 
-0.070 

-0.054 
0.081 
0.022 

0.126 
-0.010 
0.095 

0.100 
-0.092 
0.046 

F 

0.62 
4.00 
0.90 

0.04 
1.68 
2.28 

3.89 
0.36 
1.12 

o.oo 
0.03 
0.01 

1.50 
0.03 
o. 18 

0.53 
0.03 
0.72 

0.01 
0.24 
0. 03 

p 

N 
0.021 

N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

3,30 0,038 
0.01 N 
2,93 N 

2.05 
0.88 
0,66 

N 
N 
N 



Table 87, Least squares linear regression of the seasonal changes 
in flight distances <meters> of eal?les from simulated rafting 
activity while feeding or standing on the grgund during 1985-86. 

River/Time/Age n Regression Equation r F p 

SRBENA-Sun-AM 
Adult 53 Y=103,2 + 0.825X 0.228 2.79 N 
Subadult 30 Y=145.4 - 0.015X -0.000 o.oo N 
All Ages 83 Y=121,3 + 0.393X 0.108 0,95 N 

SRBENA-Sun-PM 
Adult 22 Y=123.8 + o.101x 0.154 0,49 N 
Subadult 13 Y=131.9 - 0,981X -0.427 2.46 N 
All Ages 35 Y=130.0 + 0.390X 0.076 o. 19 N 

SRBENA-Thu-AM 
Adult 106 Y=160.1 + 0,069X 0.010 0.02 N 
Subadult 57 Y=145,3 + 0,767X o. 155 1.35 N 
All Ages 163 Y=151.5 + 0.441X 0.084 1. 15 N 

SRBENA-Thu-PM 
Adult 29 Y=ll0.8 + 0.446X 0.118 0.38 N 
Subadult 8 Y= 99.7 + 1, 656X 0.343 0.80 N 
All Ages 37 Y=103.5 + 0,942X 0.226 1.88 N 

Upper Skagit 
Adult 13 Y=173.3 + 0,056X 0.010 o.oo N 
Subadult 0 
All Ages 13 Y=173.3 + 0.056X 0.010 o.oo N 

Middle Skagit 
Adult 21 Y=147.9 + 0.506X 0.166 0.54 N 
Sabadult 16 Y=204,0 - 0.692X -o. 183 0.49 N 
All Ages 37 Y=171.5 + 0,032X 0.010 o.oo N 

Lower Skagit 
Adult 13 Y=l 71, 6 - 0.044X -0.020 0.00 N 
Subadult 13 Y= 96.6 + 2.157X 0.295 1, 05 N 
All Ages 26 Y=133,7 + 1,072X o. 195 0.95 N 

Upper Sauk 
Adult 27 Y=165,1 - 0,583X -0. 189 0.92 N 
Subadult 19 Y=209,1 - 1, 732X -0.302 1. 71 N 
All Ages 46 Y=185,1 - 1. 053X -0.246 2.84 N 

Lower Sauk 
Adult 29 Y=160.5 + 0.861X o. 198 1. 10 N 
Subadult 15 Y=151, 6 + 0,539X 0.204 0.56 N 
All Ages 44 Y=159,7 + 0,664X o. 174 1. 32 N 
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Table ea. Least squares linear regression OT the seasonal changes 
in Tlight distances (meters) OT eagles from simulated rafting 
activity while perched in trees during 1986-87. 

River/Time/Age 

SRBENA-Sun-AM 
Adult 
Subadult 
All Ages 

SRBENA-Sun-PM 
Adult 
Sub adult 
All Ages 

SRBENA-Thu-AM 
Adult 
Subadult 
All Ages 

SR BENA-Thu-PM 
Adult 
Subadult 
All Ages 

Upper Skagit 
Adult 
Subadult 
All Ages 

Middle Skagit 
Adult 
Subadult 
All Ages 

Lower Skagit 
Adult 
Subadult 
All Ages 

Upper Sauk 
Adult 
Subadult 
All Ages 

Lower Sauk 
Adult 
Subadult 
All Ages 

n 

148 
98 

246 

24 
11 
3:5 

204 
134 
338 

87 
32 

119 

49 
32 
81 

167 
106 
273 

119 
104 
223 

140 
86 

226 

19:S 
97 

292 

Regression Equation 

Y=119.4 - 0.021X 
Y=104.9 + 0.282X 
Y=113.9 + 0.109X 

Y•173.3 - 2.124X 
Y= 88.7 + 0.712X 
Y=139.2 - 0.688X 

Y=139.0 - 0.422X 
Y=112.6 - 0.034X 
Y=129.3 - 0.277X 

Y= 98.6 + 0.192X 
Y=117.0 - 0.273X 
v=102.4 + o.oeox 

Y=l 93. 4 - 1. 227X 
Y•208. 5 - 1. 6:S6X 
Y=200.7 - 1.424X 

Y=138.:s - o.1oox 
Y=133.7 + 0.082X 
Y=136.6 - 0.033X 

Y=221.1 - 0.809X 
Y=220.6 - 1.600X 
Y=224.:S - 1.277X 

Y=175.0 - O.:S69X 
Y=167.3 - 0.881X 
Y=172.9 - 0.713X 

Y=l:51.6 + 1.684X 
Y=151. 4 + 4. 250X 
Y=l:51.6 + 0.126X 
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r 

-0.001 
0,108 
0.036 

-0.346 
0.294 

-o. 1:54 

-0.119 
-0.010 
-0.085 

0.072 
-0.065 
0.026 

-0.214 
-0.368 
-0.274 

-0.026 
0.022 

-0.010 

-0.152 
-0.317 
-0.241 

-0.1:57 
-0.273 
-0.203 

0.035 
0.010 
0.024 

F 

0.01 
1. 14 
0.31 

2,99 
0.85 
0.80 

2.92 
0.02 
2. 44 

0.44 
o. 13 
o.oe 

p 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

2,24 N 
4.69 0.017 
6.42 0.003 

0,12 N 
I), 05 N 
0.02 N 

2.76 N 
11.41 0.000 
13.58 0.000 

3.51 0.032 
6.79 0.002 
9.64 0.000 

0.23 N 
0. 01 N 
0.18 N 



Table 89. Least squares linear regression of the seasonal changes 
in flight distances (meters) of eagles from simulated rafting 
activity while feeding or standing on the ground during 1986-87. 

·River/Time/Age 

SRBENA-Sun-AM 
Adult 
Subadult 
All Ages 

SRBENA-Sun-PM 
Adult 
Subadult 
All Ages 

SRBENA-Thu-AM 
Adult 
Subadult 
All Ages 

SRBENA-Thu-PM 
Adult 
Subadult 
All Ages 

Upper Skagit 
Adult 
Subadult 
All Ages 

Middle Skagit 
Adult 
Subadult 
All Ages 

Lower Skagit 
Adult 
Subadult 
All Ages 

Upper Sauk 
Adult 
Subadult 
All Ages 

Lower Sauk 
Adult 
Subadult 
All Ages 

n 

84 
30 

114 

24 
8 

32 

142 
48 

190 

30 
12 
42 

16 
6 

22 

38 
24 
62 

35 
51 
86 

24 
16 
40 

33 
20 
53 

Regression Equation 

Y=218.0 - 0.643X 
Y=153.9 + 0.328X 
Y=201.7 - 0.386X 

Y=121.5 + 3.427X 
Y=106.8 + 4.082X 
Y=118.4 + 3.592X 

Y=166.8 + 0.071X 
Y=227.1 - 1.347X 
Y=188.4 - 0.481X 

Y=175.0 - 1.719X 
Y=126.6 + 0.759X 
Y=149.4 - 0.428X 

Y= 5.1 + 3.413X 
Y=317.7 - 1.837X 
Y=143.0 + 0.665X 

Y=174.7 + 0.308X 
Y=189.1 - 0.265X 
Y=181. 6 + O. 059X 

Y=372.7 - 3.154X 
Y=399.8 - 3.666X 
Y=389.3 - 3.459X 

Y=235.9 - 1.070X 
v=112.4 - o.012x 
Y=198.3 - 0.872X 

Y=171.1 + 0.337X 
Y=206.6 - 0.423X 
Y=185.3 + 0.001X 
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r 

-0.108 
0.062 

-0.066 

0.318 
0.495 
0.366 

0.014 
-0.284 
-0.096 

-0.486 
0.320 

-0.146 

0.572 
-0.452 
0.135 

0.048 
-0.048 
0.010 

-0.380 
-0.433 
-0.413 

-0.250 
-0.000 
-0.222 

0.057 
-0.133 
0.000 

F p 

0.96 N 
O. 11 N 
0.50 N 

2.48 N 
1.95 N 
4.65 0.017 

0.03 N 
4.03 0.024 
1. 74 N 

10.02 0.001 
1. 14 N 
0.88 N 

6.80 0.009 
1.03 N 
0.37 N 

0.00 N 
0.05 N 
O. 01 N 

5.57 0.008 
11.29 0.000 
17.30 0.000 

1. 46 
o.oo 
1. 98 

0.10 
0.33 
0.00 

N 
N 
N 

N 
N 
N 



Table 90. Least squares linear regression of the seasonal changes 
in flight distances (meters) of eagles from simulated rafting 
activity while perched in trees during 1985-86 and 1986-87 
combined, 

River/Time/Age 

SRBENA-Sun-AM 
Adult 
Subadult 
All Ages 

SRBENA-Sun-PM 
Adult 
Subadult 
All Ages 

SRBENA-Thu-AM 
Adult 
Subadult 
All Ages 

SRBENA-Thu-PM 
Adult 
Subadult 
All Ages 

Upper Skagit 
Adult 
Subadult 
All Ages 

Middle Skagit 
Adult 
Subadult 
All Ages 

Lower Skagit 
Adult 
Subadult 
All Ages 

Upper Sauk 
Adult 
Subadult 
All Ages 

Lower Sauk 
Adult 
Subadult 
All Ages 

n 

256 
190 
446 

78 
32 

110 

401 
252 
653 

184 
93 

277 

65 
48 

113 

259 
163 
422 

154 
143 
297 

347 
200 
547 

402 
203 
605 

Regression Equation 

Y=116.5 + o.000x 
Y=117.5 - 0.092X 
Y=117,7 - 0.022X 

Y=113.8 - 0.358X 
Y= 92.7 + o.0eox 
Y=106.2 + 0.161X 

Y=129.2 - 0.385X 
Y=108,6 + 0.052X 
Y=121.2 - 0.203X 

Y= 95.5 + 0,118X 
Y=100.1 + o.022x 
Y= 97.4 + o.oeox 

Y=143.3 - 0,338X 
Y=152,8 - 0,664X 
Y=148,7 - 0.503X 

Y=144.5 - 0.211X 
Y=130.2 + 0.065X 
Y=139.0 - 0.106X 

Y=210,5 - 0.813X 
Y=168.2 - 0.597X 
Y=192,1 - 0.747X 

Y=149,7 + 0.014X 
Y=137.0 - 0.330X 
Y=144.9 - 0.109X 

Y=140,1 + 3,073X 
Y=142,9 - 0.027X 
Y=140.5 + 0.210X 
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r 

0.026 
-0.036 
-0.010 

-0.088 
0.255 
0.042 

-o. 115 
0.017 

-0,065 

0.044 
0.010 
0.030 

-0,074 
-0.191 
-0.125 

-0.066 
0.022 

-0.033 

-0.171 
-o. 150 
-0.168 

0, 000 
-0.114 
-0.033 

0.079 
-0.000 
0.051 

F 

o. 17 
0.25 
0,02 

0.60 
2.09 
0.20 

5. 32 
0.08 
2,76 

0.34 
0.01 
0.24 

0.35 
1. 74 
1. 77 

1. 10 
0. 08 
0.48 

p 

N 
N 
N 

N 
N 
N 

0.005 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

4.59 0.012 
3.24 0.041 
8.55 0.000 

0.01 N 
2,58 N 
0.59 N 

2.51 
0.01 
1.56 

N 
N 
N 



Table 91, Least squares linear regression of the seasonal changes 
in flight distances (meters) of eagles from simulated rafting 
activity while feeding or standing on' the ground during 1985-86 
and 1986-87 combined, 

River/Time/Age 

SRBENA-Sun-AM 
Adult 
Subadult 
All Ages 

SRBENA-Sun-PM 
Adult 
Subadult 
All Ages 

SRBENA-Thu-AM 
Adult 
Subadult 
All Ages 

SRBENA-Thu-PM 
Adult 
Sub adult 
All Ages 

Upper Skagit 
Adult 
Subadult 
All Ages 

Middle Skagit 
Adult 
Subadult 
All Ages 

Lower Skagit 
Adult 
Subadult 
All Ages 

Upper Sauk 
Adult 
Subadult 
All Ages 

Lower Sauk 
Adult 
Subadult 
All Ages 

n 

137 
60 

197 

46 
21 
67 

248 
105 
353 

59 
2() 

79 

29 
6 

35 

59 
40 
99 

48 
64 

112 

51 
35 
86 

62 
35 
97 

Regression Equation 

Y=170.0 + 0.023X 
Y=149.9 + 0.154X 
Y=164.4 + 0.048X 

Y=141. 4 + 1. 115X 
Y=140.2 + 0.281X 
Y=142.0 + 0.827X 

Y=164.6 + 0.051X 
Y=193.8 - 0.291X 
Y=172,5 - 0.040X 

Y=146.3 - 0.822X 
Y=117.1 + 1.027X 
Y=129.8 + 0.086X 

Y=135.8 + 0.881X 
Y=317.7 - 1.837X 
Y=161. 6 + O. 345X 

Y=163.0 + 0.434X 
Y=197,6 - 0.497X 
Y=177.8 + 0.050X 

Y=282.9 - 1,658X 
Y=285.0 - 1.382X 
Y=285. 6 - 1. 532X 

Y=190.3 - 0.625X 
Y=184, 9 - 1. 231 X 
Y=188,2 - 0.870X 

Y=165,2 + 0.598X 
Y=186.3 - 0.086X 
Y=173.0 + 0.311X 
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r 

0.000 
0.035 
0.010 

o. 143 
0.060 
o. 124 

0.010 
-0.063 
-0.010 

-0.234 
0.313 
0.024 

0.174 
-0.452 
0.076 

0.093 
-0. 107 
0.010 

-0.267 
-0,173 
-0.211 

-0.168 
-0.291 
-0.219 

0.117 
-0.028 
0.072 

F 

o.oo 
0.07 
0.02 

0.92 
0.07 
1. 01 

0.02 
0.41 
0.02 

p 

N 
N 
N 

N 
N 
N 

N 
N 
N 

3.30 0.044 
1.96 N 
0.05 N 

0.84 N 
1.03 N 
0. 19 N 

0.50 N 
0.44 N 
0.01 N 

3.53 0.037 
1. 91 N 
5.11 0.008 

1.43 N 
3.05 N 
4.23 0.018 

0.84 N 
0.03 N 
0.49 N 
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Table 92. Probability values comparing the flushing 
responses and flight distances of eagles of all ages to 
simulated rafting activity while perched in trees and feeding 
or standing on the ground on the SRBENA during four time 
periods and on six other river sections of the SW~SRS for 
1985-86 and 1986-87 combined. 

River/Time 

SRBENA-Sun AM 
SRBENA-Sun PM 
SRBENA-Thu AM 
SRBENA-Thu PM 
Upper Skagit 
Middle Skagit 
Lower Skagit 
Upper Sauk 
Lower Sauk 
Suiattle 

Totals 

Tree-Ground Comparison 

Flushing Response 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

N 

0.000 

222 

Flight Distance 

0.000 
0.000 
0.000 
0.000 
0.010 
0.000 
0.000 

N 
0.001 

N 

0.000 



Table 93. Mean river channel widths (meters) of the seven 
river stretches measured at half river m~le intervals. 

Width (meters) 

River Stretch n Mean SD 

SRBENA 17 147.4 57.61 
Upper Skagit 11 155.9 41. 52 
Middle Skagit 31 161. 5 37.78 
Lower Sl<:agi t 33 213.6 79.91 
Upper Saul<: 23 180.3 103.9 
Lower Sauk 26 169.2 68.26 
Suiattle 31 66.6 41. 72 

Totals 172 156.3 71.57 
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Table 94. Least squares linear regression OT the Tlushing 
responses (% Tlushed/100) and Tlight distances (meters) OT eagles 
perched in trees and standing or Teeding on ground against the 
mean width OT the river channel (meters) Tor the seven stretches 
OT the SW&SRS surveyed. 

n 

Flushing Response 
In Trees 7 
On Ground 7 

Flight Distance 
In Trees 7 
On Ground 7 

Regression Equation 

Y=0.950 - 0.0030X 
Y=1.144 0.0019X 

Y=l03.8 + 0.204X 
Y= 49.5 + 0.740X 

224 

r 

-0.692 
-0.751 

0.659 
0.920 

F 

4.59 
6.47 

3.84 
27.58 

p 

N 
0.041 

N 
0,002 



Table 95. Flushing responses (" flushed/100) of eagles to 
simulated rafting ac:tivity while perc:hed in treei on the 
SRBENA at four times and on six other rivers stretc:hes of the 
SW8<SRS. 

Adult Subadult All Ages 

River/Time/Year n Mean n Mean n Mean 

SRBENA-Sun-AM 
1985-86 347 0.317 165 0.570 512 0.393 
1986-87 470 0.319 225 0.436 695 0.357 
Both Years 817 0.318 390 0.485 1207 0.372 

SRBENA-Sun-PM 
1985-86 251 0.219 80 0.263 331 0.230 
1986-87 300 0.080 75 o. 147 375 0.093 
Both Years 551 o. 143 155 0.206 706 o. 157 

SRBENA-Thu-AM 
1985-86 544 0.358 251 0.462 795 0.391 
1986-87 568 0.361 287 0.467 855 0.396 
Both Years 1112 0.360 538 0.465 1650 0.394 

SRBENA-Thu-PM 
1985-86 335 0.296 186 0.382 521 0.326 
1986-87 423 0.206 136 0.235 559 0.213 
Both Years 758 0.245 322 0.320 1080 0.268 

Upper Skagit 
1985-86 112 0.143 53 0.302 165 0. 194 
1986-87 200 0.245 83 0.386 283 0.286 
Both Years 312 0.208 136 0.353 448 0.252 

Middle Skagit 
1985-86 239 0.381 122 0.475 361 0.413 
1986-87 392 0.426 207 0.517 599 0.457 
Both Years 631 0.409 329 0.502 960 0.441 

Lower Skagit 
1985-86 136 0.257 118 0.331 254 0.291 
1986-87 345 0.345 344 0.302 689 0.324 
Both Years 481 0.320 462 0.310 943 0.315 

Upper Sauk 
1985-86 376 0.551 231 0.494 607 0.529 
1986-87 262 0.534 168 0.518 430 0.528 
Both Years 638 0.544 399 0.504 1037 0.528 
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Table '?!5, Ccntinued, 

Adult Subadult All Ages 

River/Time/Year n Mean n Mean n Mean 

Lower Sauk 
1985-86 363 0.570 181 0.586 544 0.575 
1986-87 295 0.668 142 0.683 437 0.673 
Both Years 658 0.614 323 0.628 981 0.619 

Suiattle 
1985-86 
1986-87 93 0.839 32 0.781 125 0.824 
Both Years 
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Figure 56. Flushing responses (% flushed/100) of eagles in 
trees <upper) and on the ground Clower) from the research 
raft on the SRBENA during four times and on six river 
stretches of the SW&SRS for 1985-86 and 1986-87 combined. 
SSA= SRBENA/Sunday AM, SSF' = SRBENA/Sunday PM, STA= 
SRBENA/Thursday AM, STF' = SRBENA/Thursday F'M, USk = Upper 
Skagit, MSk = Middle Skagit, LSK = Lower Skagit, USA= Upper 
Sauk, LSA = Lower Sauk, SUI= Suiattle. 
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Ta.ble 96. Statistical probabilities co1paring flushing responses of bald eagles during si1ulated rafting activity while 
in trees (upper right half) and on ground (lower left half! in 1985-86. 

SRBENA SRBENA SRBENA SRBENA Upper "iddle Lo•er Upper Lo•er 
Sun-AM Sun-PM Thu-AM Thu-PM Skagit Skagit Skagit Sauk Sauk Suiattle 

SRBENA Sun-A" 
Adult 0.011 N N 0.001 N N 0.000 0.000 
Subadult 0.000 N 0.002 0.003 N 0.000 N N 
All Ages 0.000 N 0.031 o. 000 N 0.008 0.000 0.000 

SRBENA Sun-P" 
Adult N 0.000 0.047 N 0.000 N 0.000 0.000 
Subadult N 0.003 N N 0.004 N 0.001 0.000 
All Ages N 0.000 0.003 N 0.000 N 0.000 0.000 

SRBENA Thu-A" 
Adult N N N 0.000 N 0.033 0.000 0.000 
Subadult N N N 0.047 N 0.023 N 0.015 
All Ages N N 0.020 0.000 N o. 005 0.000 0.000 

SRBENA Thu-P" 
Adult N N N 0.002 0.040 N 0.000 0.000 
Subadult N N 0.008 N N N 0.029 0.000 
Al I Ages N 0.046 N 0.002 0.011 N 0.000 0.000 

Upper Skagit 
Adult N N N N 0.000 0.039 0.000 0.000 
Subadult N N N N 0.049 N 0.018 0.001 
Al I Ages N N N N 0.000 0.033 0.000 0.000 

Middle Skagit 
Mult N N N N N 0.020 0.000 0.000 
Subadul t N N N N N o. 031 N N 
All Ages N N N N N 0.003 0.001 0.000 

lo•er Skagit 
Adult N N N N N N 0.000 0.000 
Subadul t O.OOB N 0.000 N N N 0.005 0.000 
All Ages 0.002 o. 002 0.002 N N 0.007 0.000 0.000 

Upper Sauk 
Adult N N N N N N 0.02b N 
Subadult N N N N N N 0.014 N 
All Ages N N N 0.013 N N 0.000 N 

Lower Sauk 
Adult N N 0.048 N N N 0.020 N 
Subadult N N N N N N 0.012 N 
All Ages N N 0.037 O.OOb N N 0.000 N 

• 
Suiattle 

Adult 
Subadul t 
All Ages 
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Table 97. Statistical probabilities co1paring flushing responses of bald eagles during si1ulated rafting activity while 
in trees (upper right half) and on ground (lower left half) in 1986-87. 

SRBENA SRBENA SRBENA SRBENA Upper ftiddle Lower Upper Lower 
Sun-Aft Sun-PK Thu-AN Thu-Pft Skagit Skagit Skagit Sauk Sauk Suiattle 

SRBENA Sun-AN 
Adu! t 0.000 N 0.000 N 0.002 N 0.000 0.000 0.000 
Subadult 0.000 N 0.000 N N 0.002 N 0.000 o. 001 
All Ages 0.000 N 0.000 0.041 0.000 N 0.000 0.000 0.000 

SRBENA Sun-PK 
Adult N 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Subadult N 0.000 N 0.001 0.000 0.010 0.000 0.000 0.000 
All Ages 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

SRBENA Thu-Aft 
Adult N N 0.000 0.004 0.049 N 0.000 0.000 0.000 
Subadult N N 0.000 N N 0.000 0.000 0.000 0. 001 
All Ages 0.010 0.025 0.000 0.001 0.024 0.004 0.000 0.000 0.000 

SRBENA Thu-Pft 
Adult N N N N 0.000 0.000 0.000 0.000 0.000 
Subadult N N N 0.027 0.000 N 0.000 0.000 0.000 
Al 1 Ages N N N 0.02J 0.000 0.000 0.000 0.000 0.000 

Upper Skagit 
Adu! t N N N 0.008 0.000 0.019 0.000 0.000 0.000 
Subadult N N N N N N N 0.000 0.000 
All Ages N N N N 0.000 N 0.000 0.000 0.000 

Kiddle Skagit 
Adult N N N N N 0.029 0.008 0.000 0.000 
Subadult N N N N N 0.000 N 0.003 0.009 
All Ages N N N N N 0.000 0.030 0.000 0.000 

Lower Skagit 
Adu! t 0.005 N 0.004 N N 0.021 0.000 0.000 0.000 
Subadult 0.019 N 0.02J N N N 0.000 0.000 0.000 
Al I Ages 0.000 N 0.000 N N N 0.000 0.000 0.000 

Upper Sauk 
Adult 0.000 N 0.000 0.014 N 0.001 N 0.002 0.000 
Subadult N N N N N N N 0.005 O.Oll 
All Ages 0.000 N 0.000 N N 0.025 N 0.000 0.000 

Lower Sauk 
Adu! t N o. 021 N N N N 0.004 0.000 o. 002 
Subadult N N N N N N N N N 
Al 1 Ages N 0.002 N 0.024 0.016 0.044 0.000 0.000 0.002 

Suiattle . 
Adu! t N N N N N N N N N 
Subadult N N N N N N N N N 
Al 1 Ages N N N N N N N N N 

229 



Table 98. Statistical probabilities co1paring flushing responses of bald eagles fro1 si1ulated rafting activity while 
in trees (upper right half I and on ground (lower left half! during 1985-86 and 1986-87 co1bined,· 

SR8ENA SR8ENA SR8ENA SR8ENA Upper Kiddle Lower Upper Lower 
Sun-AK Sun-PK Thu-AK Thu-PK Skagit Skagit Skagit Sauk Sauk Suiattle 

SRBENA Sun-AK 
Adult 0.000 N 0.002 0.000 0.000 N 0.000 0.000 0.000 
Subadul t 0.000 N 0.000 0.010 N 0.000 N 0.000 0.002 
All Ages 0.000 N 0.000 0.0-00 0.001 o. 007 0.000 0.000 0.000 

SRBENA Sun-PK 
Adult N 0.000 0.000 0.018 0.000 0.000 0.000 0.000 0.000 
Subadult N 0.000 0,014 0.008 0.000 0.018 0.000 0.000 0.000 
Al 1 Ages N 0.000 o. 000 0.000 0.000 0.000 0.000 0.000 0.000 

SRBENA Thu-AK 
Adult N N 0.000 0.000 0.047 N 0.000 0.000 0.000 
Subadul t N N 0.000 0,025 N 0.000 M 0.000 0.001 
All Ages N N o. 000 0.00-0 0.022 0.000 0.000 0.000 0.000 

SRBENA Thu-PK 
Adult N N N N 0.000 0.005 0.000 0.000 0.000 
Subadul t 0.025 N 0.001 N 0.000 N 0.000 0.000 0.000 
All Ages 0.018 N N N o. 000 o. 022 o. 000 0.000 0.000 

Upper Skagit 
Adult N N N N 0.000 0.001 0.000 0.000 0.000 
Subadult 0.03S N 0.003 N o.oos N 0.003 0.000 0.000 
All Ages N N N N o. 000 o. 020 0.000 0.000 0.000 

Kiddle Skagit 
Adult N N N N N 0.003 0.000 0.000 0.000 
Subadul t N N 0.013 N N 0.000 N 0.001 0.005 
All Ages N N N N N 0.000 0.000 0.000 0.000 

Lower Skagit 
Adult 0.002 N 0.015 N N 0.003 0.000 0.000 0.000 
Subadult 0.001 N 0.000 N N N 0.000 0.000 0.000 
All Ages 0.000 0.029 o. 000 N N 0.001 0.000 0.000 0.000 

Upper Sauk 
Adult 0.019 N N N N o. 017 N 0.012 0.000 
Subadult N N N N N N 0.016 o. 001 0,004 
Al 1 Ages 0.04S N N N N N N 0.000 0.000 

Lower Sauk 
Adu! t N 0.034 0.009 0.007 N N 0.000 0.001 o. 000 
Subadult N N N o. 011 0.008 0.047 0.002 N N 
All Ages 0.023 0.003 0,003 0.000 0.004 0.013 0.000 0.000 0.000 

Suiattle 
Adult N N N N N N N N N 
Subadult N N N N N N N N N 
All Ages N N N N N N N N N 
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Table 99. Flushing responses (% flushed/100) of eagles to 
simulated rafting activity while feeding or standing on the 
ground on the SRBENA at four times and on six other rivers 
stretches of the SW&SRS. 

River/Time/Year 

SR BENA-Sun-AM 
1985-86 
1986-87 
Both Years 

SR BENA-Sun-PM 
1985-86 
1986-87 
Both Years 

SRBENA-Thu-AM 
1985-86 
1986-87 
Both Years 

SRBENA-Thu-PM 
1985-86 
1986-87 
Both Years 

Upper Skagit 
1985-86 
1986-87 
Both Years 

Middle Skagit 
1985-86 
1986-87 
Both Years 

Lower Skagit 
1985-86 
1986-87 
Both Years 

Upper Sauk 
1985-86 
1986-87 
Both Years 

n 

63 
90 

153 

23 
30 
53 

147 
157 
304 

40 
33 
73 

14 
18 
32 

23 
40 
63 

19 
47 
66 

28 
38 
66 

Adult 

Mean 

0.857 
0.933 
0.902 

0.957 
0.800 
0.868 

0.796 
0.917 
0.859 

0.775 
0.909 
0.836 

0.929 
0.889 
0.906 

0.913 
0.950 
0.937 

0.684 
0.745 
0.727 

0.964 
0.632 
0.773 
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Subadult 

n 

34 
30 
64 

14 
10 
24 

59 
50 

109 

11 
15 
26 

2 
8 

10 

18 
29 
47 

24 
64 
88 

20 
17 
37 

Mean 

0.912 
1.000 
0.953 

0.929 
0,800 
0.875 

0.983 
0.960 
0,972 

0.727 
0.800 
0.769 

0.500 
0.750 
0.700 

0.889 
0.828 
0.851 

0.583 
0.797 
0.739 

0.950 
0.941 
0.946 

All Ages 

n 

97 
120 
217 

37 
40 
77 

206 
207 
413 

51 
48 
99 

16 
26 
42 

41 
69 

110 

43 
1 11 
154 

48 
55 

103 

Mean 

0.876 
0.950 
0.917 

0.946 
0,800 
0.870 

0.850 
0.928 
0.889 

0,765 
0.875 
0.818 

0.875 
0.846 
0.857 

0.902 
0.899 
0.900 

0.628 
0.775 
0.734 

0.958 
0.727 
0.835 



Table 99. Continued. 

Adult Subadult All Ages 

River/Time/Year n Mean n Mean n Mean 

Lower Sauk 
1985-86 30 0.967 15 1.000 45 0.978 
1986-87 34 1. 000 20 1 • 000 54 1. 000 
Both Years 64 0.984 35 1.000 99 0.990 

Suiattle 
1985-86 
1986-87 2 1.000 1 1.000 3 1.000 
Both Years 

232 



Table 100. Flushing responses (% flushed/100) cf solitary eagles and 
eagles in groups from simulated rafting activity whila perching in 
trees on the SRBENA at four times and on six other rivers stretches cf 
the SW~SRS combined. 

Age and 1985-86 1986-87 Both Years 
Social 
Grouping n Mean n Mean n Mean 

Adult 
Solitary 1706 0.392 2050 0.361 3756 0.375 
Group 997 0.347 1298 0.366 2295 0.358 
Total 2703 0.376 3348 0.363 6051 0.369 

Subadult 
Solitary 782 0.508 921 0.437 1703 0.469 
Group 605 0.388 778 0.418 1383 0.405 
Total 1387 0.456 1699 0.428 3086 0.440 

All Ages 
Solitary 2488 0.428 2971 0.385 5459 0.405 
Group 1602 0.363 2076 0.385 3678 0.375 
Total 4090 0.403 5047 0.385 9137 0.393 
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FLUSH RESPONSES SY AGE & YEAR - TREE 

• Adult 
D All Ages 
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Figure 57. Flushing responses (% flushed/100) of eagles in 
trees from the research raft on all river stretches combined 
for the different ages (upper) and for birds alone or in 
groups (lower) during both 1985-86 and 1986-87. 
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Table 101. Probability values comparing the flushing 
responses of adult and subadult bald eagles to simulated 
rafting activity while perched in trees and feeding or 
standing on the ground on the SRBENA during four time periods 
and on si:< other river sections of the SWl!<SRS for 1985-86 and 
1986-87. 

Adult-Subadult Comparison 

In Trees On Ground 

1985- 1986- Both 1985- 1986- Both 
River/Time 86 87 Years 86 87 Years 

SRBENA-Sun AM 0.000 0.004 0.000 N N N 
SR BENA-Sun PM N N N N N N 
SRBENA-Thu AM 0.007 0.004 0.000 0.002 N 0.002 
SRBENA-Thu PM N N 0.014 N N N 
Upper Skagit 0.028 0.025 0.002 N N N 
Middle Skagit N 0.042 0.008 N N N 
Lower Skagit N N N N N N 
Upper Sauk N N N N 0.040 0.046 
Lower Sauk N N N N N N 
Suiattle N N N N 

Totals 0.000 0.000 0.000 N N N 
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Tabla 102, Probability valuas comparing the flushing 
responses of eagles between the two years (1985/86 and 
1986/87) to simulated rafting activity while perched in trees 
and feeding or standing on the ground on the SRBENA during 
four time periods and on six other river sections of the 
SW&SRS, 

1985/86 - 1986/87 Comparison 

In Trees On Ground 

All All 
River/Time Adult Subadult Ages Adult Subadult Ages 

SRBENA-Sun AM N 0.031 N N N N 
SR BENA-Sun PM 0.000 N 0.000 N N N 
SRBENA-Thu AM N N N 0,004 N 0.018 
SRBENA-Thu PM 0.006 0.008 0.000 N N N 
Upper Skagit 0.047 N 0.040 N N N 
Middle Skagit N N N N N N 
Lower Skagit N N N N N N 
Upper Sauk N N N 0.004 N 0.004 
Lower Sauk 0.013 N 0.002 N N N 
Suiattle 

Totals N N N N N N 
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Table 103. Probability values comparing the flushing 
responses of solitary and grouped eagles to simulated rafting 
activity while perched in trees and feeding or standing on the 
ground on the SRBENA during four time periods and on six other 
river sections of the SW~SRS combined. 

Solitary-Group Comparison 

In Trees On Ground 

1985- 1986- Both 1985- 1986- Both 
86 87 Years 86 87 Years 

Adult 0.022 N N N 0.028 0.004 
Subadult 0.000 N 0.000 0.031 0.000 0.000 
All Ages 0.000 N 0.006 0.013 0.000 0.000 
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Table 104. Flushing responses (% flushed/100) of solitary eagles and 
eagles in groups from simulated rafting activity while feeding or 
standing on the ground on the SRBENA at four times and on six other 
rivers stretches of the SW&SRS combined. 

Age and 1985-86 1986-87 Both Years 
Social 
Grouping n Mean n Mean n Mean 

Adult 
Solitary 168 0.810 169 0.834 337 0.822 
Group 219 0.872 320 0.906 539 0.892 
Total 387 0.845 489 0.881 876 0.865 

Subadult 
Solitary 96 0.833 87 0.782 183 0.809 
Group 101 0.941 157 0.943 258 0.942 
Total 197 0.888 244 0.885 441 0.887 

All Ages 
Solitary 264 0.818 256 0.816 520 0.817 
Group 320 0.894 477 0.918 797 0.908 
Total 584 0.860 733 0.883 1317 0.872 
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Figure 58. Flushing responses 1% flushed/1001 of eagles on 
the ground from the research raft on all river stretches 
combined for the different ages (upper) and for birds alone 
or in groups (lower) during both 1985-86 and 1986-87. 
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Table 105. Least squares linear regression of the seasonal 
changes in flushing responses "' flushing/100) of eagles to 
simulated rafting activity while perched in trees l!ur i ng 1985-86. 

River/Time/Age n Regression Equation F p 

SRBENA-Sun-AM 
Adult 13 Y=0,455 - 0.0049X -0.740 13.32 0.001 
Subadult 12 Y=0.615 - 0.0034X -0.387 1. 76 N 
All Ages 13 Y=0.524 - 0.0047X -0.701 10.61 0.003 

SRBENA-Sun-PM 
Adult 13 Y=0.417 - 0.0058X -0.842 26.70 0.000 
Subadult 12 Y=0.572 - 0.0081X -0.740 12. 11 0.002 
All Ages 13 Y=0.450 - 0.0063X -0.867 33.40 0.000 

SRBENA-Thu-AM 
Adult 13 Y=0.445 - 0.0032X -0.680 9.47 0.004 
Subadult 13 Y=0.695 - 0.0052X -0.594 6.01 0.017 
All Ages 13 Y=0,492 - 0.0034X -0.749 14.06 0.001 

SRBENA-Thu-PM 
Adult 13 Y=0.336 - O.OOllX -0.230 0.61 N 
Subadult 13 Y=0.433 - 0,0027X -0.426 2.44 N 
All Ages 13 Y=0,364 - 0,0015X -0.395 2,04 N 

Upper Skagit 
Adult 13 Y=0.271 - 0.0025X -0.433 2.54 N 
Subadult 12 Y=0.472 - 0.0043X -0.408 2.00 N 
All Ages 13 Y=0.357 - 0.0034X -0.446 2.73 N 

Middle Skagit 
Adult 13 Y=0.512 - 0.0046X -0.598 6. 13 0.016 
Subadult 13 Y=0.530 - 0.0041X -0.388 1.95 N 
All Ages 13 Y=0.530 - 0.0044X -0.563 5. 11 0.027 

Lower Skagit 
Adult 13 Y=0.289 - 0.0001X -0.018 0.00 N 
Subadult 13 Y=0.240 - 0.0013X -0.143 0.23 N 
All Ages 13 Y=0,242 - 0.0009X -0.149 0.25 N 

Upper Sauk 
Adult 13 Y=0,639 - 0.0025X -0.508 3,83 N 
Subadult 13 Y=0.555 - 0.0023X -0.278 0.09 N 
All Ages 13 Y=0,607 - 0.0021X -0,436 2.58 N 

Lower Sauk 
Adult 13 Y=0,668 - 0.0037X -0.573 5.39 0.023 
Subadult 13 Y=0,705 - 0.0040X -0.397 2.05 N 
All Ages 13 Y=0.699 - 0.0039X -0.641 7.65 0.008 
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Table 106. Least squares linear regression of the seasonal 
c:hanges in flushing responses c,, flushing/100) of eag,les to 
simulated rafting activity while feeding or standing on the ground 
during 1985-86. 

River/Time/Age 

SR BENA-Sun-AM 
Adult 
Subadult 
All Ages 

SRBENA-Sun-PM 
Adult 
Subadult 
All Ages 

SRBENA-Thu-AM 
Adult 
Subadult 
All Ages 

SRBENA-Thu-PM 
Adult 
Subadult 
All Ages 

Upper Skagit 
Adult 
Subadult 
AU Ages 

Middle Skagit 
Adult 
Subadult 
All Ages 

Lower Skagit 
Adult 
Subadult 
All Ages 

Upper Sauk 
Adult 
Subadult 
All Ages 

Lower Sauk 
Adult 
Subadult 
All Ages 

n 

9 
11 
11 

5 
5 
6 

9 
11 
12 

7 
6 
9 

6 
2 
7 

9 
7 
9 

8 
9 

11 

7 
8 
9 

10 
7 

10 

Regression Equation 

Y=0.833 - 0.0034X 
Y=0.915 + 0.0003X 
Y=0.846 + 0.0002X 

Y=1.118 - 0.0083X 
Y=0.905 + 0.0025X 
Y=l.009 - 0.0036X 

Y=0.838 - 0.0030X 
Y=l.047 - 0.0020X 
Y=0.791 + o.0002x 

Y=0.876 - 0.0032X 
Y•0.964 - 0.0066X 
Y•0.908 - 0.0030X 

Y=0.845 + 0.0042X 
Insufficient Data 
Y=0.806 + 0.0035X 

Y=0.815 + 0.0035X 
Y=0.643 + 0.0059X 
Y=0.774 + 0.0039X 

Y=l.064 - 0.0093X 
Y=0.517 + 0.0016X 
Y=0.800 - 0.0040X 

v-1.011 - o.0000x 
Y=l.123 - 0.0059X 
Y•l.142 - 0.0064X 

Y=0.945 + 0.0010X 
Y=l,000 + O.OOOOX 
Y=0.945 + 0.0010X 
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r 

-0.205 
0.048 
0.032 

-0.704 
0.575 

-0.501 

-0.202 
-0.361 
0.019 

-0.494 
-0.443 
-0.335 

0.564 

0.650 

0.689 
0.350 
0.716 

-0.621 
0.129 

-0.366 

-0.435 
-0.502 
-0.543 

0.479 
1. 000 
0.479 

F 

0.31 
0.02 
0.01 

2.94 
1.48 
1.34 

0.30 
1.35 
o.oo 

1. 61 
0.98 
0.00 

1.86 

3.66 

6.32 
0.70 
7.36 

3.77 
0.12 
1. 39 

1. 17 
2.02 
2.93 

2.38 
o.oo 
2.38 

p 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 

N 

0.027 
N 

0.019 

N 
N 
N 

N 
N 
N 

N 
N 
N 



Table 107. Least squares linear regression of the seasonal 
changes in flushing responses (" flushing/100) of eagles to 
simulated rafting activity while perched in trees during 1986-87. 

River/Time/Age n Regression Equation r F p 

SRBENA-Sun-AM 
Adult 13 Y=0.384 - 0.0025X -0.632 7.32 0.010 
Subadult 13 Y=0.493 - o.0022x -0.308 1. 15 N 
All Ages 13 Y=0,408 - o.002ox -0.419 2,34 N 

SRBENA-Sun-PM 
Adult 13 Y=0.111 - 0,0013X -0.506 3.78 N 
Subadult 13 Y=0.156 - 0.0005X -0.072 0.06 N 
All Ages 13 Y=0.111 - 0.0009X -0.338 1.42 N 

SR BENA-Thu-AM 
Adult 13 Y=0.468 - 0.0030X -0.635 7,41 0.009 
Subadult 13 Y=0.509 - 0.0009X -0.141 0,22 N 
All Ages 13 Y=0.472 - 0.0020X -0.434 2.55 N 

SR BENA-Thu-PM 
Adult 13 Y=0.222 - 0.0014X -0.258 0,79 N 
Subadult 13 Y=0.256 - 0.0006X -0.057 0,04 N 
All Ages 13 Y=0,224 - o.0011x -0.212 0.52 N 

Upper Skagit 
Adult 12 Y=0.198 - 0.0013X -0.213 0.48 N 
Subadult 8 Y=0,981 - 0.0117X -0.714 6,23 0,034 
All Ages 12 Y=0.243 - 0.0015X -0.211 0.47 N 

Middle Skagit 
Adult 13 Y=0.638 - 0.0052X -0.815 21.71 0. 000 
Subadult 13 Y=0.753 - 0.0056X -0,650 8.05 0. 007 . 
All Ages 13 Y=0,693 - 0.0057X -0.854 29.53 0.000 

Lower Skagit 
Adult 13 Y=0.609 - 0.0056X -0.723 12,07 0.002 
Subadult 12 Y=0.596 - 0.0054X -0.765 14.09 o. ,)01 
All Ages 13 Y=0.580 - 0.0051X -0.771 16, 11 0.001 

Upper Sauk 
Adult 13 Y=0.562 - 0.0003X -0.056 0.1)3 N 
Subadult 12 Y=0.382 - 0.0024X -0.247 0.65 N 
All Ages 13 Y=0.518 - 0.0003X -0.096 0.10 N 

Lower Sauk 
Adult 13 Y=0.734 - 0.0023X -0.448 2.76 N 
Subadult 13 Y=0,889 - 0, 0059X -0.650 8.04 0.007 
All Ages 13 Y=0.793 - 0.0038X -0.629 7.21 0.010 
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Table 108. Least squares linear regression of the seasonal 
changes in flushing responses (" flushing/100) of eagles to 
simulated rafting activity while feeding or standing on the ground 
during 1986-87. 

River/Time/Age n Regression Equation F p 

SRBENA-Sun-AM 
Adult 8 Y=0.883 + 0.0019X 0.420 1. 28 N 
Subadult 11 Y=1.000 + o.oooox 1. 000 o.oo N 
All Ages 11 Y=0.929 + o.0011x 0.435 2. 10 N 

SRBENA-Sun-PM 
Adult 7 Y=1.100 - 0.0206X -0.759 6.82 0.037 
Subadult 5 Y=1.167 - 0.0130X -0.920 16.52 0.024 
All Ages 8 Y=0.982 - 0.0137X -0.766 8.54 0.018 

SRBENA-Thu-AM 
Adult 12 Y=0.983 - 0.0035X -0.314 1. 10 N 
Subadult 11 Y=0.930 + 0.0008X 0.259 0.65 N 
All Ages 12 Y=0.910 + o.oooox 0.026 0.01 N 

SRBENA-Thu-PM 
Adult 9 Y=0.777 + 0.0026X 0.268 0.54 N 
Subadult 5 Y=0.723 + 0.0040X 0.435 0.70 N 
All Ages 9 Y=0.782 + 0.0023X 0.272 0.56 N 

Upper Skagit 
Adult 5 Y=l.345 - o.0121x -0.815 5.94 N 
Subadult 6 Y=1. 051 - 0.0054X -0.360 0.60 N 
All Ages 7 Y=1. 195 - 0.0091X -0.649 3.64 N 

Middle Skagit 
Adult 9 Y=1.114 - 0.0041X -0.697 6.60 0.025 
Subadult 10 Y=0.897 - 0.0037X -0.215 0.39 N 
All Ages 10 Y=0.994 - 0.0028X -0.366 1. 24 N 

Lower Skagit 
Adult 1 1 Y=1. 077 - 0.0042X -0.502 3.03 N 
Subadult 10 Y=0.962 - 0.0018X -0.249 0.53 N 
All Ages 12 Y=1.031 - 0.0035X -0.569 4.78 0.035 

Upper Sauk 
Adult 10 Y=1.208 - o.0102x -0.698 7.61 0.014 
Subadult 8 Y=0.904 - 0.0007X -0.054 0.02 N 
All Ages 11 Y=1.158 - 0.0090X -0.640 6.23 0.020 

Lower Sauk 
Adult 9 Y=1.000 + o.oooox 1. 000 o.oo N 
Subadult 10 Y=1. 000 + o.oooox 1. 000 0.00 N 
All Ages 11 Y=1.000 + o.oooox 1.000 o.oo N 
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Table 109. Least squares 1 inear regression of the seasonal 
changes in flushing responses (" flushing/100) of eagles to 
simulated rafting activity while perched in treea during 1985-86 
and 1986-87 combined. 

River/Time/Age n Regression Equation r F p 

SRBENA-Sun-AM 
Adult 26 Y=0.420 - 0.0037X -0.676 20.21 0.000 
Subadult 25 Y=0.553 - 0.0028X -0.347 3.15 N 
All Ages 26 Y=0.465 - 0.0032X -0.576 11. 90 0. ()()() 

SRBENA-Sun-PM 
Adult 26 Y=0.261 - 0.0035X -0.623 15.25 0.000 
Subadult 25 Y=0.358 - 0.0042X -0.458 6.10 0.008 
All Ages 26 Y=0.278 - 0.0035X -0.609 14.16 0.000 

SR BENA-Thu-AM 
Adult 26 Y=0.457 - 0.0031X -0.653 17.84 0.000 
Subadult 26 Y=0.601 - 0.0030X -0.400 4.58 0.021 
All Ages 26 Y=0.483 - 0.0027X -0.583 12.38 0.000 

SRBENA-Thu-PM 
Adult 26 Y=0.277 - o.0012x -0.211 1. 12 N 
Subadult 26 Y=0.343 - 0.0016X -o. 186 0.86 N 
All Ages 26 Y=0,292 - 0.0013X -0.249 1.59 N 

Upper Skagit 
. Adult 25 Y=0,235 - 0.0019X -0.321 2.65 N 
Subadult 20 Y=0.600 - 0.0060X -0.479 5.36 0.015 
All Ages 25 Y=0.301 - 0.0025X -0.331 2.82 N 

Middle Skagit 
Adult 26 Y=0.576 - 0.0049X -0.670 19.56 0. 000 
Subadult 26 Y=0.643 - 0.0048X -0.482 7.27 0.003 
All Ages 26 Y=0.612 - 0.0051X -0.675 20.12 0.000 

Lower Skagit 
Adult 26 Y=0.452 - 0.0029X -0.420 5. 13 0.014 
Subadult 25 Y=0.401 - 0.0018X -0.222 1. 19 N 
All Ages 26 Y=0.415 - 0.0021X -0.3::32 3.00 N 

Upper Sauk 
Adult 26 Y=0.600 - 0.0014X -0.292 2.24 N 
Subadult 25 Y=0.472 - o.0002x -0.017 0.01 N 
All Ages 26 Y=0.561 - 0.0009X -0.220 1. 22 N 

Lower Sauk 
Adult 26 Y=0.702 - 0.0030X -0.479 7. 14 0.004 
Subadult 26 Y=0.799 - 0.0050X -0.508 8,33 0.002 
All Ages 26 Y=0.748 - 0.00::39X -0.611 14.27 0, 000 
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Table 110, Least squares linear regression of the seasonal 
changes in flushing responses (% flushing/100) of eagles to 
simulated rafting activity while feeding or standing on the 
ground during 1985-86 and 1986-87 combined. 

River/Time/Age 

SRBENA-Sun-AM 
Adult 
Subadult 
All Ages 

SRBENA-Sun-PM 
Adult 
Sub adult 
All Ages 

SRBENA-Thu-AM 
Adult 
Subadult 
All Ages 

SRBENA-Thu-PM 
Adult 
Subadult 
All Ages 

Upper Skagit 
Adult 
Subadult 
All Ages 

Middle Skagit 
Adult 
Subadult 
All Ages 

Lower Skagit 
Adult 
Subadult 
All Ages 

Upper Sauk 
Adult 
Subadult 
All Ages 

Lower Sauk 
Adult 
Subadult 
All Ages 

n 

17 
22 
22 

12 
10 
14 

21 
22 
24 

16 
11 
18 

11 
8 

14 

18 
17 
19 

19 
19 
23 

17 
16 
20 

19 
17 
21 

Regression Equation 

Y=0.839 - 0.0003X 
Y=0.956 + o.0002x 
Y=0.883 + o.0000x 

Y=l.080 - 0.0138X 
Y=l.093 - 0.0088X 
Y=l.050 - 0.0120X 

Y=0.901 - 0.0028X 
Y=0.989 - 0.0007X 
Y=0.853 + O.OOOlX 

Y=0.840 - 0.0005X 
Y•0.869 - 0.0030X 
Y=0.856 - 0.0008X 

Y=l.105 - 0.0070X 
Y=0.541 + 0.0028X 
Y=0.975 - 0.0037X 

Y=0.924 + 0.0005X 
Y=0.784 + 0.0002X 
Y=0.875 + 0.0008X 

Y=l.069 - 0.0061X 
Y=0.767 - 0.0004X 
Y=0.904 - 0.0034X 

Y=l.127 - 0.0064X 
Y=l.024 - 0.0037X 
Y=l.147 - 0.0077X 

Y•0.969 + 0.0006X 
Y=l.000 + O.OOOOX 
Y=0.971 + 0.0005X 
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r 

-0.022 
0.041 
o. 140 

-0.608 
-0.703 
-0.688 

-0.224 
-0.150 
0.010 

-0.057 
-0.226 
-0.084 

-0.588 
0.184 

-0.361 

0.099 
0.010 
o. 124 

-0.473 
-0.036 
-0.340 

-0.547 
-0 .. 292 
-0.589 

0.356 
1.000 
0.344 

F 

0.01 
0.03 
0.40 

5.85 
7.81 

10.78 

1. 01 
0.46 
o.oo 

0.04 
0.48 
0. 11 

4.77 
0.21 
1. 80 

o. 16 
o.oo 
0.27 

4.90 
0.02 
2.75 

6.41 
1. 30 
9 .. 57 

2.47 
o.oo 
2.55 

p 

N 
N 
N 

0.021 
0.013 
0·.002 

N 
N 
N 

N 
N 
N 

0.039 
N 
N 

N 
N 
N 

0.021 
N 
N 

0.010 
N 

0.002 

N 
N 
N 
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Figure 59. Seasonal changes in the flushing responses 
of eagles in trees (upper) and on the ground <lower) to 
simulated rafting activity on the SRBENA during Sunday 
mornings and afternoons during 1985-86 and 1986-87 combined. 
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simulated rafting activity on the SRBENA during Thursday 
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Figure 61. Seasonal changes in the flushing responses 
of eagles in trees (upper) and on the ground (lower) to 
simulated rafting activity on the Upper, Middle, and Lower 
Skagit during 1985-86 and 1986-87 combined. 
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simulated rafting activity on the Upper and Lower Sauk during 
1985-86 and 1986-87 combined. 
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TASK 5 - Heart Rate Monitoring 

This task was discontinued because of inadequate 

funding. 

Previous discussions per Tasks land 4 indicate the 

complexity of eagle responses to varying human activities. 

By using flight distances, flushing responses, and 

alterations in daily activity as indices to understand eagle 

avoidance behavior, many questions will remain unresolved or, 

at least, not completely understood. 

Heart rate monitoring may very well be the best means 

of refining this approach and analyzing the intricate 

response patterns of eagles. It is a technique to acquire a 

physiological (and psychological) index of an eagle's 

perception of its environment and the effects of the many 

components there that it must contend with. 

Telemetered eagles also could provide valuable data 

on movements, distribution, and mortality as may be affected 

by human activity as well as success of the reproductive 

effort by adult birds in the post-wintering season. 

An investigation of the survival abilities and 

reproductive efforts of eagles will provide answers to the 

questions concerning the ultimate effects of winter human 

activity; this study addresses only the proximate effects. 

This approach should be considered in future studies of 

the bald eagle where human activity is thought to be 

influencing their behavior. 
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TASK 6 - Recreational Use Survey 

Methods 

Observations 2!l. SRBENA.-- During continuous observations 

at Washington Eddy on SRBENA (per Task 1), the following 

recreational data were collected for all activities seen: (1) 

type of activity, (2) date, (3) time of day, (4) sequence of 

occurrence, and (5) number of persons in each activity event. 

Motorboats were recorded as running with their motors on or 

drifting with their motors off; they also were subdivided by 

the first appearance during the day and repeat appearances. 

Observations during Float Trips.-- During the floats 

trips on SRBENA and the SW~SRS (per Task 4), the following 

recreational data were collected for all activities seen: (1) 

type of activity, C2l date, (3) location by river mile, and 

C4l number of persons in each activity event. 

Time-lapse Photography.-- Three time-lapse cameras 

<Minolta Super-8, Models 401 or 601) were placed on the 

Upper and Lower Sauk and Upper Skagit rivers to record the 

amount, type, date, and time of day of recreational 

activities in 1985-86. Late in the season, two cameras were 

stolen; one on the Upper Sauk and one on the Upper Skagit. 

In 1986-87, the Upper, Middle, and Lower Skagit were 

photographed. The Upper Skagit camera was stolen after 2 

months of recording and the data set for February is not 

available. 
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Analyses 

Observational data were compiled according to the above 

parameters. Time-lapse film was analyzed by playing film on 

a Super-8 Movie Projector or Film Analyzer. Because specific 

times were not recorded during time-lapse photography, daily 

sequences are divided into quarter days based on when the 

camera was turned on and off by a photocell 

Results and Discussion 

Observations QC!. SRBENA,-- During the winter season of 

1985-86, 1273 recreational activities were recorded at 

Washington Eddy on SRBENA; 156 in December, 683 in January, 

and 434 in February (Table 111, Figura 63). In 1986-87, 1428 

activities occurred; 272 in December, 660 in January, and 496 

in February <Tabla 111, Figura 64). A daily high count of 

115 and 87 was made during 1985-86 and 1986-87, respectively. 

Of these 2701 acts, 53 percent were consumptive users 

(fishermen) and 47 percent were naturalistic users (eagle 

watchers> <Tables 112, 113, 114, 115). Passes by motorboats 

were the most common type of activity (42 %) followed by 

recreational rafts (24 %) (Table 115, Figure 65). Each of 

the other activities comprised less than 10 percent of total. 

The amount, type, and purpose of activities depended on 

the day of the week when they occurred (Tables 112, 113, 114, 

115, Figure 66). Exactly two-thirds of all activity happened 

on weekends. Consumptive use was proportionally higher on 
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weekdays; naturalistic use was higher on weekends. A higher 

percentage of motorboats and dories occurred on weekdays 

(Figure 67); recreational rafts, canoes, and kayaks were more 

common on weekends (Figure 68). 

The amount, type, and purpose of activities was related 

to the week of season (Table 116). Recreational activity 

began building in the fourth week of December, during the 

holiday season, and remained high until the observations 

terminated in late February (Figure 69). The proportion of 

consumptive use was highest in early season and, beginning in 

mid-January, naturalistic activity was often more common than 

consumptive use (Figures 70, 71). Canoeing and kayaking, for 

examples, were much more common during the second half of the 

wintering season. 

The amount, type, and purpose of activities also was 

related to the hour of occurrence (Table 117), Activity 

peaked in early-afternoon, especially between 1200and 1500 

hours, with consumptive activity peaking generally earlier in 

the day, whereas naturalistic activity happened mostly in 

afternoons (Figure 72). As a percent of total, consumptive 

activity was more prevalent in the morning (Figure 73); 

naturalistic activity did not start in appreciable numbers 

until after 1100 hours (Figure 74). Dories were the most 

common early-morning activity type; motorboats also occurred 

early in the day. Rafts peaked in mid-day, but canoes and 

kayaks occurred almost entirely in the afternoon. 

The hourly occurrence of activity differed between 
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weekends and weekdays (Table 118). Recreational activity was 

more likely to occur earlier in the day on weekdays and later 

in the day on weekends (Figure 75). This happens because 

consumptive activity occurs more often on weekdays and this 

type of activity is more common in morning hours. 

The daily sequence of recreational activity on the 

SRBENA was dependent on the type of activity (Table 119). 

Consumptive activities were more likely to be the first 

activities of the day because they occurred early in the 

morning (~igure 76). Naturalistic activities, in contrast, 

occurred in large groups in mid- to late-day and were 

concentrated on weekends. This results in naturalistic 

activities occurring late in the daily sequence and is an 

important reason why these activities have less effect on 

eagles than consumptive users (Figure 77). 

The duration of human activities at Washington Eddy on 

the SRBENA was different among activity types (Table 120). 

Motorboats were relatively fast while running, and dories 

were slow because they anchored and were rowed upstream. The 

slowness of dories was a contributing factor to the high 

disturbance they caused to eagles. Bank fishers and hikers 

stayed longer and this too contributed to the relatively high 

sensitively that eagles exhibited to them. 

Recreational rafts had the largest number of persons in 

each individual activity simply because rafts accommodate 

more passengers (Table 121). Kayaks had the lowest number of 

passengers. Hiking groups were larger than bank-fishing 
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(These data were used in compiling the ranking 

system in tables 59 through 64.) 

A survey of shoreline eagle viewers, as recorded at the 

vehicle turn-out at Washington Eddy on the SRBENA, showed 

that visitation began increasing in late-December and 

remained high over the course of the season (Table 122, 

Figure 78). When these data are projected to all days of the 

week, about 63 percent of shoreline eagle-viewing occurs on 

weekends. There was much weekday viewing, however, in late­

December during the holiday season. Hourly occurrence 

followed a somewhat bell-shaped curve (Figure 78). 

In summary, there are two main groups of recreationists 

on the SRBENA: fishermen (consumptive users) and eagle­

watchers (naturalistic users). Fishermen occur more 

consistently throughout the season, week, and day (depending 

on water conditions that affect fishing success). They are 

present on the river early in the morning and do no~ follow 

the guidelines prohibiting boating before 1000 hours. Eagle­

watchers occur mostly in January and February (when eagle 

numbers peak), during weekends, and in early-afternoon. 

Nearly all follow the activity-restriction guideline; they 

launch their boats after 1000 hours. As was discussed per 

tasks 1 and 4, these differences explain much about how these 

two groups affect eagles. 

Observations during Float Trips.-- Activity types and 

purposes of activity were different among several rivers 

<Table 123). On the SRBENA, both fishermen and eagle-

255 



watchers occurred, but the latter were very rare in any other 

river sections (Figure 79). Fishermen are common throughout 

most of the SW~SRS and are, by far, the dominant recreational 

activity on the river. On the Sauk River, dories and bank 

fishermen are the most common activities (Figure 79). 

Presumably, the shallow waters precluded extensive use by 

motorboats, On the Upper, Middle, and Lower Skagit River, 

most activity is motorboating followed by bank fishing and a 

smaller number of dory fishermen (Figure 79), The wide and 

deep Skagit lends itself to powerboating, During four float 

trips on the Suiattle River, no human activity of any kind 

was seen. 

Time-lapse Photography.-- Photographic records of 

activity have, to date, been made on the Upper, Middle, and 

Lower Skagit and the Lower Sauk, These data thus far provide 

information on type of use and time of occurrence; 

information on extent of use is, as yet, sketchy. 

Motorboats comprised over 90 percent of all activity on 

the Upper Skagit (Table 124, Figure 80). Boating activity 

was extremely high, possibly higher than on the SRBENA above 

Rockport. In addition, there was more early-morning activity 

here than in any other area <Table 125). The Middle Skagit 

had a higher diversity of activity, but motorboats were still 

most common <Table 126, Figure 81), Activity peaked in early 

afternoon <Table 127), On the Lower Skagit, over 93 percent 

of all activity recorded were motorboats (Table 128, Figure 

82), and they peaked in late morning <Table 129). In 
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contrast, dory activity was most common on the Lower Sauk 

followed by rafts and bank fishers (Table 130, Figure 83). 

Boating activity was concentrated in mid-day, but foot 

traffic occurred in the morning (Table 131). 

It is important to realize the inherent biases and 

constraints involved in interpreting these recreational 

activity patterns. The three sampling techniques, 

observation from a fixed point, observation from a moving 

raft, and time-lapse photography from a fixed position, 

do not sample randomly. In particular, a fixed reference 

point fails to record many fixed activities (generally foot 

traffic) and moving reference points could fail to record 

moving activities if these activities travel in the same 

direction (boats). Floating references probably provide 

higher accuracy regarding type of activity and fixed 

references best record number and timing of activities. 

Another complicating variable, the length of river covered by 

a particular activity type, was not recorded but has obvious 

implications in terms of affecting bald eagles. 

Thus, observations during raft floats on the SRBENA 

recorded many more bank fishermen and hikers and less boats, 

except dories, than fi:<ed observations at Washington Eddy 

(Figure 84). (Dories are slow moving and are intermediate 

between fi:<ed and moving activity types.) Similar 

disparities occurred on the Upper, Middle, and Lower Skagit 

(Figure 85). As one travels downstream on the Skagit, there 

is an increasing disparity between the number of bank 
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fishermen and the number cf motorboats as recorded by the two 

different techniques, A similar disparity between dories and 

bank fishermen en the Sauk River also is evident (Figure 86). 

In summary, there is much mere feet traffic en all rivers 

than recorded by time-lapse photography, 

258 



Table 111, Number of human activities occurring each day at 
Washington Eddy on the SRBENA in 1985-86 and 1986-87. Weekend days 
are in boldface. 

December January February 

Day 1985-86 1986-87 1985-86 1986-87 1985-86 1986-87 

1 3 5 88 :57 31 
2 1 0 8 10 33 0 
3 0 3 4 2:5 2 4 
4 5 7 29 33 21 13 
5 2 2 16 13 7 11 
6 0 8 3 10 9 15 
7 3 10 3 12 9 87* 
8 0 4 15 72 84 
9 2 7 14 19 60 7 

10 0 1 2 64 2 6 
1 1 4 3 11:5* 36 2 3 
12 5 5 92 1 11 7 
13 3 20 3 3 10 6 
14 9 3 9 5 1 66 
15 22 18 5 24 47 
16 11 8 17 4 :59 28 
17 1 2 7 39 6 7 
18 2 7 38 !57 1 1 1 
19 4 3 6 20 7 8 
20 1 :5 3 1 8 0 
21 6 8 3 0 7 36 
22 8 2 1 8 26 19 
23 3 9 5 5 
24 1 10 5 :57 
25 99 36 
26 17 27 102 1 
27 22 41 7 8 
28 27 2:5 23 0 
29 6 6 16 8 
30 6 12 15 3 
31 4 11 7 74 

* Seasonal high count. 
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Figure 63. Number of recreational activities recorded at 
Washington Eddy on the SRBENA in December (upper), January 
<middle), and February (lower) in 1985-86. 
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Figure 64. Number of recreational activities recorded at 
Washington Eddy on the SRBENA in December (upper>, January 
(middle), and February Clower) in 1986-87. 
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Table 112. Number of recreational activities recorded at 
Washington Eddy on the SRBENA on each day of the week for 28 
days in 1985-86 and 30 days in 1986-87 in December. * 

Day of Week ** 

Sun Mon Tue Wed 
Activity 

Type n " n " n " n " 
Motorboat <Run) 

1985-86 3 17.6 13 56.5 3 50.0 6 54.5 
1986-87 12 26. 1 19 54.3 13 36.1 12 44.4 
Both Years 15 23.8 32 55.2 16 38.1 18 47.4 

Motorboat (Drift> 
1985-86 0 0.0 1 4.3 0 o.o 2 18.2 
1986-87 8 17.4 13 37.1 7 19.4 9 33.3 
Both Years 8 12.7 14 24.1 7 16.7 11 28,9 

Raft (Recreation) 
1985-86 4 23.5 5 21. 7 1 16.7 0 o.o 
1986-87 7 15.2 0 o.o 2 5.6 2 7.4 
Both Years 11 17.5 5 8.6 3 7. 1 2 5.3 

Raft (Research) 
1985-86 6 35.3 0 o.o 0 o.o 0 o.o 
1986-87 7 15.2 I) 0. I) I) o.o I) I). I) 

Both Years 13 17.5 0 o.o 0 o.o 0 (). I) 

Dory/Drift 
1985-86 1 5.9 1 4.3 1 16.7 0 (). I) 

1986-87 9 19.6 2 5.7 4 11. 1 2 7.4 
Both Years 11) 15.9 3 5.2 5 11. 9 2 5.3 

Canoe 
1985-86 0 (). 0 0 I). I) 1 16,7 I) I). I) 

1986-87 2 4.3 I) I) • I) 1 2.8 1 3.7 
Both Years 2 3.2 0 I). I) 2 4.8 1 2.6 

Kayak 
1985-86 0 I). 0 0 I). 0 0 o. () 0 0.0 
1986-87 0 I). I) 0 I). I) 0 I). I) I) I). I) 

Both Years 0 I). 0 I) I). I) I) o.o 0 I). I) 

Bank Fisher 
1985-86 3 17.6 2 8.7 I) 0.0 1 9. 1 
1986-87 0 0. I) 0 I) • I) 3 8.3 I) I). I) 

Both Years 3 4.8 2 3.4 3 7. 1 1 2.6 
Hiker 

1985-86 0 o.o 1 4,3 0 o.o 2 18.2 
1986-87 1 2.2 1 2.9 6 16.7 1 3.7 
Both Years 1 1.6 2 3.4 6 14.3 3 7.9 
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Table 112. Continued. 

Day of Week 

Sun Mon Tue Wed 
Activity 

Type n " n " n " n " 
Consumptive 

1985-86 7 41. 2 17 73.9 4 66.7 9 81.8 
1986-87 29 63.0 34 97.1 27 75.0 23 85.2 
Both Years 36 57.1 51 87.9 31 73.8 32 84.2 

Naturalistic 
1985-86 10 58.8 6 26. 1 2 33.3 2 18.2 
1986-87 17 37.0 1 2.9 9 25.0 4 14.8 
Both Years 27 42.9 7 12. 1 11 26.2 6 15.8 

Totals 
1985-86 17 100.0 23 100.0 6 100.0 1 1 100.0 
1986-87 46 100.0 35 100.0 36 100.0 27 100.0 
Both Years 63 100.0 58 100.0 42 100.0 38 100.0 
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Table 112. Continued. 

Day of Week 

Thu Fri Sat Totals 
Activity 

Type n " n " n " n " 
Motorboat (Run) 

1985-86 7 25.0 9 34.6 9 20.0 50 32. 1 
1986-87 3 17.6 11 29.7 24 32.4 94 34.6 
Both Years 10 22.2 20 31. 7 33 27.7 144 33.6 

Motorboat <Ori ftl 
1985-86 1 3.6 1 3.8 3 6.7 8 5. 1 
1986-87 1 5.9 14 37.8 17 23.0 69 25.4 
Both Years 2 4.4 15 23.8 20 16.8 77 18.0 

Raft (Recreation) 
1985-86 3 10.7 5 19.2 17 37.8 35 22.4 
1986-87 0 o.o 1 2.7 20 27.0 32 11. 8 
Both Years 3 6.7 6 9.5 37 31. 1 67 15.7 

Raft (Research) 
1985-86 7 25.0 0 0. o 0 o. 0 13 8.3 
1986-87 6 35.3 0 0. 0 I) o. 0 13 4.8 
Both Years 13 28.9 0 o.o 0 o. 0 26 6. 1 

Dory/Drift 
1985-86 4 14.3 6 23.1 3 6.7 16 10. 3 
1986-87 4 23.5 9 24.3 8 10.8 38 14. 0 
Both Years 8 17.8 15 23.8 11 9.2 54 12.6 

Canoe 
1985-86 0 o.o 0 o.o 7 15.6 8 5.1 
1986-87 1 5.9 0 0. I) I) 0. 0 5 1. 8 
Both Years 1 2.2 0 o.o 7 5.9 13 3.0 

Kayak 
1985-86 0 o.o 0 o.o 0 o.o 0 o.o 
1986-87 0 0. 0 0 0 • 0 1 1. 4 1 o. 4 
Both Years 0 0. 0 0 o.o 1 0.8 1 (). 2 

Bank Fisher 
1985-86 2 7. 1 0 o.o 4 8.9 12 7.7 
1986-87 1 5.9 1 2.7 1 1. 4 6 2.2 
Both Years 3 6.7 1 1. 6 5 4.2 18 4.2 

Hiker 
1985-86 4 14.3 5 19.2 2 4.4 14 9.0 
1986-87 1 5.9 1 2.7 3 4. 1 14 5. 1 
Both Years 5 11. 1 6 9.5 5 4.2 28 6.5 
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Table 112. Continued. 

Day of Week 

Thu Fri Sat Totals 
Activity 

Type n % n % n % n % 

Consumptive 
1985-86 14 50.0 16 61.5 19 42.2 86 55. 1 
1986-87 9 52.9 35 94.6 50 67.6 207 76. 1 
Both Years 23 51.1 51 81.0 69 58.0 293 68.5 

Naturalistic 
1985-86 14 50.0 10 38.5 26 57.8 70 44.9 
1986-87 8 47. 1 2 5.4 24 32.4 65 23.9 
Both Years 22 48.9 12 19.0 50 42.0 135 31. 5 

Totals 
1985-86 28 100.0 26 100.0 45 100.0 156 100.0 
1986-87 17 100. 0 37 100.0 74 100.0 272 100. 0 
Both Years 45 100.0 63 100.0 119 100.0 428 100. 0 

* EKcludes 12/8, 12/15, 12/25 in 1985-86 and 12/25 in 
1986-87. 

** Sample Days: 1985-86 - Sun=3, Mon=5, Tue=5, Wed=3, 
Thu=4, Fri=4, Sat=4. 1986-87 - Sun=4, Mon=5, Tue=5, Wed=5, 
Thu=3, Fri=4, Sat=4. 

265 



Table 113. Number of recreational activities recorded at 
Washington Eddy on the SRBENA on each day of the week for 31 
days in both 1985-86 and 1986-87 in Januar::,::. 

Day of Week * 

Sun Mon Tue Wed 
Activity 

Type n " n " n " n " 
Motorboat (Run) 

1985-86 29 13.4 2 12.5 20 52.6 16 33.3 
1986-87 27 16.6 10 28.6 8 36.4 8 44.4 
Both Years 56 14.8 12 23.5 28 46.7 24 36.4 

Motorboat (Drift) 
1985-86 31 14.4 1 6.3 15 39.5 11 22.9 
1986-87 20 12.3 9 25.7 7 31.8 4 22.2 
Both Years 51 13.5 10 19.6 22 36,7 15 22.7 

Raft (Recreation> 
1985-86 43 19.9 2 12.5 2 5.3 4 8.3 
1986-87 62 38.0 7 20.0 0 o.o 2 11. 1 
Both Years 105 27.7 9 17.6 2 3.3 6 9. 1 

Raft (Research) 
1985-86 8 3.7 0 0.0 0 o.o 0 0.0 
1986-87 7 4.3 0 o.o 0 0.0 0 o.o 
Both Years 15 4.0 0 o.o 0 0.0 0 o.o 

Dory/Drift 
1985-86 13· 6.0 8 50.0 1 2.6 7 14.6 
1986-87 9 5.5 0 o.o 4 18,2 3 16.7 
Both Years 22 5.8 8 15.7 5 8.3 10 15.2 

Canoe 
1985-86 46 21.3 0 o.o 0 o.o 5 10.4 
1986-87 18 11. 0 1 2.9 0 o.o 1 5.6 
Both Years 64 16.9 1 2.0 0 o.o 6 9. 1 

Kayak 
1985-86 36 16.7 0 0.0 0 o.o 0 o.o 
1986-87 16 9.8 7 20.0 0 o.o 0 0.0 
Both Years 52 13.7 7 13.7 0 o.o 0 0.0 

Bank Fisher 
1985-86 2 0.9 1 6,3 0 0.0 0 o.o 
1986-87 0 o.o 0 o.o 0 o.o 0 o.o 
Both Years 2 0.5 1 2.0 0 (). () 0 (). 0 

Hiker 
1985-86 8 3.7 2 12.5 0 o.o 5 10.4 
1986-87 4 2.5 1 2.9 3 13.6 0 0.0 
Both Years 12 3.2 3 5.9 3 5.0 5 7.6 
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Table 113. Continued. 

Day of Week 

Sun Mon Tue Wed 
Activity 

Type n % n % n % n % 

Consumptive 
1985-86 75 34.7 12 75.0 36 94.7 34 70.8 
1986-87 56 34.4 19 54.3 19 86.4 15 83.3 
Both Years 131 34.6 31 60.8 55 91. 7 49 74.2 

Naturalistic 
1985-86 141 65.3 4 25.0 2 5.3 14 29.2 
1986-87 107 65.6 16 45.7 3 13.6 3 16.7 
Both Years 248 65.4 20 39.2 5 8.3 17 25.8 

Totals 
1985-86 216 100.0 16 100.0 38 100.0 48 100.0 
1986-87 163 100.0 35 100.0 22 100.0 18 100.0 
Both Years 379 100.0 51 100.0 60 100.0 64 100.0 
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Table 113. Continued, 

Day of Week 

Thu Fri Sat Totals 
Activity 

Type n " n " n " n " 
Motorboat <Runl 

1985-86 22 37.3 13 52.0 64 22. 8 166 24.3 
1986-87 53 43.1 16 39.0 35 13.6 157 23.8 
Both Years 75 41. 2 29 43.9 99 18.4 323 24. 1 

Motorboat (Drift) 
1985-86 17 28.8 7 28, 0 49 17.4 131 19.2 
1986-87 46 37.4 11 26. 8 26 10. l 123 18.6 
Both Years 63 34.6 18 27.3 75 13.9 254 18.9 

Raft <Recreation) 
1985-86 3 5. 1 0 o.o 92 32.7 146 21.4 
1986-87 2 l.6 1 2.4 123 47.7 197 29.8 
Both Years 5 2.7 1 1.5 215 39.9 343 25.5 

Raft <Research) 
1985-86 9 15.3 0 o.o 0 o.o 17 2.5 
1986-87 10 8.1 0 o.o 0 o.o 17 2.6 
Both Years 19 10.4 0 o.o 0 o.o 34 2.5 

Dory/Drift 
1985-86 5 8.5 4 16.0 15 5.3 53 7.8 
1986-87 10 8. 1 10 24.4 24 9.3 60 9. 1 
Both Years 15 8.2 14 21. 2 39 7.2 113 8.4 

Canoe 
1985-86 0 o.o 0 o.o 22 7.8 73 10.7 
1986-87 0 o.o 0 o.o 26 10. 1 46 7. I) 

Both Years 0 o.o 0 0.0 48 8.9 119 8.9 
Kayak 

1985-86 0 o.o 0 0.0 29 10.3 65 9.5 
1986-87 0 o.o 0 o.o 18 7.0 41 6 ? 

Both Years 0 o.o 0 o.o 47 8.7 106 7.9 
Bank Fisher 

1985-86 1 1. 7 0 o.o 3 1 • 1 7 1. 0 
1986-87 0 o. 0 1 2.4 1 (). 4 2 0.3 
Both Years 1 0.5 1 1.5 4 0.7 9 0.7 

Hiker 
1985-86 2 3.4 1 4.0 7 2,5 25 3.7 
1986-87 2 1. 6 2 4.9 5 1. 9 17 2.6 
Both Years 4 2.2 3 4.5 12 ,., ,., 

..::. . ..::. 42 3. 1 
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Table 113. Continued, 

Day of Week 

Thu Fri Sat Totals 
Activity 

Type n " n " n " n " 
Consumptive 

1985-86 45 76.3 24 96.0 131 46,6 357 52.3 
1986-87 109 88.6 38 92.7 86 33.3 342 51.8 
Both Years 154 84.6 62 93.9 217 40.3 699 52.0 

Naturalistic: 
1985-86 14 23.7 1 4.0 150 53.4 326 47.7 
1986-87 14 11. 4 3 7.3 172 66.7 318 48.2 
Both Years 28 15.4 4 6.1 322 59.7 644 48.0 

Totals 
1985-86 59 100.0 25 100.0 281 100. 0 683 100. 0 
1986-87 123 100. 0 41 100.0 258 1<)0. 0 660 100.0 
Both Years 182 100.0 66 100.0 539 100.0 1343 100.0 

* Sample Days: 1985-86 - Sun=4, Mon=4, Tue=4, Wed=5, 
Thu=5, Fri=5, Sat=5. 1986-87 - Sun=4, Mon=4, Tue=4, Wed=4, 
Thu=5, Fri=5, Sat=5. 
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Table 114. Number o-f recreational activities recorded at 
Washington Eddy on the SRBENA on each day o-f the week -for 22 
days in both 1985-86 and 1986-87 in Februar~. 

Day o-f Week * 

Sun Mon Tue Wed 
Activity 

Type n " n " n " n " 
Motorboat <Run) 

1985-86 28 18.4 6 60.0 8 33.3 13 52.0 
1986-87 11 6. 1 12 34.3 4 23.5 9 33.3 
Both Years 39 11. 7 18 40.0 12 29.3 22 42.3 

Motorboat C Dr i-ft) 
1985-86 30 19.7 2 20.0 7 29,2 10 40.0 
1986-87 5 2.8 9 25.7 4 23.5 8 29.6 
Both Years 35 10.5 11 24.4 11 26.B 18 34.6 

Ra-ft <Recreation) 
1985-86 34 22.4 0 o.o 1 4.2 1 4.0 
1986-87 59 32.6 6 1 7. 1 1 5. 9 5 18, 5 
Both Years 93 27.9 6 13.3 2 4.9 6 11. 5 

Raft <Research) 
1985-86 6 3.9 0 o.o 0 o.o 0 0.0 
1986-87 9 5. 0 0 o.o 0 o.o 0 0.0 
Both Years 15 4. 5 0 o.o 0 o.o 0 0.0 

Dory/Ori ft 
1985-86 21 13.8 1 10.0 5 20.8 0 o.o 
1986-87 13 7.2 5 14.3 4 23.5 2 7.4 
Both Years 34 10.2 6 13.3 9 22.0 2 3.8 

Canoe 
1985-86 13 8.6 0 o.o 0 o.o 0 o.o 
1986-87 48 26,5 2 5. 7 1 5.9 0 0.0 
Both Years 61 18.3 2 4.4 1 2.4 0 0.0 

Kayak 
1985-86 9 5.9 0 o.o 0 o.o 0 o.o 
1986-87 26 14.4 1 2.9 0 o.o 0 0.0 
Both Years 35 1 o. 5 1 2.2 0 o.o 0 o.o 

Bank Fisher 
1985-86 1 0.7 1 10.0 1 4.2 0 0.0 
1986-87 3 1. 7 0 0. 0 0 0 • 0 0 o.o 
Both Years 4 1. 2 1 2.2 1 2.4 0 o.o 

Hiker 
1985-86 10 6.6 0 o.o 2 8.3 1 4.0 
1986-87 7 3.9 0 o.o 3 17.6 3 11. 1 
Both Years 17 5. 1 0 o.o 5 12.2 4 7.7 
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Table 114, Continued, 

Day of Week 

Sun Mon Tue Wed 
Activity 

Type n % n % n % n % 

• 

Consumptive 
1985-86 80 52.6 10 100.0 21 87.5 23 92.0 
1986-87 32 17.7 26 74.3 12 70.6 19 70.4 
Both Years 112 33.6 36 80.0 33 80.5 42 80,8 

Naturalistic: 
1985-86 72 47.4 0 o.o 3 12.5 2 8,0 
1986-87 149 82.3 9 25.7 5 29.4 8 29.6 
Both Years 221 66.4 9 20.0 8 19.5 10 19.2 

Totals 
1985-86 152 100.0 10 100.0 24 100.0 25 100.0 
1986-87 181 100.0 35 100.0 17 100.0 27 100.0 
Both Years 333 100.0 45 100.0 41 100.0 52 100.0 
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Table 114. Continued. 

Day of Week 

Thu Fri Sat Totals 
Activity 

Type n % n % n % n % 

Motorboat (Run) 
1985-86 6 22.2 9 52.9 32 17.9 102 23.5 
1986-87 5 19.2 9 42.9 37 19.6 87 17.5 
Both Years 11 20.8 18 47.4 69 18.8 189 20.3 

Motorboat <Ori ft) 
1985-86 3 11. 1 5 29.4 21 11. 7 78 18.0 
1986-87 4 15.4 5 23.8 32 16.9 67 13.5 
Both Years 7 13.2 10 26.3 53 14.4 145 15.6 

Raft (Recreation) 
1985-86 1 3.7 0 o.o 74 41.3 111 25,6 
1986-87 3 11. 5 0 o.o 57 30.2 131 26.4 
Both Years 4 7.5 0 o.o 131 35.6 242 26.0 

Raft <Research) 
1985-86 6 22.2 0 o.o 0 o.o 12 2.8 
1986-87 6 23. l 0 0, 0 0 0. 0 15 3.0 
Both Years 12 22.6 0 0.0 0 o.o 27 2.9 

Dory/Drift 
1985-86 7 25.9 3 17.6 18 10.1 55 12.7 
1986-87 4 15.4 6 28.6 12 6.3 46 9.3 
Both Years 11 20.8 9 23.7 30 8 .. 2 101 10.9 

Canoe 
1985-86 0 o.o 0 o.o 20 11. 2 33 7.6 
1986-87 0 0. 0 0 0.0 29 15.3 80 16. 1 
Both Years 0 o.o 0 0.0 49 13.3 113 12.2 

Kayak 
1985-86 0 o.o 0 o.o 6 3.4 15 3.5 
1986-87 2 7.7 0 o.o 18 9.5 47 9.5 
Both Years 2 3.8 0 0.0 24 6.5 62 6.7 

Bank Fisher 
1985-86 1 3.7 0 0.0 1 0.6 5 1. 2 
1986-87 0 o.o 0 o.o 0 o.o 3 0.6 
Both Years 1 1. 9 0 o.o 1 0.3 8 0.9 

Hiker 
1985-86 3 11. 1 0 o. 0 , 7 3.9 23 5.3 
1986-87 2 7.7 l 4.8 4 2. 1 20 4,0 
Both Years 5 9.4 l 2.6 11 3.0 43 4.6 
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Table 114, Continued. 

Day of Week 

Thu Fri Sat Totals 
Activity 

Type n " n " n " n " 
Consumptive 

1985-86 17 63.0 17 100.0 72 40.2 240 55.3 
1986-87 13 50.0 20 95.2 81 42.9 203 40.9 
Both Years 30 56.6 37 97.4 153 41.6 443 47.6 

Naturalistic 
1985-86 10 37.0 0 o.o 107 59.8 194 44.7 
1986-87 13 50.0 1 4.8 108 57. 1 293 59. 1 
Both Years 23 43.4 1 2.6 215 58.4 487 52.4 

Totals 
1985-86 27 100.0 17 100.0 179 100.0 434 100.0 
1986-87 26 100.0 21 100.0 189 100.0 496 100.0 
Both Years 53 100.0 38 100.0 368 100.0 930 100.0 

* Sample Days: 1985-86 - Sun=3, Mon=3, Tue=3, Wed=3, 
Thu=3, Fri=3, Sat=4. 1986-87 - Sun=4, Mon=3, Tue=3, Wed=3, 
Thu=3, Fri=3, Sat=3. 
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Table 115. Number of recreational activities recorded at 
Washington Eddy on the SRBENA on each day of the week for 81 
days in 1985-86 and 83 days 1986-87 in December, January, and 
February, * 

Activity 
Type 

Motorboat (Run) 

n 

1985-86 60 
1986-87 50 
Both Years 110 

Motorboat (Drift) 
1985-86 61 
1986-87 33 
Both Years 94 

Raft (Recreation) 
1985-86 81 
1986-87 128 
Both Years 209 

Raft <Research) 
1985-86 20 
1986-87 23 
Both Years 43 

Dory/Drift 
1985-86 35 
1986-87 31 
Both Years 66 

Sun 

% 

15.6 
12,8 
14.2 

15.8 
8.5 

12. 1 

21.0 
32.8 
27.0 

5.2 
5.9 
5.5 

9.1 
7.9 
8.5 

Canoe 
1985-86 
1986-87 
Both Years 

59 15.3 
68 17. 4 

127 16. 4 
Kayak 

1985-86 
1986-87 
Both Years 

Bank Fisher 
1985-86 
1986-87 
Both Years 

Hiker 
1985-86 
1986-87 
Both Years 

45 11. 7 
42 10. 8 
87 11. 2 

6 1. 6 
3 0.8 
9 1. 2 

18 4.7 
12 3.1 
30 3.9 

Day of Week** 

Mon 

n % 

21 42.9 
41 39.0 
62 40.3 

4 8.2 
31 29. 5 
35 22.7 

7 14, 3 
13 12, 4 
20 13.0 

0 o.o 
0 o.o 
0 o.o 

10 20,4 
7 6.7 

17 11.0 

0 
3 
3 

0 
8 
8 

4 
0 
4 

3 
2 
5 
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0.0 
2.9 
1. 9 

0.0 
7.6 
5.2 

8.2 
o.o 
2.6 

6. 1 
1. 9 
3.2 

Tue 

n % 

31 45. 6 
25 32.5 
56 38.6 

22 32.4 
18 23.4 
40 27.6 

4 5.9 
3 3.9 
7 4.8 

0 o.o 
0 o.o 
0 o.o 

7 10.3 
12 15. 6 
19 13.1 

1 1. 5 
2 2.6 
3 2.1 

0 0.0 
0 0.0 
0 o.o 

1 1. 5 
8 10,4 
9 6.2 

2 2.9 
9 11. 7 

11 7.6 

n 

35 
29 
64 

23 
21 
44 

5 
9 

14 

0 
0 
0 

7 
7 

14 

5 
2 
7 

0 
0 
0 

1 
0 
1 

8 
4 

12 

Wed 

% 

41. 7 
40,3 
41.0 

27 .. 4 
29.2 
28.2 

6.0 
12.5 
9.0 

0.0 
0.0 
o.o 

8.3 
9.7 
9.0 

6.0 
2.8 
4.5 

o.o 
o.o 
0.0 

1. 2 
0.0 
0.6 

9.5 
5.6 
7.7 



Table 115, Continued, 

Day of Week 

Sun Mon Tue Wed 
Activity 

Type n " n " n " n " 
Consumptive 

1985-86 162 42. 1 39 79.6 61 89,7 66 78,6 
1986-87 117 30.0 79 75.2 63 81. 8 57 79.2 
Both Years 279 36.0 118 76.6 124 85,5 123 78.8 

Naturalistic 
1985-86 223 57.9 10 20.4 7 10.3 18 21.4 
1986-87 273 70,0 26 24.8 14 18.2 15 20.8 
Both Years 496 64.0 36 23.4 21 14.5 33 21. 2 

Totals 
1985-86 385 100,0 49 1 00. 0 68 100.0 84 100.0 
1986-87 390 100.0 105 100, 0 75 100.0 72 100. 0 
Both Years 775 100.0 154 100.0 143 100.0 156 100.0 
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Table 115. Continued. 

Day of Week 

Thu Fri Sat Totals 
Activity 

Type n % n % n % n % 

Motorboat CRun) 
1985-86 35 30.7 31 45.6 105 20.8 318 25.0 
1986-87 61 36.7 36 36.4 96 18.4 338 23.7 
Both Years 96 34.3 67 40.1 201 19.6 656 24.3 

Motorboat <Drift) 
1985-86 21 18.4 13 19. 1 73 14.5 217 17.0 
1986-87 51 30.7 30 30.3 75 14.4 259 18. 1 
Both Years 72 25.7 43 25.7 148 14.4 476 17.6 

Raft (Recreation) 
1985-86 7 6. 1 5 7.4 183 36.2 292 22.9 
1986-87 5 3.0 2 2.0 200 38.4 360 25.2 
Both Years 12 4.3 7 4.2 383 37.3 652 24. 1 

Raft <Research) 
1985-86 22 19.3 0 0.0 0 o.o 42 3.3 
1986-87 22 13.3 0 0. 0 0 0. 0 45 3.2 
Both Years 44 15.7 0 o.o 0 o.o 87 3.2 

Dory/Drift 
1985-86 16 14.0 13 19. 1 36 7. 1 124 9.7 
1986-87 18 10. 8 25 25.3 44 8.4 144 1 <). 1 
Both Years 34 12. 1 38 22.8 80 7.8 268 9.9 

Canoe 
1985-86 0 0.0 0 o.o 49 9.7 114 9. 0 
1986-87 1 0.6 0 0 • 0 55 10. 6 131 9.2 
Both Years 1 0.4 0 o. 0 104 10. 1 245 9. 1 

Kayak 
1985-86 0 o.o 0 o. o 35 6.9 80 6.3 
1986-87 2 1.2 0 o. 0 37 7. 1 89 6.2 
Both Years 2 0. 7 0 0.0 72 7.0 169 6.3 

Bank Fisher 
1985-86 4 .3. 5 0 o.o 8 1. 6 24 1.9 
1986-87 1 0. 6 2 2. 0 ~ 

"" 0. 4 11 0.8 
Both Years 5 1. 8 2 1. 2 10 1. 0 35 1. 3 

Hiker 
1985-86 9 7.9 6 8.8 16 3.2 62 4.9 
1986-87 5 3.0 4 4.0 12 2.3 51 3.6 
Both Years 14 5.0 10 6.0 28 2.7 113 4.2 
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Table 115. Continued, 

Day of Week 

Thu Fri Sat Totals 
Ac:tivity 

Type n % n % n % n % 

Consumptive 
1985-86 76 66.7 57 83.8 222 44.0 683 53.7 
1986-87 131 78.9 93 93.9 217 41. 7 752 52.7 
Both Years 207 73.9 150 89.8 439 42.8 1435 53.1 

Naturalistic: 
1985-86 38 33.3 11 16.2 283 56.0 590 46.3 
1986-87 35 21. 1 6 6. 1 304 58,3 676 47.3 
Both Years 73 26. 1 17 10.2 587 57.2 1266 46.9 

Totals 
1985-86 114 100.0 68 100.0 505 100.0 1273 100. 0 
1986-87 166 100. 0 99 100, 0 521 100.0 1428 100. 0 
Both Years 280 100.0 167 100.0 1026 100.0 2701 100.0 

* Exc:ludes 2/23 to 2/28. 

** Sample Days: 1985-86 - Sun=3, Mon=3, Tue=3, Wed=3, 
ThL1=3' Fri=3, Sat=4. 1986-87 - Sun=4, Mon=3, Tue=3, Wed=3, 
Thu=3, Fri=3, Sat=3. 
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Figure 65. Percent occurrence of the different types of 
recreational activity recorded at Washington Eddy on the 
SRBENA during 1985-86 and 1986-87 combined. Includes repeat 
passes by motorboats. MOT= Motorboat, REC= Recreation 
Raft, RES= Resear~h Raft, DORY= Dory, CAN= Canoe, KAY= 
kayak, FISH= Bank Fisher, HIKE= Hiker. 
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Figure 66. Percent occurrence of recreational activity at 
WashingtQn Eddy on the SRBENA during each day of the week 
partitioned by consumptive (fishing) and naturalistic (eagle 
viewing> use. Excludes research raft. 
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viewing) users at Washington Eddy on the SRBENA during each 
day of the week. Values are daily percent of all activity, 
excluding research rafts. Compare to figure 67. 
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Table 116. Number of recreational activities recorded during 
12 weeks of the wintering season (from 1 December to 22 
February) at Washington Eddy on the SRBENA in both 1985-86 
and 1986-87. 

Week 1 Week 2 Week 3 Week 4 
Activity 

Type n " n " n " n " 
Motorboat (Run) 

1985-86 4 28.6 10 43.5 13 52.0 19 24.4 
1986-87 9 26.5 13 33.3 21 38.2 39 34.2 
Both Years 13 27.1 23 37.1 34 42.5 58 30.2 

Motorboat <Drift) 
1985-86 2 14.3 0 o.o 1 4.0 5 6.4 
1986-87 5 14.7 8 20.5 14 25.5 34 29.8 
Both Years 7 14.6 8 12.9 15 18.8 39 20.3 

Raft (Recreation) 
1985-86 3 21. 4 7 30.4 4 16.0 16 20.5 
1986-87 10 29.4 5 12.8 3 5.5 12 10.5 
Both Years 13 27.1 12 19.4 7 8.8 28 14.6 

Raft (Research) 
1985-86 4 28.6 2 8.7 2 8.0 3 3.8 
1986-87 4 11. 8 4 10.3 4 7.3 1 0.9 
Both Years 8 16.7 6 9.7 6 7.5 4 2. 1 

Dory/Drift 
1985-86 t) o.o 0 0.0 1 4.0 12 15.4 
1986-87 4 11. 8 3 7.7 8 14.5 21 18.4 
Both Years 4 8.3 3 4.8 9 11. 3 33 17.2 

Canoe 
1985-86 0 0.0 1 4.3 2 8.0 4 5. 1 
1986-87 1 2.9 0 o.o 1 1. 8 2 1. 8 
Both Years 1 2. 1 1 1. 6 3 3.8 6 3. 1 

Kayak 
1985-86 0 0.0 0 0.0 0 0.0 !) 0.0 
1986-87 0 0.0 1 2.6 0 o.o 0 0.0 
Both Years !) 0.0 1· 1. 6 !) 0.0 0 0.0 

Bank Fisher 
1985-86 0 0.0 3 13.0 1 4.0 8 10.3 
1986-87 1 2.9 2 5. 1 1 1. 8 0 0.0 
Both Years 1 2. 1 5 8. 1 2 2.5 8 4.2 

Hiker 
1985-86 1 7. 1 0 o.o 1 4. !) 11 14. 1 
1986-87 0 o.o 3 7.7 3 5.5 5 4.4 
Both Years 0 2. 1 3 4.8 4 5. I) 16 8.3 
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Table 116, Continued, 

Week 1 Week 2 Week 3 Week 4 
Activity 

Type n " n " n " n " 
Consumptive 

1985-86 6 42.9 13 56.5 16 64.0 44 56.4 
1986-87 19 55.9 26 66.7 44 80.0 94 82.5 
Both Years 25 52. 1 39 62.9 60 75.0 138 71.9 

Naturalistic 
1985-86 8 57. 1 10 43.5 9 36.0 34 43.6 
1986-87 15 44. 1 13 33.3 11 20.0 20 17.5 
Both Years 23 47.9 23 37.1 20 25.0 54 28.1 

Totals 
1985-86 14 100.0 23 100.0 25 100.0 78 100.0 
1986-87 34 100.0 39 100.0 55 100. 0 114 100.0 
Both Years 48 100.0 62 100.0 80 100.0 192 100.0 
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Table 116. Continued. 

Week 5 Week 6 Week 7 Week 8 
Activity 

Type n % n % n % n % 

Motorboat (Run) 
1985-86 10 15.2 46 29.3 33 17.9 30 24.6 
1986-87 72 38.7 54 32.1 5 4.4 17 13.4 
Both Years 82 32.5 100 30.8 38 12.8 47 18.9 

Motorboat <Drift) 
1985-86 3 4.5 39 24.8 18 9.8 22 18.0 
1986-87 59 31. 7 38 22.6 4 3.5 12 9.4 
Both Years 62 24,6 77 23.7 22 7.4 34 13.7 

Raft (Recreation) 
1985-86 23 34.8 25 15.9 47 25.5 37 30.3 
1986-87 24 12.9 45 26.8 52 45.6 47 37.0 
Both Years 47 18.7 70 21. 5 99 33.2 84 33.7 

Raft <Research) 
1985-86 3 4,5 4 2.5 4 2.2 4 3.3 
1986-87 2 1. 1 4 2.4 4 3.5 4 3. 1 
Both Years 5 2.0 8 2.5 8 2.7 8 3.2 

Dory/Drift 
1985-86 9 13.6 11 7.0 21 11. 4 4 3.3 
1986-87 15 8. 1 17 10. 1 13 11. 4 9 7. 1 
Both Years 24 9.5 28 8.6 34 11. 4 13 5.2 

Canoe 
1985-86 6 9. 1 7 4.5 26 14. 1 12 9.8 
1986-87 2 1. 1 4 2.4 20 17.5 18 14.2 
Both Years 8 3.2 11 3.4 46 15.4 30 12.0 

Kayak 
1985-86 4 6. 1 18 11. 5 25 13.6 8 6.6 
1986-87 5 2.7 2 1. 2 11 9.6 17 13.4 
Both Years 9 3.6 20 6.2 36 12. 1 25 10.0 

Bank Fisher 
1985-86 2 3.0 2 1. 3 3 1. 6 0 o.o 
1986-87 3 1. 6 1 0.6 0 o.o 0 o.o 
Both Years 5 2.0 3 0.9 3 1. 0 0 0.0 

Hiker 
1985-86 6 9. 1 5 3.2 7 3.8 5 4. 1 
1986-87 4 2.2 3 1. 8 5 4.4 3 2.4 
Both Years 10 4.0 8 2.5 12 4.0 8 3.2 
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Table 116. Continued. 

Week 5 Week 6 Week 7 Week 8 
Activity 

Type n " n " n " n " 
Consumptive 

1985-86 24 36.4 98 62.4 75 40.8 56 45.9 
1986-87 149 80. 1 110 65.:S 22 19.3 38 29.9 
Both Years 173 68.7 208 64.0 97 32.6 94 37.8 

Naturalistic 
1985-86 42 63.6 59 37.6 109 59.2 66 54.1 
1986-87 37 19.9 :SB 34.:S 92 80.7 89 70.l 
Both Years 79 31.3 117 36.0 201 67.4 15:S 62.2 

Totals 
1985-86 66 100.0 157 100.0 184 100.0 122 100.0 
1986-87 186 100.0 168 100.0 114 100.0 127 100.0 
Both Years 252 100.0 325 100.0 298 100.0 249 100.0 
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Table 116. Continued. 

Week 9 Week 10 Week 11 Week 12 
Activity 

Type n " n " n " n " 
Motorboat (Run> 

1985-86 69 30.4 29 19.0 23 20.9 32 28. 1 
1986-87 21 16.8 38 17.8 31 21.8 18 16.5 
Both Years 90 25.6 67 18.3 54 21.4 50 22.4 

Motorboat CDri ft) 
1985-86 58 25.6 23 15.0 21 19. 1 25 21.9 
1986-87 18 14.4 24 11. 2 27 19.0 16 14.7 
Both Years 76 21.6 47 12.8 48 19.0 41 18.4 

Raft (Recreation) 
1985-86 37 16.3 43 28.1 30 27.3 20 17.5 
1986-87 43 34.4 63 29.4 32 22.5 24 22.0 
Both Years 80 22.7 106 28.9 62 24.6 44 19.7 

Raft (Research) 
1985-86 4 1. 8 4 2.6 4 3.6 4 3.5 
1986-87 5 4.0 4 1. 9 4 2.8 5 4.6 
Both Years 9 2 .. 6 8 2.2 8 3.2 9 4.0 

Dory/Drift 
1985-86 18 7.9 13 8.5 15 13.6 20 17.5 
1986-87 10 8.0 16 7.5 17 12.0 11 10. 1 
Both Years 28 8.0 29 7.9 32 12.7 31 13.9 

Canoe 
1985-86 27 11. 9 22 14.4 6 5.5 1 0.9 
1986-87 16 12.8 36 16.8 9 6.3 22 20.2 
Both Years 43 12.2 58 15.8 15 6.0 23 10.3 

f<ayak 
1985-86 10 4.4 7 4.6 7 6.4 1 0.9 
1986-87 8 6.4 20 9.3 19 13.4 6 5.5 
Both Years 18 5. 1 27 7.4 26 10.3 7 3. 1 

Bank Fisher 
1985-86 () o. () 3 2.0 () 0. <) 2 1. 8 
1986-87 0 o.o 3 1. 4 0 o.o I) 0.0 
Both Years 0 o.o 6 1. 6 I) 0.0 2 0.9 

Hiker 
1985-86 4 1. 8 9 5.9 4 3.6 9 7.9 
1986-87 4 3.2 10 4.7 3 2. 1 7 6.4 
Both Years 8 2.3 19 5 .., 7 2.8 16 ~ ~ ' . ..::. 
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Table 116. Continued. 

Week 9 Week 10 Week 11 Week 12 
Activity 

Type n " n " n " n " 
Consumptive 

1985-86 145 63.9 68 44.4 59 53.6 79 69.3 
1986-87 49 39.2 81 37.9 75 52.8 45 41.3 
Both Year-s 194 55. 1 149 40.6 134 53. '.2 124 55.6 

Natur-alistic 
1985-86 82 36. 1 85 55.6 51 46.4 35 30.7 
1986-87 76 60.8 133 62.1 67 47.2 64 58.7 
Both Year-s 158 44.9 218 59.4 118 46.8 99 44.4 

Totals 
1985-86 227 100.0 153 100.0 110 100.0 114 100.0 
1986-87 125 100.0 214 100.0 142 100.0 109 100.0 
Both Year-s 352 100.0 367 100.0 252 100.0 223 100.0 
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Figure 69. Percent occurrence of recreational activity at 
Washington Eddy on the SRBENA during each week of the season 
partitioned by consumptive (fishing) and naturalistic (eagle 
viewing) use. Excludes research rafts. 
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Figure 71, Seasonal visitation patterns cf naturalistic 
(eagle viewing) users at Washington Eddy en the SRBENA during 
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Table 117, Number of recreational activities recorded by hour 
of day at Washington Eddy on the SRBENA for 80 days in 1985-
86 and 82 days in 1986-87 from 1 December to 22 February. 

Hour of Day 

7 - 8 8 - 9 9 - 10 10 - 11 
Activity 

Type n " n " n " n " 
Motorboat <Runl 

1985-86 0 o.o 29 50.9 40 50.6 47 41.2 
1986-87 2 28,6 22 44.0 36 42.4 68 45,0 
Both Years 2 22.2 51 47.7 76 46.3 115 43.4 

Motorboat <Drift) 
1985-86 0 0. 0 11 19.3 20 25.3 33 28.9 
1986-87 2 28.6 9 18. 0 23 27. 1 39 25.8 
Both Years 2 22.2 20 18.7 43 26.2 72 27.2 

Raft <Recreation) 
1985-86 0 0. 0 3 5,3 2 2.5 3 2,6 
1986-87 0 0. 0 0 0. 0 0 0, 0 6 4, 0 
Both Years 0 o. 0 3 2.8 2 1. 2 9 3,4 

Raft (Research) 
1985-86 0 0. 0 0 o.o 2 2.5 17 14.9 
1986-87 0 o.o 0 o.o 3 3.5 19 12,6 
Both Years 0 o.o 0 o.o 5 3.0 36 13.6 

Dory/Drift 
1985-86 1 50.0 13 22.8 6 7.6 6 5.3 
1986-81 3 42,9 19 38.0 19 22.4 12 7.9 
Both Years 4 44.4 32. 29.9 25 15.2 18 6,8 

Canoe 
1985-86 0 o.o 0 o.o 1 1. 3 0 o.o 
1986-87 0 o.o 0 o.o 0 o.o 0 o.o 
Both Years 0 o.o 0 o.o 1 0.6 0 o.o 

f<ayak 
1985-86 0 o.o 0 o.o 0 0.0 0 o.o 
1986-87 0 o.o 0 o.o 0 o.o 1 0.7 
Both Years 0 o.o 0 0.0 0 o.o 1 0.4 

Bank Fisher 
1985-86 1 50.1) I) I), 0 4 5. 1 ~ 

"- 1. 8 
1986-87 0 I). 0 I) o. o. 2 2.4 4 2.6 
Both Yea.rs 1 11. 1 I) o.o 6 3.7 6 2.3 

Hiker 
1985-86 0 o.o 1 1. 8 4 5. 1 6 5,3 
1986-87 0 o.o 0 o.o 2 2.4 2 1. 3 
Both Yea.rs 0 o.o 1 0.9 6 3.7 8 3.0 
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Table 117, Continued. 

Hour of Day 

7 - 8 8 - 9 9 - 10 10 - 11 
Activity 

Type n " n " n " n " 
Consumptive 

1985-86 2 100,0 53 93.0 70 88.6 88 77.2 
1986-87 7 100,0 50 100.0 80 94.1 123 81.5 
Both Years 9 100.0 103 96.3 150 91.5 211 79.6 

Naturalistic 
1985-86 0 o.o 4 7.0 9 11. 4 26 22.8 
1986-87 0 o.o 0 o.o 5 5.9 28 18.5 
Both Years 0 o.o 4 3.7 14 8.5 54 20.4 

Totals 
1985-86 2 100.0 57 100.0 79 100.0 114 100.0 
1986-87 7 100.0 50 100.0 85 100.0 151 100.0 
Both Years 9 100.0 107 100.0 164 100.0 265 100.0 
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Table 117, Continued, 

Hour of Day 

11 - 12 12 - 13 13 - 14 14 - 15 
Activity 

Type n " n " n " n " 
Motorboat CRunl 

1985-86 49 29.9 44 21.8 59 22,3 29 12.3 
1986-87 75 34.2 48 20.9 45 15,4 15 6.5 
Both Years 124 32.4 92 21.3 104 18,7 44 9.5 

Motorboat CDriftl 
1985-86 28 17,1 30 14.9 39 14,8 34 14.5 
1986-87 67 30.6 40 17,4 40 13,7 12 5.2 
Both Years 95 24,8 70 16,2 79 14,2 46 9.9 

Raft CRecreat ion) 
1985-86 46 28.0 80 39,6 78 29,5 56 23.8 
1986-87 52 23.7 94 40,9 94 32. 1 78 33.9 
Both Years 98 25.6 174 40.3 172 30.9 134 28.8 

Raft (Research) 
1985-86 1 0.6 0 0. 0 1 0,4 18 7.7 
1986-87 0 0. 0 0 o.o 2 0,7 21 9. 1 
Both Years 1 0.3 0 o.o 3 0.5 39 8.4 

Dory/Drift 
1985-86 24 14.6 14 6.9 21 8.0 18 7.7 
1986-87 16 7.3 20 8.7 22 7.5 18 7.8 
Both Years 40 10. 4' 34 7.9 43 7.7 36 7.7 

Canoe 
1985-86 5 3.0 8 4.0 35 13.3 36 15.3 
1986-87 2 0.9 10 4.3 53 18, l 37 16. l 
Both Years 7 1. 8 18 4.2 88 15,8 73 15.7 

Kayak 
1985-86 2 1.2 1 1 5.4 16 6. 1 27 11. 5 
1986-87 0 0. 0 8 3.5 24 8,2 39 17. 0 
Both Years 2 0.5 19 4.4 40 7.2 66 14.2 

Bank Fisher 
1985-86 4 2.4 2 1.0 4 1. 5 4 1. 7 
1986-87 2 0.9 1 0.4 0 0' 0 0 0' 0 
Both Years 6 1. 6 3 0.7 4 0.7 4 0,9 

Hiker 
1985-86 5 3.0 13 6.4 11 4,2 13 5.5 
1986-87 5 2.3 9 3.9 13 4.4 10 4.3 
Both Years 10 2.6 22 5. l 24 4.3 23 4.9 
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Table 117, Continued. 

Hour of Day 

11 - 12 12 - 13 13 - 14 14 - 15 
Activity 

Type n " n " n " n " 
Consumptive 

1985-86 105 64.0 90 44.6 123 46.6 85 36.2 
1986-87 160 73. 1 109 47.4 107 36.5 45 19.6 
Both Years 265 69.2 199 46. 1 230 41.3 130 28.0 

Naturalistic 
1985-86 59 36,0 112 55.4 141 53.4 150 63.8 
1986-87 59 26.9 121 52.6 186 63.5 185 80.4 
Both Years 118 30,8 233 53.9 327 58.7 335 72.0 

Totals 
1985-86 164 100.0 202 100.0 264 100.0 235 100.0 
1986-87 219 100.0 230 100.0 293 100.0 230 100.0 
Both Years 383 100.0 432 100.0 557 100.0 465 100.0 
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Table 117. Continued. 

Hour of Day 

15 - 16 16 - 17 17 - 18 Totals 
Activity 

Type n " n " n " n " 
Motorboat (Run) 

1985-86 12 9.9 8 22.9 1 100.0 318 25.0 
1986-87 22 16.5 5 17.2 0 o.o 338 23.7 
Both Years 34 13.4 13 20.3 1 50.0 656 24.3 

Motorboat (Drift) 
1985-86 12 9.9 10 28.6 0 0.0 217 17.0 
1986-87 17 12.8 10 34.5 0 o. 0 259 18. 1 
Both Years 29 11. 4 20 31.2 0 0.0 476 17.6 

Raft (Recreation) 
1985-86 20 16.5 4 11. 4 0 0. 0 292 22.9 
1986-87 35 26,3 1 3.4 0 0.0 360 25.2 
Both Years 55 21. 7 5 7.8 0 o. 0 652 24.1 

Raft (Research) 
1985-86 3 2.5 2 5.7 0 o. 0 42 3.3 
1986-87 0 0. 0 0 0.0 0 0. 0 45 3.2 
Both Years 3 1. 2 2 3. 1 0 . 0.0 87 3.2 

Dory/Drift 
1985-86 19 15.7 2 5.7 0 o. 0 124 9.7 
1986-87 12 9. 0 3 10. 3 0 0 . 0 144 10. 1 
Both Years 31 12.2 5 7.8 0 0. 0 268 9.9 

Canoe 
1985-86 24 19.8 5 14.3 0 0.0 114 9.0 
1986-87 22 16.5 6 20.7 1 100.0 131 9 ., 
Both Years 46 18. 1 11 17.2 1 50.0 245 9. 1 

Kayak 
1985-86 23 19. 0 · 1 '.2. 9 0 0.0 80 6.3 
1986-87 15 11. 3 2 6.9 0 0. 0 89 6.2 
Both Years 38 15. 0 3 4.7 0 0.0 169 6.3 

Bank Fisher 
1985-86 2 1. 7 1 2.9 0 0.0 24 1. 9 
1986-87 2 1. 5 0 0. 0 0 0. I) 11 0.8 
Both Years 4 1. 6 1 1. 6 0 o.o 35 1. 3 

Hiker 
1985-86 6 5. I) 2 5.7 0 o.o 62 4.9 
1986-87 8 6.0 2 6.9 I) 0. I) 51 3.6 
Both Years 14 5.5 4 6.3 0 0. I) 113 4.2 
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Table 117, Continued, 

Hour of Day 

15 - 16 16 - 17 17 - 18 Totals 
\ Activity 

Type n " n " n " n " 
Consumptive 

1985-86 45 37.2 21 60.0 1 100.0 683 53.7 
1986-87 53 39.8 18 62. 1 0 0. o 752 52.7 
Both Years 98 38.6 39 60.9 1 50.0 1435 53.1 

Naturalistic 
1985-86 76 62.8 14 40.0 0 o.o 590 46.3 
1986-87 80 60.2 11 37.9 1 100. 0 676 47,3 
Both Years 156 61. 4 25 39.1 1 50.0 1266 46.9 

Totals 
1985-86 121 100.0 35 100.0 1 100.0 1273 100.0 
1986-87 133 100.0 29 100.1) 1 100. 0 1428 100.0 
Both Years 254 100.0 64 100. 0 2 100.0 2701 100.0 
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HOURLY OCCURF.:EtiCE OF HUMAN ACTIUIT'l 
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Figure 72. Percent occurrence of recreational activity at 
Washington Eddy on the SRBENA during each hour of the day 
partitioned by consumptive (fishing) and naturalistic !eagle 
viewing) use. Excludes research rafts. 
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Figure 73, Hourly visitation patterns cf consumptive 
(fishing) users at Washington Eddy en the SRBENA during each 
hour cf the day. Values are hourly percent cf all activity. 
Compare to figure 74. 
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Figure 74. Hourly visitation patterns of naturalistic (eagle 
viewing) users at Washington Eddy en the SRBENA during each 
hour of the day. Values are hourly percent of all activity. 
Compare to figure 73. 
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Table 118. Comparison of the hourly occurrence of all 
recreational activities at Washington Eddy on the SRBENA 
between the weekend and weekdays during 1985-86 and 1986-87 
combined. 

Weekday Weekend 

Hour n % n % 

7 - 8 4 0. 4 4 0.2 
8 - 9 36 4.0 73 4.0 
9 - 10 63 7.0 101 5.6 

10 - 11 133 14.8 133 7.4 
l l - 12 159 17.7 224 12.4 
12 - 13 130 14.5 303 16.8 
13 - 14 164 18.2 394 21. 8 
14 - 15 118 13. 1 348 19.3 
15 - 16 80 8.9 174 9.6 
16 - 17 11 1. 2 51 2.8 
17 - 18 1 o. 1 1 o. l 

Totals 899 33.2 1806 66.8 
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Washington 
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298 



Tabla 119. Daily 11qu1nc1 af accurr1nc1 af diff1r1nt types af r1creatianal activities 
at Washingtan Eddy an the SRBENA during 1985-86 and 1986-87, 

---------------------------------------------------------------------------------------

Activity 
Type 

S1qu1Ac1 af Occurrence 

-------------------------------------------------------------------
1 - 5 6 - 10 11 - 20 21 - 40 41 -115 

n S n S n S n S n s 

---------------------------------------------------------------------------------------
11atarbaat (Run) 

1985-86 
1986-87 
Bath Vaars 

11atarbaat (Drift) 
1985-86 
1986-87 
Bath Yaar1 

Raft (Racrutl) 
1985-86 
1986-87 
Bath Viars 

Raft (Research) 
1985-86 
1986-87 
Bath Years 

Dary 
1985-86 
1986-87 
Bath Yurs 

Cance 
1985-86 
1986-87 
Bath Years 

Kayak 
1985-86 
1986-87 
Bath Years 

Bank Fisher 
1985-86 
1986-87 
Bath Years 

Hiker 
1985-86 
1986-87 
Bath Years 

130 40,9 
126 36,7 
256 38,7 

47 14.8 
65 19.0 

112 16.9 

35 11. 0 
30 8.7 
65 9.8 

21 6. 6 
27 7,9 
48 7.3 

46 14,5 
68 19.8 

114 17,2 

5 1.6 
3 0.9 
8 I. 2 

0 o.o 
2 0.6 
2 0.3 

14 4.4 
5 1. 5 

19 2.9 

20 6.3 
17 5.0 
37 5.6 

57 31. 5 
66 28.7 

123 29,9 

38 21. 0 
61 26.5 
99 24. 1 

37 20.4 
50 21,7 
87 21. 2 

9 5.0 
7 3,0 

16 3.9 

18 9.9 
20 8.7 
38 9.2 

5 2,8 
8 3,5 

13 3.2 

4 2.2 
3 1. 3 
7 1. 7 

3 I. 7 
3 1. 3 
6 1. 5 

10 5.5 
12 5.2 
22 5.4 
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61 28. 4 
58 21. 3 

119 24.4 

47 21. 9 
57 21. 0 

104 21.4 

52 24.2 
73 26.8 

125 25,? 

7 3.3 
3 I. 1 

10 2, 1 

17 7.9 
22 8.1 
39 a.o 

9 4.2 
29 10.7 
38 7.8 

12 5.6 
23 8.5 
35 7.8 

2 0.9 
1 0.4 
3 O.o 

a 3.7 
6 2.2 

14 2.9 

32 14. 3 
47 14.8 
79 14. 6 

33 14. 8 
39 12.3 
72 13, 3 

88 39.5 
133 42.0 
221 40.9 

1 0.4 
6 1, 9 
7 1. 3 

24 10.a 
18 5.7 
42 7.8 

1 a a. 1 
43 13,o 
61 11.3 

13 s.a 
24 7.o 
37 6.9 

4 1. 8 
0 0.0 
4 0,7 

10 4.5 
7 2.2 

I 7 3. 1 

38 11. 3 
41 15.4 
79 13, 1 

52 15.5 
37 13, 9 
89 14,8 

80 23.8 
74 27.8 

154 25.6 

4 I. 2 
2 0.8 
6 I. 0 

19 5,7 
16 6.0 
35 5.a 

77 22. 9 
48 18. 0 

125 20.8 

51 15.2 
37 13.9 
88 14,6 

I 0.3 
2 0.8 
3 0,5 

14 4.2 
9 3.4 

23 3.8 



Table 119. Continued. 

Sequence of Occurrence 

-------------------------------------------------------------------
1 - 5 6 - 10 11 - 20 21 - 40 41 -115 

Activity ---------- ---------- ---------- ---------- ----------Type n I n I n I n I n I 

---------------------------------------------------------------------------------------
Consumptive Use 

1985-86 237 74.5 116 64.1 127 59, 1 93 41. 7 110 32.7 
1986-87 264 77.0 150 65.2 138 50,7 104 32.B 96 36.1 
Bath Years 501 75,8 266 64.7 265 54.4 197 36.5 206 34.2 

Naturalistic Use 
1985-86 Bl 25.5 65 35.9 BB 40.9 130 58.3 226 67.3 
1986-87 79 23.0 BO 34.B 134 49.3 213 67.2 170 63.9 
Bath Years 160 24.2 145 35.3 222 45.6 343 63.5 396 65.8 

Totals 
1985-86 318 100.0 181 100.0 215 100.0 223 100.0 336 100.0 
1986-87 343 100.0 230 100.0 272 100.0 317 100.0 266 100.0 
Both Years 661 100.0 411 100.0 487 100.0 540 100.0 602 100.0 
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Figure 76. Daily sequenca of occurrence of consumptive 
(fishing) users at Washington Eddy on the SRBENA during 1985-
86 and 1986-87 combined. Values are percent of all activity 
within each sequence group. Compare to figure 77. 
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Figure 77. Daily sequence of occurrence of naturalistic 
<eagle viewing) users at Washington Eddy on the SRBENA during 
1985-86 and 1986-87 combined. Values are·percent of all 
activity within each sequence group, excluding research 
rafts. Compare to figure 76. 
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Table 120, Duration <min) of recreational activities at 
Washington Eddy on the SRBENA over the course of one mile of 
river during 1985-86 and 1986-87 combined. 

Duration (min) 

Activity Type n Mean SD 

Motorboat <Run) 645 4. () 8. 1 
Motorboat <Drift) 467 11. 1 11. 8 
Raft <Recreate) 645 10. 6 9.6 
Raft <Research) 89 11. 7 5.5 
Dory 260 28,8 26.2 
Canoe 243 9.8 6.5 
Kayak 164 11. 7 12, 1 
Bank Fisher 33 57. 1 58.2 
Hiker 11 () 37.0 35. 1 

Totals 2656 12.6 18.2 
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Table 121. Number of persons in each human activity type at the 
Washington Eddy on the SRBENA in 1985-86 and 1986-87, 

1985-86 1986-87 Both Years 
Activity 

Type n Mean n Mean n Mean 

Motorboat 194 2.5 192 2.5 386 2.5 
Raft (Recreate> 290 6.3 355 6.5 645 6.4 
Raft (Research) 40 2.7 46 2.4 86 2.5 
Dory/Drift 124 2.4 137 2.6 261 2.5 
Canoe 113 2.2 126 2.3 239 2.3 
Kayak 80 1. 3 89 1. 2 169 1 • 2 
Bank Fisher 26 1. 8 49 2.7 75 2.4 
Hiker 59 3, 1 9 1. 1 68 2.8 
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Table 122. Number of vehicles counted ea.ch hour at the 
Washington Eddy pa.rki ng area on the SRBENA from 16 December 
to 21 February in 1986-87 during 2 weekly sampling days. 

Hour of Day 

7 - 8 8 - 9 9 - 10 10 - 11 

Date n % n % n % n % 

Week 1 
Tuesday 0 o.o 0 o.o 0 o.o 1 0.2 
Saturday 0 o.o 1 0.2 0 o.o 1 0.2 
Both Days 0 o.o 1 0 .. 2 0 0. 0 2 0.4 

Week 2 
Tuesday 0 o.o 0 o. o 1 0.2 () o.o 
Saturday 0 o. 0 1 0.2 4 0.7 8 1. 5 
Both Days 0 o.o 1 0.2 5 0.9 8 1. 5 

Week 3 i 

Tuesday 0 o.o 1 0.2 1 0.2 1 0.2 
Saturday 0 o. 0 1 0.2 3 0. 6 2 0. 4 
Both Days 0 o.o 2 0.4 4 0.8 3 0.6 

Week 4 
Tuesday 0 o.o 0 o.o 0 o.o 0 0. 0 
Saturday 2 0.4 3 o. 6 11 2.0 6 1. 1 
Both Days 2 0.4 3 0.6 11 2.0 6 1. 1 

Week 5 
Tuesday 0 o. 0 0 o.o 1 0.2 2 0.4 
Saturday 0 o.o 0 0. 0 4 0.7 4 0.7 
Both Days 0 o.o 0 0. 0 5 0. 9 6 1. 1 

Week 6 
Tuesday 0 o. 0 1 0 .. 2 1 0.2 () 0. 0 
Saturday 0 o. 0 2 0. 4 5 0. 9 5 (). 9 
Both Days 0 0. 0 3 0.6 6 1. 1 5 o. 9 

Week 7 
Tuesday 0 0. 0 0 0.0 1 0.2 2 0.4 
Saturday 0 o.o 0 0.0 0 0. 0 6 1. 1 
Both Days 0 o.o 0 0. 0 1 0.2 8 1. 5 

Week 8 
Tuesday 0 o.o 1 0.2 1 0.2 1 0.2 
Saturday 1 0.2 4 0.7 16 2.9 7 1. 3 
Both Days 1 0.2 5 (). 9 17 3. 1 8 1 . 5 

Week 9 
Tuesday () o. 0 0 0. 0 1 0.2 1 0.2 
Saturday 0 o.o 0 o.o 2 0. 4 1 0.2 
Both Days 0 o.o 0 o.o 3 0.6 2 (). 4 

Week 10 
Tuesday 0 0.0 0 0.0 0 0.0 () 0.0 
Saturday 0 0.0 1 0.2 2 0.4 2 0.4 
Both Days 0 o.o 1 0.2 2 0.4 2 0.4 

Totals 
Tuesday 0 (). C) 3 0.6 7 1. 3 8 1. 5 
Saturday 3 0.6 13 2.4 47 8.7 42 ~ ~ 

I o I 

Both Days 3 0.6 16 3.0 54 10.0 50 9.2 
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Table 122. Continued. 

Hour qf Day 

11 - 12 12 - 13 13 - 14 14 - 15 
Activity 

Type n % n % n % n % 

Week 1 
Tuesday 1 0.2 2 0.4 0 o.o 0 o.o 
Saturday I) I). I) 0 0. 0 0 0. 0 3 0. 6 
Both Days 1 0. 2 2 0. 4 0 0. 0 3 0. 6 

Week 2 
Tuesday 3 0.6 0 o.o 0 o.o 1 0. 2 
Saturday 3 0.6 7 1. 3 7 1.3 5 0.9 
Both Days 6 1. 2 7 1. 3 7 1. 3 6 1. 1 

Week 3 
Tuesday 3 0.6 2 0.4 8 1.5 6 1. 1 
Saturday 2 0.4 9 1. 7 1 0.2 3 0.6 
Both Days 5 1. 0 11 2. 1 9 1. 7 9 1. 7 

W~ek 4 
Tuesday 2 0.4 1 0.2 0 0.0 1 0. 2 
Saturday 8 1. 5 8 1. 5 1 1 2.0 13 2.4 
Both Days 10 1.9 9 1. 7 11 2.0 14 2.6 

Week 5 
Tuesday 1 0.2 2 0.4 1 0.2 1 0.2 
Saturday 20 3.7 5 0. 9 15 2.8 5 0. 9 
Both Days 21 3.9 7 1. 3 16 3.0 6 1. 1 

Week 6 
Tuesday 2 0.4 2 0.4 5 0.9 1 0.2 
Saturday 5 0.9 7 1. 3 6 1. 1 3 0.6 
Both Days 7. 1. 3 9 1. 7 11 2.0 4 0.8 

Week 7 
Tuesday 1 0.2 1 0.2 0 0.0 2 0.4 
Saturday 8 1. 5 6 1. 1 10 1. 8 3 0.6 
Both Days 9 1. 7 7 1. 3 10 1. 8 5 1. 0 

Week 8 
Tuesday 1 I). 2 2 0.4 1 0.2 ~ 

"- 0.4 
Saturday 8 1. 5 14 2.6 14 2.6 12 ~ ~ ~-..::. 
Both Days 9 1. 7 16 3.0 15 2.8 14 2.6 

Week 9 
Tuesday 5 0.9 3 0.6 1 0.2 1 0.2 
Saturday 7 1. 3 6 1. 1 10 1. 8 5 0.9 
Both Days 12 2.2 9 1. 7 11 2.0 6 1. 1 

Week 10 
Tuesday l c). 2 0 (). 0 0 0.0 3 0.6 
Saturday 5 0. 9 2 0. 4 2 0. 4 6 1. 1 
Both Days 6 1. 1 2 0.4 2 0.4 9 1 • 7 

Totals 
Tuesday 20 3.7 15 2.8 16 2.9 18 3.3 
Saturday 66 12.2 64 11. 8 76 14.0 58 10. 7 
Both Days 86 15.9 79 14.6 92 16.9 76 14,0 
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Ta.bl e 122. Continued, 

Hour of Day 

15 - 16 16 - 17 17 - 18 Totals 
Activity 

Type n " n " n " n " 
Week 1 

Tuesday 0 o.o 0 0.0 0 0.0 4 0.7 
Saturday 0 0. I) I) I). 0 0 I). 0 5 0.9 
Both Days 0 0. I) 0 0. 0 0 o.o 9 1.6 

Week 2 
Tuesday 0 o.o 0 o.o 0 o.o 5 0.9 
Saturday 4 0.7 1 0.2 0 I). 0 40 7.4 
Both Days 4 0.7 1 0.2 0 o.o 45 8.3 

Week 3 
Tuesday 3 0.6 0 0.0 0 0.0 25 4.6 
Saturday 3 0. 6 5 0.9 'I) 0. 0 29 5.3 
Both Days 6 1. 2 5 0.9 0 0. 0 54 9.9 

Week 4 
Tuesday 1 0.2 1 0.2 0 0.0 6 1. 1 
Saturday 4 I). 7 0 I) • I) I) I). 0 66 12.2 
Both Days 5 0.9 1 0.2 0 o.o 72 13.3 

Week 5 
Tuesday 2 0.4 1 0.2 0 I). 0 11 2. () 
Saturday 8 1. 5 6 1. 1 2 I). 4 69 12.7 
Both Days 11) 1.9 7 1.3 2 0. 4 81) 14.7 

Week 6 
Tuesday 1 0.2 1 0.2 0 I). I) 14 2.6 
Saturday 3 0.6 3 I). 6 I) I). I) 39 7 ? 

Both Days 4 0.8 4 0.8 0 0.0 53 9.8 
Week 7 

Tuesday 1 0 ? 0 0.0 0 0. I) 8 1. 5 
Saturday 2 I). 4 0 0.0 I) 0. I) 35 6.4 
Both Days 3 0.6 0 o.o I) o. I) 43 7.9 

Week 8 
Tuesday 3 I). 6 0 0. I) 1 0.2 13 2.4 
Saturday 9 1. 7 4 0.7 I) 0. I) 89 16.4 
Both Days 12 2.3 4 0.7 1 0.2 102 18.8 

Week 9 
Tuesday 1 0.2 1 0.2 I) o.o 14 2.6 
Saturday 6 1 • 1 5 I). 9 0 o.o 42 7.7 
Both Days 7 1.3 6 1. 1 0 . o. 0 56 10.3 

Week 10 
Tuesday 0 o.o 1 o. 2 0 0.0 5 0.9 
Saturday 3 0.6 1 0.2 I). 0.0 24 4.4 
Both Days 3 0.6 2 0.4 0 o.o 29 5.3 

Totals 
Tuesday 12 2.2 5 0.9 1 0.2 105 19.3 
Saturday 42 7.7 25 4.6 ~ .. 0.4 438 80.7 
Both Days 54 9.9 30 5.5 3 0.6 543 100.0 
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Table 123. Human activities seen during float trips en the 
SRBENA and the SWl!.SRS from 23 Dec: to 28 Feb in 1985-86 and 30 
Nev to 28 Feb in 1986-87 combined. * 

SRBENA SRBENA Upper Lower 
(weekend) (weekday) Sauk Sauk 

Activity 
Type n % n % n % n % 

MOTORBOAT 

December 15 3.3 14 7.0 2 2.9 2 2.7 
January 39 8.5 35 17.4 0 o.o 5 6.7 
February 24 5.2 8 4.0 0 o.o 0 o.o 

Subtotals 78 17.0 57 28.4 2 2.9 7 9.3 

DORY/DRIFT 

December 12 2.6 8 4.0 5 7.4 6 8.0 
January 24 5.2 11 5.5 7 10.3 3 4.0 
February 36 7.9 11 5.5 13 19. 1 17 22.7 

Subtotals 72 15.7 .'30 14.9 25 36.8 26 34.7 

RAFT 

December 0 o.o 1 0.5 0 o.o 0 o.o 
January 20 4.4 1 0.5 I) o.o I) o.o 
February 27 5.9 6 3.0 0 o.o 0 I). 0 

Subtotals 47 10.3 8 4. 0 0 0. 0 0 0. 0 

CANOE 

December 0 0. 0 0 0. 0 1 1. 5 0 o.o 
January 20 4.4 0 0. 0 0 I). 0 I) 0. I) 
February 24 5.2 0 o. o 0 o.o I) 0.0 

Subtotals 44 9.6 I) o.o 1 1. 5 I) 0. () 

KAYAK 

December 0 I). 0 0 o.o 0 0.0 () o.o 
January 8 1 ' . ' 0 0. 0 0 o.o 0 0. 0 
February 10 2.2 0 o.o 0 o.o 0 0.0 

Subtotals 18 3.9 0 0. I) I) o.o 0 1). 0 
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Table 123. Continued. 

SRBENA SRBENA Upper Lower 
(weekend) <weekday) Sauk Sauk 

Activity 
Type n " n " n % n " 

BANK FISHER 

December 27 5.9 18 9.0 8 11. 8 8 10.7 
January 37 8. 1 40 19.9 7 10.3 l l 14.7 
February 43 9.4 18 9.0 23 33.8 21 28.0 

Subtotals 107 23.4 76 37.8 38 55.9 40 53.3 

HIKER 

December 6 1. 3 5 2.S 0 o.o 0 0.0 
January 58 12.7 16 8.0 2 2.9 1 1. 3 
February 28 6. 1 9 4.5 0 o.o 1 1. 3 

Subtotals 92 20. 1 30 14.9 2 2.9 2 2.7 

TOTALS 

December 60 13. 1 46 22.9 16 23.5 16 21. 3 
January 206 45.0 103 51.2 16 23.5 20 26.7 
February 192 41.9 52 25.9 36 52.9 39 52.0 

Totals 458 100.0 201 100.0 68 100. 0 75 100.0 
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Table 123. Continued. 

Upper Middle Lower 
Skagit Skagit Skagit Totals 

Activity 
Type n " n " n " n " 

MOTORBOAT 

December 17 16.7 7 6.4 32 7.7 89 6.2 
January 24 23.5 16 14.5 59 14. 1 178 12.4 
February 25 24.5 28 25.5 103 24.6 188 13.1 

Subtotals 66 64.7 51 46.4 194 46.4 455 31.8 

DORY/DRIFT 

December 5 4.9 1 0.9 4 1.0 41 2.9 
January 3 2.9 2 1. 8 3 0.7 53 3.7 
February 8 7.8 7 6,4 1 0.2 93 6.5 

Subtotals 16 15.7 10 9. 1 8 1. 9 187 13. 1 

RAFT 

December 0 o.o 0 o.o 0 o.o 1 0.1 
January 1 1. 0 0 0.0 0 o.o 22 1. 5 
February 0 o.o 0 0.0 0 o.o 33 2.3 

Subtotals 1 1.0 0 0.0 0 o.o 56 3.9 

CANOE 

December 0 o.o 0 o.o 0 o.o 1 o. 1 
January 0 o.o 0 o.o 0 o.o 20 1. 4 
February 0 o.o 1 0.9 () o.o 25 1. 7 

Subtotals 0 o.o 1 0.9 0 o.o 46 3.2 

KAYAK 

December 0 o.o 0 o.o 0 o.o () o.o 
January 0 o.o 0 o.o 0 o.o 8 0.6 
February 0 o.o 0 o.o 0 o.o 10 0.7 

Subtotals 0 o.o 0 o.o 0 o.o 18 1. 3 

310 



Table 123. Continued. 

Upper Middle Lower 
Skagit Skagit Skagit Total 

Activity 
Type n % n % n % n % 

BANK FISHER 

December 2 2. () 8 7.3 49 11. 7 120 8.4 
January 10 9.8 15 13.6 71 17.0 191 13.3 
February 3 2.9 17 15.5 88 21. 1 213 14,9 

Subtotals 15 14.7 40 36.4 208 49,8 524 36.6 

HIKER 

December 2 2.0 3 2.7 7 1. 7 23 1. 6 
January 1 1. 0 4 3.6 1 0.2 83 5.8 
February 1 1. 0 1 0.9 0 o.o 40 2.8 

Subtotals 4 3.9 8 7.3 8 1. 9 146 10.2 

TOTALS 

December 26 25.5 19 17.3 92 22.0 275 19.2 
January 39 38.2 37 33.6 134 32. 1 555 38.8 
February 37 36.3 54 49.1 192 45.9 602 42.0 

Totals 102 100.0 110 100.0 418 100.0 1432 1'00.0 

* No activities.seen on the Suiattle River. 
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Table 124, Number of recreational activities recorded by time­
lapse photography on the Upper Skagit River from 1 December 1986 
to 31 January 1987. 

Month 

Dec Jan Feb * Totals 
Activity 

Type n % n % n % n % 

Motorboat (Run) 284 63,3 477 59.0 761 60.5 
Motorboat (Drift) 111 24.7 264 32.6 375 29.8 
Raft (Recreate) 16 3.6 13 1, 6 29 2.3 
Raft <Research) 2 0.4 4 0,5 6 0.5 
Dory 32 7. 1 40 4,9 72 5.7 
Canoe 1 0.2 8 1. 0 9 0.7 
Kayak 0 o.o 1 0. 1 1 o. 1 
Bank Fisher 0 o.o 2 0.2 2 0.2 
Hiker 3 0.7 0 o.o 3 (). 2 
Unknown Boat 0 o.o 0 o.o 0 o.o 

Totals 449 100.0 809 99.9 1258 100.0 

* Camera stolen in early February. 
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Figure 80. Type and timing of 1258 recreational activities 
on the Upper Skagit as determined by time-lapse photography 
from 1 December 1986 to 31 January 1987. E><cludes r·esearch 
rafts. 
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Table 125. Number of rec:reati onal ac:tivities rec:orded by time-
lapse photography on the U99er Skagit River ,during four time 
periods of the day in 1986-87. 

Time of Day 

Early· Late Early Late 
AM AM PM PM 

Ac:tivity 
Type n % n % n % n % 

Motorboat <Run) 235 59.2 222 61. 7 189 58.3 115 65.0 
Motorboat <Ori ft) 124 31. 2 100 27.8 102 31. 5 49 27.7 
Raft (Rec:reatel 3 0.8 10 2.8 13 4.0 3 1. 7 
Raft (Researc:hl 0 o.o 3 0.8 2 0.6 1 0.6 
Dory 31 7.8 19 5.3 15 4.6 7 4.0 
Canoe 4 1. 0 1 0.3 2 0.6 2 1. 1 
Kayak 0 o.o 1 0.3 0 o.o 0 0.0 
Bank Fisher 0 o.o 2 0.6 0 o.o I) 0. I) 
Hiker I) o. 0 2 0.6 1 0.3 0 0.0 
Unknown Boat I) o.o 0 o.o 0 o.o 0 I). I) 

Totals 397 31.6 360 28.6 324 25.8 177 14. 1 
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Table 126. Number of recreational activities recorded by time­
lapse photography on the Middle Skagit River from 1 December 1986 
to 25 February 1987. 

Activity 
Type 

Motorboat (Run) 
Motorboat (Drift) 
Raft (Recreate) 
Raft (Research) 
Dory 
Canoe 
Kayak 
Bank Fisher 
Hiker 
Unknown Boat 

Totals 

Dec 

n " 

32 48.5 
12 18.2 

7 10.6 
3 4.5 
4 6.1 
2 3.0 
0 o.o 
6 9.1 
0 0.0 
0 o.o 

66 16.8 

Month 

Jan 

n " 

54 50.9 
44 41. 5 

3 2,8 
1 1),9 
0 o.o 
2 1.9 
0 o.o 
2 1.9 
I) 1),1) 
I) 1),1) 

106 27.0 
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Feb 

n " 

97 43.9 
64 29.0 
15 6.8 

2 0.9 
26 11. 8 

6 2.7 
I) o.o 
3 1.4 
5 2.3 
3 1.4 

221 56.2 

Totals 

n " 

183 46.6 
120 30.5 

25 6.4 
6 1.5 

30 7.6 
10 2.5 

0 o.o 
11 2. 8 

5 1.3 
3 0.8 

393 100.0 



HUMf'tt·i f'ICTIL,IITY O~i MIDDLE Sf<f'IGIT RIL)EP 

50 

4[1 ... 

30 ... 

20 

10 

MB-F: ME:-[I Pf'IFT DOF:'i 

• Earl•,,< f't. M. 
0 E.;,rly P. M. 

t'tCTll)ITY TYPE 
t·:·:·:·:·J L.;,te ft. r·-·1. 
1!11 L.;,te P. M. 

Hlf<E 
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from 1 December 1986 to 25 February 1987. Excludes research 
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Table 127, Number of recreational activities recorded by time-
lapse photography on the Middle Skagit River during four time 
periods of the day in 1986-87. 

Time of Day 

Early Late Early Late 
AM AM PM PM 

Activity 
Type n " n " n " n " 

Motorboat <Runl 34 47.9 49 43.0 63 44.1 37 56.9 
Motorboat (Drift) 20 28.2 36 31.6 45 31.5 19 29,2 
Raft <Recreate> 4 5.6 8 7.0 13 9. 1 0 o.o 
Raft <Research) 2 2.8 4 3.5 0 o.o 0 o.o 
Dory 5 7.0 10 a.a 11 7,7 4 6.2 
Canoe 2 2.8 3 2.6 3 2. 1 2 3. 1 
Kayak 0 0.0 0 o.o 0 0.0 0 0.0 
Bank Fisher 2 2.8 3 2.6 5 3.5 1 l. 5 
Hiker 0 o.o 1 0.9 2 l.4 2 3. 1 
Unknown Boat 2 2.8 0 o.o 1 0.7 0 0.0 

Totals 71 18. 1 114 29,0 143 36.4 65 16.5 
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Table 128. Number of recreational activities recorded by time-
lapse photography on the Lower Skagit River from 13 December 1986 
to 25 February 1987. 

Month 

Dec: Jan Feb Totals 
Activity 

Type n " n " n " n " 
Motorboat <Run) 1 1 100, 0 21 70, 0 41 83.7 73 81. 1 
Motorboat <Drift) 0 0, 0 8 26.7 3 6. 1 1 1 12.2 
Raft (Recreate) 0 0, 0 0 0.0 2 4. 1 2 2.2 
Raft (Research) 0 o.o 1 3.3 2 4. 1 3 3.3 
Dory 0 o.o 0 0.0 0 o.o 0 o.o 
Canoe 0 o.o 0 o.o 0 o.o 0 o. 0 
Kayak 0 o.o 0 0.0 0 o.o 0 o.o 
Bank Fisher 0 o.o 0 0.0 0 o.o 0 0.0 
Hiker 0 o.o 0 0.0 0 o.o 0 o.o 
Unknown Boat 0 o.o 0 o.o 1 2.0 1 1. 1 

Totals 1 1 12.2 30 33.3 49 54.4 90 100.0 
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Table 129, Number of recreational activities recorded by time-
lapse photography on the Lower Skagit River during four time 
periods of the day in 1986-87. 

Time of Day 

Early Late Early Late 
AM AM PM PM 

Activity 
Type n % n % n % n % 

Motorboat (Run) 11 78.6 23 74.2 23 85.2 16 88.9 
Motorboat (Drift) 1 7. 1 5 16. 1 3 11. 1 2 11. 1 
Raft <Recreate) 1 7. 1 1 3.2 0 o.o 0 (). () 
Raft (Research) 0 o.o 2 6.5 l 3.7 I) o.o 
Dory 0 o.o 0 o.o 0 0. () I) (). () 
Canoe I) o.o I) 0.0 I) 1),1) I) o.o 
Kayak 0 o.o 0 o.o I) o.o I) o.o 
Bank Fisher 0 o.o 0 o.o 0 o.o I) o.o 
Hiker 0 0.0 0 o.o 0 0. () 0 (). 0 
Unknown Boat l 7. 1 0 0.0 0 o.o 0 o.6 
Totals 14 15.6 31 34.4 27 30.0 18 20.0 
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Table 130. Number o-f recreational activities recorded by time-
lapse photography on the Lower Sauk River -from 10 December 1985 
to 28 February 1986. 

Month 

Dec Jan Feb Totals 
Activity 

Type n " n " n " n " 
Motorboat <Run) 1 5.6 0 o. 0 6 9.8 7 7.2 
Motorboat <Drift) 0 o. 0 0 0. 0 0 0. 0 0 0. 0 
Ra-ft (Recreate) 1 5.6 5 27.8 11 18.0 17 17.5 
Ra-ft <Research) 3 16.7 1 5.6 ,"3 4.9 7 7.2 
Dory 10 55.6 10 55.6 34 55.7 54 55.7 
Canoe 1 5.6 0 0. 0 1 1. 6 2 2.1 
Kayak 0 0. 0 0 0. 0 0 0. 0 0 o.o 
Bank Fisher 2 11. 1 1 5.6 6 9.8 9 9.3 
Hiker 0 o.o 1 5.6 0 o.o 1 1. 0 
Unknown Boat 0 o.o 0 o.o 0 o.o 0 (). 0 

Totals 18 18.6 18 18.6 61 62.9 97 100.0 
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Table 131. Number cf recreational activities recorded by time-
lapse photography en the Lower Sauk River during four time 
periods cf the day in 1985-86. 

Time cf Day 

Early Late Early Late 
AM AM PM PM 

Activity 
Type n % n % n % n % 

Mctcrbcat <Run) 1 5,6 3 8.8 3 8.6 0 o.o 
Meter beat (Drift) C) o.o 0 o.o 0 0.0 0 o.o 
Raft (Recreate) 3 16.7 4 11. 8 6 1 7. 1 4 40.0 
Raft (Research) 3 16,7 4 11. 8 0 0.0 0 C). 0 
Dery 8 44.4 17 50.0 24 68.6 5 50.0 
Cance 0 C). 0 1 2.9 C) o.o 1 10.0 
Kayak 0 o.o 0 (). 0 () 0.0 () o.o 
Bank Fisher 3 16.7 5 14.7 1 2.9 0 I). 0 
Hiker 0 C). C) 0 C). 0 1 2.9 0 (). () 

Unknown Beat 0 C). C) 0 o. 0 0 0.0 0 o.o 

Totals 18 18,6 34 ,35, 1 35 36.1 10 10. 3 
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Task 7 - !.!lUtc. Attitude Evaluation 

Methods 

Visitors were contacted on the river and asked if they 

would be willing to participate in an anonymous recreational 

survey. If they answered "Yes", they were given a 

questionnaire and asked to complete it at their convenience 

and return it by mail using the self-addressed, stamped 

envelope provided. Of 300 questionnaires distributed in 

1985-86 and 500 distributed in 1986-87, 413 (52 %) were 

returned. A separate register was kept of pertinent 

information of each visitor contact. Questionnaires were 

distributed in late January and February during 1985-86 and 

in December, January, and February during 1986-87. 

Analyses 

Summary statistical procedures <n, mean, standard 

deviation, p•rcentages) were used to evaluate all patterns of 

public opinions. 

Results and Discussion 

Profile 2.:f.. Visitors,-- The average age of interviewees 

was 43 years and ranged from 13 to 81 years. The average 

participant was well educated with a mean of 15.5 years of 

schooling. More than 29 percent spent 4 years in college; 15 

percent had more than 4 years of college. Eighty percent of 

all participants said. they would be interested in learning 
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about the findings of the study with more fishermen (86 %) 

interested than eagle-viewers (77 %), 

A wide range of user groups was surveyed. The 413 

participants were eagle-viewers in beats (27 %), fishermen in 

motorboats Cl9 %>, eagle-viewers en shore (19 %), eagle­

viewers en read (18 %), fishermen in drift beats (8 %), 

fishermen on shore (7 %), hikers << 1 %) 1 river-runners 

<< 1 %) 1 and ether (2 %), 

Recreaticnists used different types cf beats depending 

on the purpose cf their visit (Figure 87). Motorboats with 

propellers and jets were almost exclusively used by fishermen 

whereas rafts, canoes, and kayaks were used fer eagle­

viewing. Some eagle-viewers use dories, but this mode of 

recreation is used mere fer fishing than the data suggests. 

Most participants have been visiting the river fer a 

number of years, especially the fishermen. Eagle-viewers 

have ·been visiting fer an average cf 6,5 years, whereas 

fishermen have been returning an average cf 19.3 years. Of 

eagle-viewers en shore and in beats, 64 and 55 percent of 

them were first-time visitors, respectively. This compares 

to fishermen on shore and in beats who were first-time users 

only 2 and 15 percent cf the time, respectively. 

Recreaticnists learned about the Skagit River from 

several sources (Table 132). Most fishermen Cea. 90 %) live 

in the area er visited the area on the advice of a friend or 

relative. In contrast, eagle-viewers used a number of 

sources of information: most in boats (47 %) were informed by 
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a friend or relative, or lived in the area (23 %), whereas 

those on shore relied on information from more sources. The 

media was particularly responsible in attracting shore eagle­

viewers to the area. 

6enerally, the recreational eKperience of survey 

participants was batter than eKpected <Table 133), This was 

especially true of eagle-viewers while either in boats or on 

shore, but fishermen in boats rated their eKperience high as 

well, Fishermen on shore rated their eKperience lower than 

other groups. This occurred perhaps because shore fishermen 

have been visiting the river for longer periods than eagle­

viewers and thus are more familiar with situation. 

Perception of Problems,-- On average, 16 percent of 

survey participants believed there ware conflicts between 

different groups of river recreationists (Table 134). This 

was especially true with eagle-viewers, but shore fishermen 

also had this opinion. More eagle-viewers in boats thought a 

conflict eKisted than other groups; few fishermen in boats 

eKpressed this opinion. There was a tendency for long-term 

fishermen and early-term eagle-viewers in boats to think that 

more conflicts were occurring, 

On average, 25 percent believed that the river 

environment was being degraded by recreational use (Table 

135), Many eagle-viewers had this impression, especially 

first-time boaters. Fishermen, particularly boaters, 

believed that less degradation or damage was occurring, 

There was a tendency for repeat visitors to believe that 
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degradation was not occurring, except for shore fishermen, 

This might imply that first-time users perceive problems 

easier and/or repeat visitors accept existing conditions. 

A similar number, 26 percent, thought that recreational 

use was adversely affecting bald eagles (Tabla 136), This 

opinion was strongest with eagle-viewers, especially those in 

boats. Few fishermen in boats thought impacts were 

occurring, but more shore fishermen perceived this as true, 

There was a tendency for repeat eagle-viewers to believe that 

impacts were not as prevalent, and repeat fishermen perceived 

more impacts were occurring. 

A ranking of problems as perceived by eagle-viewers is 

provided in Tabla 137, Most boaters (66 %) thought that 

"motorboats scaring eagles" was the major problem followed by 

"litter," "crowding at boat launches," "inadequate toilet 

facilities," "too many buildings,'' and "inadequate 

information services." Those on shore (64 %) thought that 

the major problem was "inadequate information services," 

followed by ''litter,'' ''inadequate toilets facilities,'' 

"motorboats scaring eagles," and "too few parking areas." 

A ranking of problems as perceived by steelhead 

fishermen is provided in Table 138. "Crowding at boat 

launches'' (55 %) and ''litter'' (41 %) were the main concerns 

of boaters. "Litter" was of particular concern to shore 

fishermen (77 %) followed by "inadequate toilet facilities" 

and "motorboats creating waves.'' 

Perception of problems was higher for eagle-viewers (32 
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%) than fishermen (20 %) for both boat and shore users 

(Tables 137 and 138). Slightly more eagle-viewers in boats 

perceived problems than those on shore, but the opposite was 

true with fishermen; boat fishers thought less problems 

eKisted than shore fishers. 

More problems were perceived by eagle-viewers that had 

been returning to the river for a number of years <Table 

139). For fishermen, long-term visitors perceived less 

problems than short-term visitors <Table 140>. 

Disturbance t,g, Eagles,-- Eagle-viewers saw less eagles 

than they expected, but fishermen saw slightly more than they 

expected <Table 141). More fishermen had expectations on the 

number of eagles likely to be seen; shore viewers had the 

least expectations. Of fishermen, those on shore saw fewer 

eagles than expected compared to boaters. 

Boaters saw twice the number of eagles than visitors on 

shore presumably because boats travel greater distances 

<Table 142>. Boat viewers saw the most perched birds 

followed by boat fishers, shore viewers, and shore fishers. 

Viewers saw more eagles in trees, but fishermen saw more on 

the ground. This seems likely because viewers are more aware 

of eagles and fishermen tend to flush more eagles from the 

ground. Very few eagles were seen on the ground by either 

group. Data per Task 4 indicates that flushing responses and 

flight distances are higher for ground birds which could 

eKplain why these eagles are less frequently seen. 

Eagle-viewers thought eagles flew away at their approach 
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lass oftan than from other activities, which according to 

research data is generally true <Table 143). Viewing from 

shore was thought to be least disruptive than viewing from 

boats. Only 1 percent of all respondents thought eagles 

always flew from them. 

Recreationists believed that 7 and 15 percent of eagles 

perched in trees and on the ground flew away from them 

(flushing response), respectively (Table 144). Two to three 

times more were thought to flush from boats compared to 

visitors on shore and ground birds compared to perched 

eagles. Viewing from boats was perceived to be the most 

disruptive activity and viewing from shore was the least; 

fishing was thought to have intermediate effects. 

Many more eagles flushed from human activity than the 

public perceived (Figure 88). With the •~caption of the 

effects of boat viewers on perched eagles, flushing response 

is several to many times the rate that recreationists 

perceived. The disparity is particularly high when eagles 

feeding or standing on the ground are considered. Although 

public opinion greatly underestimated the degree of flushing 

of eagles, there was a general consensus that eagles on the 

ground were more likely to flush than those perched in trees 

and this is what the research data indicates. 

Recreationists believed that eagles flew away from their 

approach at distances averaging 87 and 64 meters for eagles 

in trees and on the ground, respectively (Table 145). These 

flight distances were thought to be higher for birds in trees 
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than those on ground, and higher for shore activity compared 

to boating activity. 

Respondents underestimated flight distances, especially 

with eagles on the ground, as compared to research data 

(Figure 89). Their perception that distances were lower for 

ground birds is opposite to the true situation. Although 

recreationists underestimated distances and failed to discern 

differences between tree and ground birds, they perceived 

that flight distances from foot traffic was much higher than 

from boat traffic. Research data confirms this belief. 

Distances that recreationists believed eagles were 

flying away from them <avoidance distance) are in Table 146, 

Eagles flying from perches were perceived to fly farther 

distances than those from the ground, and eagles flushed from 

the foot traffic flew farther away than for boat traffic. 

Recreationists greatly underestimated the avoidance 

distances that eagles flew after flushing from human 

activity, particularly with perched birds (Figure 90). 

<Note: Avoidance distances are not presented elsewhere in 

this report.) Both public opinion and research data agree, 

however, that avoidance distances are higher for birds 

flushed from tree perches compared to birds flushed from the 

ground. Avoidance distance is an index of dispersal from 

favored foraging habitat as well as a measure of energy 

expenditure induced by humans; it is perceived by the public 

to be lower than is occurring. 

When asked to rank twelve human activity types by the 
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degree tc which they caused eagles tc fly away and/er to stop 

feeding, results w•r• somewhat consistent among all user 

groups (Tabla 147), Helicopter flights and motcrbcating was 

perceived as mcst disturbing; viewing frcm shore er read and 

driving on read were thought tc be least disturbing. 

Fishermen in beats seemed to believe their activity was cf 

lesser consequence tc eagles than many viewing activities, 

but they tco thought that motcrbcating was particularly 

disturbing to eagles. Many respondents were concerned that 

the noise created by motorboats was disturbing tc eagles. 

Motorboats ware indeed relatively more disturbing than other 

activities, however, their noise did net seem tc be the cause 

(see Task 1), Many cf these opinions, excluding boat 

fishermen's opinions cf themselves, are in general agreement 

~ith research data. 

Ranking data are. further refined in table 148 fer eagle 

viewers and table 149 fer fishermen. Again, helicopter and 

motorboat activity is believed tc be exceptionally.disruptive 

tc eagles; eagle-viewing from read and driving along the 

river is perceived as the least disturbing. 

Management Actions.-- When asked to express their 

opinions regarding possible management actions tc protect 

eagles, eagle-viewers (Table 150) supported activity 

restriction much more than fishermen <Table 151). Forty­

three percent cf suggested actions were supported by eagle­

viewers, but cnly 18 percent of fishermen supported the 

actions. Mcst viewers strongly supported the development of 
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eagle interpretative displays, but they also supported the 

limitation cf beating tc certain areas and times, the posting 

cf regulations and using river-rangers tc enforce rules, and 

the restriction cf beat fishing. Opposition by fishermen tc 

any restriction en their activity was high. They supported 

mere beat launching facilities, but also believe the 

development cf eagle interpretive displays has highest 

priority. Increasing camping and parking facilities has mere 

support by fishermen than most ether suggestions • 

• 
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Table 132, Percent cf sources cf information by which 
visitors learned about the area and the recreational 
opportunity that they participated in, 

Eagle Steel head 
Viewer Fishermen 

(n • 261) (n = 138) 

Information Source Shere Beat Shere Beat 

By living in the area 23 23 57 69 
Friend er relative 30 47 30 23 
Newspaper 24 8 0 1 
Television 7 0 0 0 
Magazine 7 3 0 2 
Radie 1 0 0 1 
Other 9 19 13 4 

Tabla 133, Hew recraaticnists rated their experience while 
visiting the river. 

Better About Poorer 
than as than 

Type cf Activity expected expected expected 

Viewing from shore (r, = 151) 50 38 11 
Viewing from beat Cn • 108) 59 35 6 
Fishing from shore Cn = 30) 27 57 16 
Fishing from beat en = 107) 48 44 8 

Viewing subtotal (n = 259) 54 37 9 
Fishing subtotal (n .. 137) 43 47 10 

Grand total Cn = 405) 50 41 9 
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Table 134. Pe!"cant <and numbel"l of !"espondants answel"ing 
11 Ves 11 to the following question: "Fol" the ~ of l"i vet" tt,at 
~ visiteg, do you feel thel"e wel"e conflicts between 
diffel"ent gro~g 2 of rival" l"ecreationists'?" 

Length of Expel"ience on River 

1st Yr. 1-:S Yr, > :S Yr. 

I Use!" 13t"oup Visitol" Visitol" Visitor Totals 

Viewing from boat 26 < 19) 25 ( :s:s) 14 (22) 23 (96) 
Viewing fl"om shore 13 ( 1 :s) 20 (69) 19 ( :s 1 ) 19 C 13:S) 

Fishing from boat 0 ( 3) 7 ( 1 :s) 7 (88) 7 ( 106) 
Fishing fl"Om shore (0) 10 C 10) 20 (20) 16 (30) 

Total 18 (37) 20 ( 149) 13 ( 181) 16 (367) 
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Table 1J5. Percent (and number) cf respondents answering 
"Yes" tc the fellowing questicn1 "1:29. ycu feel l.b.At. t.bJt river 
environment ll. being dagcadad ec. damaged b..ll recreational 
Y.!Ul.211 

Length cf Experience en River 

1st Yr. 1-5 Yr. > 5 Yr. 
User Group Visitor Visitor Visitor Totals 

Viewing frcm beat 42 < 19) 25 (55) JJ (22) JO (96) 
Viewing frcm shore JJ (15) J4 (69) 27 (51) J2 ( 1J5) 

Fishing frcm beat JJ (J) 7 < 15) 11 (88) 11 ( 106 > 
Fishing frcm shore (0) 20 (10) 25 (20) 2J <JO) 

Total JS (J7) 27 < 149) 20 < 181) 25 (J67) 
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Tabla 136. Percent (and number) cf respondents answering 
"Yes" to the fellowing questicn1 "De you feel that 
recreational YJi!t 1.1. having adverse effects Q!l bald eagles Q!l 

the river?" 

Length cf Experience en River 

1st Yr. 1-5 Yr, > 5 Yr, 
User Group Visitor Visitor Visitor Totals 

Viewing from beat 44 ( 18) 36 (55) 36 (22) 38 (95) 
Viewing from shore 33 < 15) 38 (68) 28 (50) 34 ( 133) 

Fishing from beat 0 (3) 7 < 15) 7 (88) 7 (106) 
Fishing from shore (0) 10 ( 10) 20 (20) 17 (30) 

Total 36 (36) 32 ( 148) 18 < 180) 26 (:364) 
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Table 137. Percent of visitors viewing eagle• from shore and 
boat agreeing that a particular problem eKists, ranked in 
order of the degree of problem for the total column. 

Shore 
Type of Problem (n•140) 

Motorboats scaring eagles 55 
Litter in river and on shore 58 
Inadequate information services 64 
Inadequate .toilet facilities 57 
Too few parking areas 53 
Too many buildings along river 31 
Roads within sight of river 32 
Crowding at boat launches 19 
Utility poles and lines 36 
Motorboats creating waves 31 
Drift boats scaring eagles 38 
Logging activities 33 
Crowding at eagle viewing areas 30 
Too few rules and regulations 25 
People on shore scaring eagles 26 
Roadside viewers scaring eagles 25 
Anglers on shore scaring eagles 28 
Too many boats affecting fishing 17 
Livestock along river 15 
Too many anglers reducing success 13 
Too many rules and regulations 10 
Frightening rapids 5 

Mean 32 
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Boat 
(n•108l 

66 
59 
48 
52 
34 
50 
45 
57 
36 
37 
30 
29 
29 
33 
25 
24 
21 
22 
24 
13 
13 

5 

34 

Total 
<n•248) 

60 
58 
57 
54 
45 
40 
38 
37 
36 
34 
34 
31 
30 
28 
26 
25 
25 
19 
19 
13 
12 

5 

32 



Tabl• 138, P•rc•nt of visitor• st••lh•ad fishing from shore 
and boat agr••ing that a particular problem exists, ranked in 
order of tha dagrea of problem for the total column, 

Shore 
Type of Prob 1 am < n•30 > 

Crowding at boat launch•• 37 
Litter in river and on shore 77 
Inad•quate toilet facilities 43 
Logging activities 27 
Too many rules and regulations 31 
Too few parking areas 33 
Motorboats creating waves 40 
Inadaquata information services 30 
Too many boats aff•cting fishing 28 
Too many anglers r•ducing success 17 
Motorboats scaring eagles 31 
Crowding at eagle viewing areas 23 
Roads within sight of riv•r 20 
Too many buildings along river 17 
Utility poles and lines 23 
People on shor• scaring eagles 17 
Drift boats scaring •agles 24 
Roadside viaw•rs scaring eagles 14 
Too few rules and regulations 24 
Liv••tock along river 7 
Angl•rs on shor• scaring eagles 7 
Frightening rapids 0 

Mean 26 

343 

Boat 
<n=106) 

55 
41 
32 
30 
26 
26 
22 
23 
23 
24 
16 
14 
14 
15 
10 
11 

6 
9 
5 
7 
6 
2 

19 

Total 
Cn=135) 

51 
49 
34 
29 
27 
27 
26 
25 
24 
22 
18 
16 
16 
15 
13 
12 
10 
10 

9 
7 
6 
2 
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Tabla 139 •. Parcant of visitors viewing aagles agraeing that 
a particular problem exists, subdivided by tha length of time 
that they have been visiting the river. 

Typa of Problem 

Motorboats scaring eagles 
Inadequate information sarvicas 
Too few parking areas 
Crowding at boat launches 
Drift beats scaring eagles 
Anglers en shore scaring eagles 
Crowding at eagle viawing areas 
Teo few rules and regulations 
Roadside viewers scaring aaglas 
Teo many beats affacting fishing 
Tee many anglers reducing fishing 
Tee many rules and regulations 

Mean 

344 

Length cf Exparianca 
en Rivar 

1st Yr. 1-5 Yr. > 5 Yr. 
Visitor Visitor Visitor 

59 56 66 
52 56 57 
44 46 42 
32 32 40 
23 33 39 
24 22 33 
25 25 32 
20 30 30 
16 29 24 
21 14 23 

7 11 19 
9 11 14 

29 30 35 



Table 140. Percent OT visitors staalhead Tishing agreeing 
that a particular problem eKists, subdivided by the length OT 
time that they have been visiting the river. 

Type OT Problem 

Crowding at boat launches 
Inadequate inTormation services 
Too many boats aTTecting Tishing 
Too many anglers reducing Tishing 
Too Tew parking areas 
Motorboats scaring eagles 
Too many rules and regulations 
Crowding at eagle viewing areas 
DriTt boats scaring eagles 
Roadside viewers scaring eagles 
Too Tew rules and regulations 
Anglers on shore scaring eagles 

Mean 

345 

Length OT Experience 
on River 

0-:5 Yr. 
Visitor 

54 
32 
33 
29 
18 
32 
14 
25 
18 
14 
11 
11 

24 

> :5 Yr. 
Visitor 

:51 
23 
21 
20 
30 
1:5 
31 
13 

8 
9 
9 
:5 

20 



Table 141. Number of bald eagles seen by recreationists 
while visiting the river (percent agreeing with statement). 

Fewer About More 
than as than 

Type of Activity expected expected expected 

Viewing from shore (n .. 149> 52 22 26 
Viewing from boat (n = 106) 42 40 19 
Fishing from shore <n = 27> 37 52 11 
Fishing from boat (n = 103> 15 56 29 

Viewing subtotal <n • 2:55) 48 29 23 
Fishing subtotal <n .. 130) 19 5:5 25 

Grand total (n • 393) 37 38 24 

Table 142. Number of eagles seen by recreationists during 
their visit to the river. 

Eagles Eagles 
in on 

Perches Ground 

User Group n Mean SD n Mean SD 

Viewing from shore 153 12.0 10.7 140 2. :5 3.8 
Viewing from boat 110 28.3 17.7 105 1.8 2.6 
Fishing from shore 28 7, 5 11. 2 30 1.4 1. 8 
Fishing from boat 105 17.8 19.2 100 6.6 11. 7 

Viewing subtotal 263 18.8 16.2 245 2.2 3.3 
Fishing subtotal 133 15. 6 18,3 130 5. 4 10.5 

On shore subtotal 181 11. 3 10.9 170 2.3 3. :5 
In boat subtotal 215 23. 1 19.2 205 4.1 8.7 

Grand total 396 17;7 17.0 375 3.3 6.9 
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Table 143, Extent to which recreationists beliavad their 
own presence caused eagles to fly away. 

Eagles Flew Away 

Type of Activity None Sometimes Often Always 

Viewing from shore <n = 144) 72 27 1 0 
Viewing from boat <n = 109) 48 44 9 0 
Fishing from shore <n = 24) 54 38 4 4 
Fishing from boat Cn = 104) 58 40 2 1 

Viewing subtotal Cn = 253) 61 34 4 0 
Fishing subtotal <n = 128) 56 40 2 2 

Grand total (n '" 381) 6,0 36 4 1 
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Table 144. Percent of eagles seen by recreationists·that 
flew away at their approach (flushing response). 

Eagles Eagles 
in on 

Perches Ground 

User Group n Percent SD n Percent SD 

Viewing from shore 150 J.7 9.J 133 7.0 22.0 
Viewing from boat 110 10.9 19.8 97 24.9 39.9 
Fishing from shore 28 5.1 11. 7 25 17.6 47.0 
Fishing from boat 105 7.J 16.1 97 13.8 23.9 

Viewing subtotal 260 6.7 15. 1 230 14.6 31.9 
Fishing subtotal 133 6.8 15.3 122 14.6 29.9 

On shore subtotal 178 3.9 9.7 158 8,8 27.3 
In boat subtotal 215 9.1 18. 1 194 19.4 33.3 

Grand total 393 6.8 15. 1 352 14,6 31. 1 
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PUBLIC OPINION 
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D Fishing f"r-om shore 
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1111 Fishing from boat 

Figur-e 88. Comparison oi the ilushing responses (percent 
that flushed) oi eagles perched in trees (upper) and 
feeding/standing on the ground (lower) between what the 
public perceived and what the research data indicated. 
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Table 145, Distances (meters) that recreationists perceived 
they were from eagles when flight occurred because of their 
approach <flight distance). 

User Group 

Viewing from shore 
Viewing from boat 
Fishing from shore 
Fishing from boat 

Viewing subtotal 
Fishing subtotal 

On shore subtotal 
In boat subtotal 

6rand total 

Eagles Eagles 
in on 

Perches Ground 

n Mean 

31 137.3 
24 53.0 

4 133. 4 
23 45.7 

SD 

140.5 
55.4 

175.7 
30,8 

55 100.5 118.5 
27 58.7 73.3 

35 136,9 141.9 
47 49,4 44,8 

82 86.7 107.2 

350 

n Mean 

21 96. 7 
20 42.3 

5 143.3 
32 44.4 

41 70,1 
37 57.8 

26 105.6 
52 43.6 

78 64,3 

SD 

87.7 
61.4 

124,6 
37.6 

79.9 
64.2 

94.8 
47.6 

72,7 
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Figure 89. Comparison of the flight distance (distance at 
flushing in meters) of eagles perched in trees (upper) and 
feeding/standing on the ground (lower) between what the 
public perceived and what the research data indicated. 
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Table 146, Distances <meters) that recreationists perceived 
eagles flew after flushed by their approach (avoidance 
distance). 

Eagles Eagles 
in on 

Perches Ground 

User Group n Mean SD n Mean SD 

Viewing from shore 15 80.7 117.3 8 30.5 65,2 
Viewing from boat 24 79.3 129.9 13 47.1 48.6 
Fishing from shore 6 87.4 110.5 5 68.3 64.6 
Fishing from boat 20 72.0 91.4 17 34.3 43.5 

Viewing subtotal 39 79.8 123,6 21 40,8 54.5 
Fishing subtotal 26 75.6 94.0 22 42.0 49.5 

On shore subtotal 21 82.6 112.6 13 45.0 65. 1 
In boat subtotal 44 76.0 112.8 30 39.9 45.4 

Grand total 65 78. 1 111. 9 43 41. 4 51.4 
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Figure 90. Comparison of the avoidance distance (distance of 
flight after flushing in meters) of eagles perched in trees 
(upper) and feeding/standing on the ground (lower) between 
what the public perceived and what the research data 
indicated. 
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Table 147. Ranking cf the degree to which recreational 
activity is perceived to cause eagles to fly away and/er to 
step feeding by beth eagle viewers and steelhead fishermen, 
in order cf degree cf disturbance. 

Eagle Steel head 
Viewer Fishermen 

<n = 228) (n = 129) 

Type cf Activity Shcr-e Boat Shor-e Boat 

Helicopter flights 2 2 1 1 
Motorboating 1 1 2 2 
Eagle viewing from boats 3 5 4 4 
Hiking along river 6 4 8 3 
Rafting 7 6 3 6 
Angling from boats 4 7 5 8 
Drift boating 5 3 7 9 
Canoeing or kayaking 8 8 4 10 
Angling from shore 9 9 11 5 
Eagle viewing from shore 1 () 1 () 12 7 
Driving along r-iver 11 11 9 11 
Eagle viewing fr-om road 12 12 1 () 12 
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Table 148. Extent to which eagle viewers believed specific 
recreational activities caused eagles to fly away and/or to 
stop feeding, ranked according to degree of disturbance 
(n = 228). 

Eagles Fly Away/Stop Feeding 

Human Activity None Sometimes Often Always 

Helicopter flights 28 11 21 40 
Motorboating 20 25 32 23 
Drift boating 40 36 21 2 
Eagle-viewing from boats 41 32 25 2 
Angling from boats 42 34 21 3 
Hiking along river 42 37 19 2 
Rafting 44 32 22 2 
Canoeing or kayaking 46 36 17 1 
Angling from shore 48 37 12 3 
Eagle-viewing from shore 50 40 9 0 
Driving along river 57 30 1 1 3 
Eagle-viewing from road 63 32 5 0 

Mean 43 32 18 7 
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Table 149, Extent to which steelhead fishermen believed 
specific recreational activities caused eagles to fly away 
and/or to stop feeding, ranked according to degree of 
disturbance (n = 129), 

Eagles Fly Away/Stop Feeding 

Human Activity None Sometimes Often Always 

Helicopter flights 37 24 25 14 
.Motorboati ng 38 43 13 6 
Hiking along river 50 35 13 2 
Eagle-viewing from boats 51 36 10 2 
Rafting 52 34 12 2 
Angling from boats 54 36 9 1 
Angling from shore 55 38 6 1 
Eagle-viewing from shore 57 36 6 2 
Drift boating 57 36 6 1 
Canoeing or kayaking 58 31 10 2 
Driving along river 64 28 7 1 
Eagle-viewing from road 66 30 2 1 

Mean 53 34 10 3 
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Table 150. Opinions of visitors viewing eagles concerning 
possible management actions to reduce conflicts between 
eagles and recreationists, ranked according to the most 
support. 

Management Action 

Develop eagle interpretive displays 
Limit boating to certain hours 
Post more regulation signs 
Limit boats to certain river stretches 
Use river-rangers to enforce rules 
Reduce or restrict boat fishing 
Reduce or restrict rafting 
Prohibit camping 
Provide more parking facilities 
Develop hiking trails along river 
Reduce or restrict shore fishing 
Reduce or restrict canoeing/kayaking 
Reduce boat launch facilities 
Reduce or restrict shore eagle viewing 
Enlarge boat launch facilities 
Increase camping facilities 

Mean 

357 

Percent <n = 247) 

Oppose Neutral Support 

11 10 80 
14 22 64 
20 23 58 
17 25 58 
18 25 57 
23 24 53 
36 18 46 
35 21 44 
34 25 41 
51 10 38 
36 26 38 
40 23 36 
35 40 26 
59 16 25 
54 33 13 
61 26 13 

34 23 43 



Table 151. Opinions of visitors steelhead fishing concerning 
possible management actions to reduce conflicts between 
eagles and recreationists, ranked according to the most 
support. 

Management Action 

Develop eagle interpretive displays 
Enlarge boat launch facilities 
Provide more parking facilities 
Increase camping facilities 
Post more regulation signs 
Limit boats to certain river stretches 
Use river rangers to enforce rules 
Develop hiking trails along river 
Reduce or restrict rafting 
Reduce or restrict shore eagle-viewing 
Limit boating to certain hours 
Reduce or restrict canoeing/kayaking 
Reduce or restrict boat fishing 
Prohibit camping 
Reduce boat launch facilities 
Reduce or restrict shore fishing 

Mean 

358 

Percent (n 

Oppose Neutral 

22 37 
39 26 
32 39 
37 35 
55 23 
69 10 
56 23 
48 31 
52 30 
65 21 
80 10 
60 30 
84 7 
75 19 
84 13 
91 8 

59 23 

= 135) 

Support 

42 
35 
29 
28 
22 
21 
21 
21 
18 
13 
10 
10 

9 
6 
3 
2 

18 



Specific Opinions 2!l Potential Problems.-- Interview 

participants were asked to write specific comments in regards 

to three questions concerning possible conflicts and problems 

on the river, on their suggestions for protective management 

of eagles, and any comments in the general context of the 

questionnaire. Opinions are subdivided by each year and the 

four main groups of river users; numbers preceding each 

comment is the reference number of the questionnaire. 
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COMMENTS - CONFLICTS BETWEEN USER GROUPS 

If interviewees stated that thay thought conflicts were 

occurring between different groups of river recreationists, 

they were askad "what conflicts existed batwean which 

groups?'' <Note: Comments not edited) 

Comments of. Eagle Viewers 9D. Shore1 

1985-86 

10 Motors boats and eagle watchers; motors scare birds 

45 Boat anglers and eagle-watchers. Saw or heard two 
occasions of guns being fired from boats which scared eagles 
away. Don't know what they ware shooting at. Also boats 
with motors ware very noisy. 

69 Motorboats too loud 

72 Eagle watchers--motorboats; loud motorboats scaring off 
eagles 

77 motor boats and eagle watchers and eagles; noise 
frightens eagles away 

79 shore eagle watchers and boaters; it is distracting to 
both watchers and eagles to have a power boat moving on the 
river at this time of year 

107 Eagle watchers -- motorboats; noise disturbance of power 
boat motors 

134 the noise of boats disturbed me I think the eagles 

265 Shore Eagle-Watchers and Boaters in general; too much 
water activity! It just has to disturb the eagles. 

279 Eagle watchers and motorboats; We were advised not to 
walk even out on the river bars for fear of disturbing the 
eagles but I feel that motorboats zooming up and down river 
were more likely to disturb the eagles than people quietly 
sneaking up just to get a view. Eagle watchers and 
fisherman. I feel that fishing should be prohibited at least 
during the morning and evening hours when the eagles feed, 
Any people on the shore or in the water will disturb the 
birds wanting to land and feed. 

1986-87 
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25 motorboats and eagle watchers scare the eagles away 

27 shore eagle watcher & boat anglers; boats travel very 
fast upstream--very high noise factors--they also generate a 
considerable wake (some, not all) 

117 boaters and eagles; the boaters disturbed the feeding 
eagles by cruising by when feeding (before the 10am time 
limit) 

158 shore eagle watchers and power boaters; power boaters 
scared away eagles eating on shore. 

187 shore eaglewatchers and boaters; the boat people scare 
away the eagles 

210 people with loud motor boats vs. everybody else; the 
motors are loud and obnoxious tc everyone: the other fisher 
people, the eagles, the eagle watchers, the rafters on shore 
or on water 

232 motorboats/boaters and shore eaglewatchers; noise 
pollution of motor boats and congestion of boaters on river 
overall inhibit quiet viewing 

250 Noise from river boats (meter powered) seemed disturbing 
tc bird watchers 

257 Some fishermen scared away an eagle en a sand bar that 
we (women) and another group were viewing 

258 motorboats & eagle watchers; meter noise scaring eagles 
away 

284 shore watchers & beaters; boaters would get out of boats 
near eagles, possibly interfering 

299 Shore eagle watchers and boaters; BOATS MADE EAGLES 
LEAVE 

316 shore eagle watchers and boaters; boaters frighten 
eagles on or near river banks, bars, 

318 didn't see any today; boaters tend to be boisterous, 
scream a lot, may bother shore people or birds 

320 shore eage watchers and boaters; boaters scare eagles 
off, making viewing difficult. Ruining photography, 

343 · motorboats conflict with nature watchers 

344 <No) Because I/we didn't see any fisherman in boats or 
on shore 
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3b5 road •agl• watchers vs. locals thugs 

381 eagle watchers & kayakers; kayakers in refuge. Kayakers 
had beached their craft in refuge 

399 No one was on river 

4b1 boat anglers and eagle watchers; motor fishing boats, I 
believe, disturb the serenity eagle watchers prefer and also 
disturb the eagles. 

489 shore anglers and eagle watchers 

Comments Ill. Epgl• Viewers in Boats: 

1985-Sb 

56 Motor Boaters and all other groups; Motor Boaters, scared 
Eagles away Detracted significantly from peace and quite 

73 Eagle watchers and Motor Boats; Motor Boats flushing 
eagles 

74 eagle watchers and motorboat-fisherman; motorboat noise 

85 motorized and non-motorized boats; noise, waves 

112 Motor and Paddle boats; Motors are inappropriate and 
dangerous in the eagle stretch of the river 

114 Canoeists and powerboats; Powerboat offends canoeists. 
We wonder about disturbing eagles. 

115 Motorized boats and non-motorized; Motorized boats are 
very noisy and detract from scenery 

133 Motorboats and canoes; canoist were quiet watching 
eagles; and loud motorboats disrupted that 

174 Motorboats and everyone else; noise; conflict betwn, 
fishers w/motor/jet boats and those using drift/paddle boats. 

251 Canoe vs motors vs rafters; Canoe and rafts wish to 
experience a quiet river - drifting and viewing - motorboats 
too noisy, smelly 

293 River rafters/fisher people; Put-in and parking space 

294 boat anglers and boat eagle watchers; shore eagle 
watcher's boaters; Anglers and rafters get into each others 
way on the river; shore watchers and boaters watchers seem to 
walk in and try to get b~tter view 



1986-87 

90 Every one was very Nice. 

99 Power Boats/non power boats; The jet boats are .loud• 
seem to disturb those in rafts, kayaks, canoes• the 
eagles. These boats also are not always driven safely 

166 There is some resentment of motor boats by Rafters 
because they are noise and smelly 

470 none apparent from our river journey. It appeared the 
different groups represented coexisted peacefully. 

493 Fishermen with motor boats. 
not be allowed. 

Comments of Fishermen QI!. Shore: 

1985-86 

I wish that motors would 

219 Shore Anglers and Motorboats; to noisey 

241 shore anglers, boat Eagle watchers; share of the fishing 
holes and respect of the angler fishing 

274 Jet power boats and bank fisherman; jet power boats 
crowding bank fishermen 

1986-87 

81 (No) There are always a few jerks who don't act 
responsibly in any group regardless of the posted 
regulations. 

167 Power Boats floaters, power boats blast up river noise• 
sudden movement scare eagles 

173 motor boaters• eagle watchers; there was loud boats 
racing up• down the river -- dirt bike racing on the 
shore -- was disruptive to natural setting• I believe to the 
eagles 

201 motorboats extremely noisy, although motorboats slowed 
when going through groups of rafters ••. could hear motors a 
long time coming and a long time going' 

204 motorboats and floating boats (Both anglers and 
eaglewatchers> Noise of jet boats is extremely irritating 
Some had come up river almost to Marblemount. 

207 motorboats and most others -- aesthetic considerations 
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326 Group on island gravel bar (boaters) had fire going and 
a dog loose -- no eagles in vicinity <naturally), I feel this 
activity should be limited to the lunch stop area. 

330 Between motorboats and all others; Motorboats scare 
eagles, created unsafe wakes, and created noise. 

349 Boat anglers & shore anglers; motor boats & everyone. 
Shore anglers have limited access; boat anglers should 
respect the water, the shore anglers, fish & vice versa; 
motorboats disturb the natural setting 

354 Motor Boats and Shore Fisherman; The noise caused by 
both the car's and boats 

363 (No) Legitimate User conflicts are not between groups. 
They exist, rather, between individuals, at least one of 
which must be ignorant or disrespectful of the other's needs. 
Primary offenders: Power-boaters, novices,+ summertime 
drunks. Commercial trips are also suspect, due to 
preponderance of novices. 

423 Boat Floaters & Anglers; Noise from Boat Anglers' Motors 

498 Motor boats should not be allowed in prime eagle viewing 
sanctuary areas. 

500 powerboats are a little obnoxious 

Comments of Fishermen in Boats: 

1985-86 

66 Fly Fisherman and Boon doggers; Fly Fishing on wrong 
sections of river 

186 Between boat anglers and boat eagle watchers; crowding 
at boat launches, both for parking of vehicles and launching 
boats. Fishermen do not like to see boats full of 
eagle-watchers go through the fishing holes ahead of them and 
spook the fish. 

286 Eagle watchers in rafts float over fishing water 
instead of easily floating around it. 

1986-87 

9 (No) I beleive that if you want to watch the eagles, or 
catch fish, you can do both together. We have been fishing 
long before anyone started watching the eagles 

15 (No) The eagles are Fishing. The Boaters are Fishing. 
Eagle watchers are not and it bothers them. Because of the 
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paople. Sroups from the city don't know the Facts. The ea­
gles ara cur pets like people and there dog and cats at home. 

32 <No) The only conflicts that I saw, are that between the 
dip <expletive delated) handing cut this questicnair and the 
reasoning behind it 

48 The Nature Conservancy & my fishing group; TNC told us we 
were on private property, (theirs) we could not get cut cf 
cur boat to shore fish and they own all the land between 
Marblemcunt and Rockport which is totally untrue, Cie. 
Johnson River Ranch) 

162 <No) no reason to be any 

198 Stationary boat angling/drifting boat angling; Drift 
boat anglars not respecting area being fished by anchored 
boat fishermen. Passing over "hole" and cast lin"ias 

43~ Those floating river vs. jet sleds; those operating jet 
sleds did not appear to yeild to drifters - actad with 
no regard to safaty, i.e. running full throttle to close to 
non mctcrizad smaller craft. 

Commant, Qf. Other River Users: 
198~-86 

8 landcwners--aagle-watchars; shoreline usage 

106 motor boats an bank fishermen 

1986-87 

44 State boat running motor for no reason 

103 Landowners & shcra anglers & eagle watchers - I'm a land 
owner. Litter (both groups); Taaring up Roads (eagle­
watchers>; Preennial Problems cf Shore Fishers & Drift & 
Motorboats in drifting in holes. I think some Eagle watchers 
want to make Boat Fishermen into crgres. Thay don't scare 
Birds any more than Drift Watchers. Lot cf ''Feelings'' Little 
overt ''Conflict.'' 

1~2 Indians and fisharmen; the Indians are depleting the 
Salmon and Stealhaad Runs 

298 (No> Number cf boats & rafts at times designated 
restricted, in eagle wintering areas that stopped to view 
eagles 

? eagle watchers & kayaker; large kayak group had beached 
and built lunch fire against regs. 
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COMMENTS - ENVIRONMENTAL DAMAGE 

If interviewees believed that the river environment was 

being degraded by recreational use, they were asked "what 

kinds of environmental damage ware occurring?" <Note; 

Comments not edited) 

Comments !i!:f.. Eagle Viewers PD. Shere: 

198~-86 

24 litter 

33 dogs doing their bathroom duty along the roadside areas 
and quite soma amount of litter in these areas also 

4~ noise pollution, litter, general degradation of the area 
due to ignorant or uncaring individuals 

78 Noise from fishing boats disturbs eagle watchers 

82 I feel I did not sea enough of the river environment to 
coma to a conclusion-perhaps viewing from a beat would have 
helped conclude. 

97 read ruts and garbage 

134 A gunshot was fired from the location cf a resort 

1~9 litter 

184 If people are scaring the birds, it would be damaging. 

2~6 There are tee many beats en the river and trash along 
it. Meter use should ba prohibited and rafting greatly 
restricted in the eagle area. (visual damage and trash> 

26~ Tee much human activity will eventually destroy this 
area fer the eagles. 

279 Anywhere people go, the environment will be damaged to 
soma extent. We picked up little litter along the 
read. That is always a problem - along the read and shore 
and in the river itself. Also pollution from meter beats -
it may net be a problem new but it will in the future. Also, 
having no toilet facilities in such a high-use area will 
eventually become a problem. 

1986-87 
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23 number of eagle• le•• because salmon population less due 
to fishing 

43 BOATING! 

77 That much boat traffic/people traffic cannot help but 
impact th• river--to what degraa l do not know. 

83 vandalism/noisa of motors 

103 trash & garbaga 

117 only the noise of boat engines before the specified · 
times 

122 <No) not from this site 

140 noise, boats, pollution (air~ litter) 

138 Litter 

161 Trash is being left behind by viewars 

164 Fast more boats frighten eagles & othar wild life~ 
polluta the rivar and air 

183 shorelina littering, roadsida littering 

184 Gatting to be to many paopla; it is going to gat worse 

186 power boats disturbing bird• 

187 Trash from Boatars and they should not be allowad to 
beach to frighten birdlifa and erode shore. 

188 motorboats are disrupting the peaceful environment 

191 <No> not that l noticed 

209 (No) not from what wa saw & hopefully it will never be 
damaged 

232 Noise & traffic pollution. Thinning population• of 
birds & animals. 

250 Probably. Environmantal damage has to become quite 
extensive before it is obvious. The area is getting quite a 
lot of use so soma damage seems inevitable. 

257 but l don't know what it looked liked before it was 
being used for recreation. 

273 ruts in soft ground at picnic areas etc. 
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284 pollution, trampling of v•g•tation 

299 LITTER! 

312 I noticed that boats & rafts disturbed scm• cf the 
eagles. 

318 Didn't se• any today. Fishing lin• tangles & hooks are 
dang•rcus to animals--may entangle or hook m•rgans•rs, 
•agl•s, & fish--I hav• seen bodies in them in other areas; 
boaters should take more care net to scream when near 
eagles 

320 Litter on shore line. 

336 Garbage 

338 CNol Not that was visible at this time. 

343 noise pollution Cfcr wildlife & human life) due to 
motoring fish•rm•n 

344 Anytime motorboats are en river there is environmental 
damag•--i.• •. gas pollution of river, air pollution, noise 
pollution. Although I'm a fish•rman as well as an ardent 
environmentalist it's unfortunate but shore fishermen do 
litter -- so there's also pollution 

373 litter 

381 impact en feeding & n•sting •agles by boaters 

383 Litter along river banks 

390 Jet boats -- Teo much noise & motors are just as geed. 

399 garbage en shore & banks 

445 I would say primarily that cf trash and garbage. 

452 CNc) having only been here once I don't feel qualified 
to determine what effect recreational use has en the eagles. 

461 motor beats scare wild life -- erode shoreline --
pollute river eagle watchers need to be respectful cf the 
environment 

462 CNo) Except litter 

466 Motor beats -- noise & chemical pollution effecting 
eagles & river 

468 garbage en shore. A let cf fishing line en rocks 
<animals could get tangled) 
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Cgmm•nts 2i Eagl• Vi•w•rs in B0ats1 
198:5-86 

17 disturbance to eagl•s 

30 som• •vidence of pollution - saw bottle floating down 
river 

63 the us• of motorboats in the eagle n•sting area 

74 noise pollution 

88 noise pollution by jet/motor craft consequently 
disturbing the wildlife. 

92 Any amount of garbag• in or along th• river disturbs me -
and I always find soma. 

111 Motor boats make too damn much noise which ruins the 
tranquil pleasures of a quiet float along the river. 

112 Neis• pollution from the motor boats 

133 noise damage from boats 

171 Power boats "Noise" 

174 Don't know 

223 We saw a large amount of wast• plastic, "littering" 

249 human activity preventing eagles from feeding 

2:51 Litter, oil and gas leaks 

277 po·llution - wastes, cars 

293 Bald eagle populations on the river have dwindled 
dramatically since I began commercial trips there (1979) 

294 Noise pollution from the outboard motors; impact on land 
from people landing on shore 

1986-87 

46 "Trail Blazing" <No marked foot trails of Do Not Access 
Signs. Need Foot Trails "Marked" 

1:59 Only because of litter left by fishermen (beer cans etc) 
or campers 

166 litter in river 
pollution in river 

noise pollution by motors oil~ gas 
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167 I'm not certain but, power boat disturbing eagles? I 
don't know how fragile eagles are. 

173 the disruption of the eagles 

201 (both yes and no> No - Float trips are low impact and 
increase river awareness. Yes - Motors on the river are a 
nuisance 

207 All use does some damage but this needs to be kept in 
perspective; it is a dammed river. Water and air pollution, 
noise pollution, and impact of human presence on wildlife. 

218 Eagle disturbance from too many rafters 

241 excessive number of people disturbing the eagles 

254 shoreline damage 

269 only from the hiway being close to river, as for quiet, 
small groups of floaters, there is a positive impact <as in 
taking out extra litter, reporting hazards or other problems) 

325 Maybe but can't say for sure since it's my 1st trip on 
this river 

330 Noise from motorcraft 

331 Need of Toilet Facilities 

356 only out of boat for lunch - some <not extensive) 
evidence of litter on shore. 

429 trash on site road noise pollution 

430 <Nol Note: I saw nothing -- and I am sure there are 
inconsiderate people who don't care. 

463 disturbs eagle habitat & patterns - reduction of fish 
runs 

470 noise pollution, stress upon habitats and wildlife from 
human encroachment and use 

493 People don't care where they walk or if they disturb 
things 

497 garbage left on shore 

498 noise disturbance (motorboats) 

500 everything looked pretty clean 
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Cemments.Qf Fishermen 9!l Shere: 

1985-80 

145 Pepole dumpin brush along shore so when river c:ome's up 
they don't have to look at it 

274 Power boats, noise, bank errossion ever fishing for to 
few fish 

1980-87 

28 people throwing their garbage all over 

41 Litter, bear c:ans etc: 

81 Only somewhat! There is more garbage and debris laying 
around, 

349 littering~ disturbing wild life; poaching of 
wild/native staelhead 

448 Litter and vandalism 

503 If the motorized boats I saw at Steelhead Park continue 
farther up the river, there will be problems w/birdars and 
the eagles will be disturbed 

Cemments 2i Fishermen i.!l Beats: 

1985-80 

29 only environmental damage is c:aused by indians commerc:ial 
fishing river 

o2 litter, some pollution, modific:ations cf the land fer 
human ac:c:ess and recreation, noise, human intrusion 

132 Too muc:h human presence for birds and mammals, 

180 Pollution of the water by garbage and by boat motor cil 
and tens of litter along the banks of the river and along 
the highway. 

247 Garbage - Styrofoam Containers 

272 Generally not - but there should be some limits en #'s -
especially the upper river. 

280 Too many people eagle watching from shore/raft 

297 Garbage being dumped er thrown into the river - sewage 
waste in river, mainly below Nookac:hamps near Burlington 
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300 Ncise pclluticn c+ lcud cutbcard meters 

1986-87 

8 litter is a ccnstant prcblam 

73 Tc much ncisa +rem Jet Beats 

112 6arbage en the parks, ramps & river banks are still a 
prcblam. 

141 Yes - by dcwn stream fish netting 

473 1. Littering 2. Fcund abandcnad drift net used tc peach 
+ish alcng with cance hidden by bank c+ river 

J:cmments g£ Other .Ri var Usars: 

1983-86 

9 mere littering and destructicn 

94 disturbing eagles and Indians taking salmcn, the primary 
eagle +ccd. 

1986-87 

103 What abcut industry & agriculture, read & sher• use. 
Litter is big cne. Pecple get en Back Trails and Tear 
<Expletive Deleted) cut c+ em. But all-in-all the •++act is 
little - Mcst Pecple are pretty geed. E++ects c+ Industry 
and Agriculture are much mere impacting. Why net ask abcut 
that'? 

152 Litter 

299 Pcssible harassment c+ eagles by rafters -- net beaters 
-- which seam tc disturb birds mere than boats. 

474 There.seams to be many camper trailers & campers along 
the south side o+ the river between Rcckport & Concrete & I 
wcnder what they are dcing with thier refuse, as some o+ them 
appear to be almost permanent residences 
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COMMENTS - EFFECTS TO EAGLES 

If interviewees believed that recreational use was 

adversely affecting bald eagles on the river, they were asked 

"what spaci f i c problems ware happening'?" (Nots1 Comments not 

edited> 

Comments of Eagle Viewers 9!l Shore: 

1985-86 

23 Motor boats disturbing eaglss 

44 Noise is disturbing 

45 Boat anglers and Eagle watchers, Saw or heard two 
occasions of guns being fired from boats which scared eagles 
away. 

68 Time limit for boating; no boating between 8:30-11:30 am 
fesding time for eagles 

75 Heavy boat fishing 

79 It would appear that the eagles are upset by the power 
boaters, but not to much 

97 no eagles on Mondays after excessive flushing from boats 
and shore on weekends 

134 the shooting caused the eagles to leave ths area 

159 Nothing specific. Mankind generally has an adverse 
affect wherever we go 

161 some people don't know that their noise and by going out 
into the gravel bars for a closer look disturbed the eagles 

183 very slight though 

184 no, but I could sea how it could happen w/noise and 
garbage, etc ••• 

256 No, but the boats do go very close to the eaglss and if 
one boat stops so do several others. This seems to make the 
eagles nervous. 

265 Too many humans! Develop specific on shore view points 
for eagls-watching and leave the balance of all land and all 
the river for the sagles 
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268 seems ta scarring them 

279 I dcn't knew any specific facts en the problems but I'm 
sure they e><ist, 

1986-87 

45 The recreational beating is a hazard ta the bald eagle, 

120 dcn't knew cf specifics ether than the presence cf 
pecpl• cannct have a positive effect 

127 (Ne) . net frcm what we saw 

136 I think it is well ccntrclled 

140 pecple frightening birds 

158 Pcwer beats disturbing feeding 

184 Th• public cculd be a bit mere concerned with the wild 
life 

187 Just that if eagles k••P being frightened they wcn't 
came back 

188 th• mctcrbcats we heard scared th• eagles that we were 
watching away. 

209 I wculd think that the number cf rafts in the river 
wculd affect the eagles if it is like that ccntinucusly 
during th• day. we saw 10+ rafts in roughly 2 hcurs. 

232 Its cbvicus the birds aren.'t gcing ta hang arcund the 
ncise & traffic areas. 

250 It is my understanding that their feeding is being 
disrupted. 

271 I'm sure they were happier befcr• twc leggeds came. 

284 Dcn't have any idea, but I wculd imagine they'd prefer 
ta be left alcne, 

299 Birds are disturbed by Beat meters as well as small 
children and/er dcgs being "exercised" 

316 floaters i.e. beat fishermen & rafters & cancers 
interfere with bald eagles' use cf river banks & gravel & 
sand bars 

318 (Ne) didn't see any 

320 Birds are specked easily, 
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336 -N•ed for pati•nce and being quiet. Driving slow•r. 

338 Too much advertising & too many raft trips. 

342 <No) But I am not knowledgable anuf to baa good judge 

343 Boats (motorized & otherwis•> should be restricted 
during eagl• feeding tim• -- also limited <and possible 
fine) distanc•. 

344 Probably. I know of no specific problems only that the 
eagles and their environment are vary fragile and a surplus 
of humans can impact not only physically but psychologically 
as wall, 

364 Too frequent passage of float boats flushing eagles; 
kayakers landing on feeding shores within the Preserve -- all 
observed .. today 

365 rafts & fish boats scare the eagles 

372 It seams that boats with motors would frighten the 
eagles 

373 an increase would be a problem 

374 I don't know 

381 Human pressure disrupting normal habits. 

383 Rafting and Boating scares the Birds 

390 J•t boats 

399 boats should be banned from shore depending on no, of 
visitors, blinds & fences might be advisable 

445 It would seam to me that the large amount of people 
floating the river would be causing the eagles to go some 
place else to do their fishing 

446 The people seemed to respect the eagles. 

449 Nothing to base an opinion on 

461 Not sure about this, but I imagine too many people out 
on river eagle watching - being noisy, ate, could effect the 
population of eagles on river 

468 motor boats during feeding time, observation boats 
close to opposite shore during feeding time. 

Comments of Eagle Viewers in Boats: 
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? They move off the rivers edge - tee many beats try tc get 
close tc them 

2 Eagles are being distrubed by tc much river activity 

17 tee much activity thus birds normal activities are 
interupted 

56 Meter beats scared eagles away 

63 The increasing traffic en the river must be making the 
eagles nervous 

73 Eagles feeding is disturbed by beats 

74 disturbance: feeding displacement, greater movements 

88 Noise pollution inevitably disturbs the eagles. Neta: I 
feel little disturbance is caused by drift/paddle craft. 

114 Perhaps en weekends when human traffic may be high 

135 Don't knew if anything specific; however the numbers cf 
eagl•s we've seen have dropped in the past several years 

137 possibly tee many meter beats - however I was en the 
river when the activity level was elevated 

174 Tee many float trips and motorboats and fishing in area 
that is restricted 

190 dogs 

248 meter noise 

249 human activity preventing eagles from feeding. 

251 Noise - scaring cff feeding eagles 

277 Hew could it net? Though I don't knew enough yet tc be 
specific 

293 Bald eagle population en the river have dwindled 
dramatically since I began commercial trips there (1979) 

294 Disturbing the Eagles with their presence; tee many 
people. 

1986-87 

46 Beat traffic seems to speck them. 
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99 Only th• noisa of the pow•r•d boats 

15::3 Hepa not 

166 Som• Eagla watch•rs are noisy and scare birds, Motor 
Boats also scare Eagles 

169 Only from axt•ndad use by larga groups 

170 W• scar•d eagles sating a salmon on shore 

173 the motorboats w•re disrupting the eagles fesding -- I 
feel motor boating should not be allowed whare eagles are. 

201 I can't baliev• that noisy motors improve the situation. 
Even float trips may baa compromise to habitat. 

218 Eagles flying away from shore because of ths many 
rafters. 

221 Too many boats on riv•r on weekends scaring eagles away 

2::31 We saw so few -- are they gene because cf people being 
en tha river'? 

2::34 It is obvious that the aaglas ara very attentive to 
beaters and easily take to flight whila eating 

2::39 disturbing feeding 

241 saw beats coma naar eagles en shore - feeding. Eagles 
bacame wary cf people & flew away -- left feed en bank 

254 no id•a 

269 Declining Fish Runs, (although issues, such as, 
pollution and ever legging ara probably mere to blame than 
Recreational Fishing) 

292 Maybe 

::322 DON'T KNOW 

325 Maybe - several large groups were seen stepped along the 
shore 

326 <Ne) We always see quite a few eagles 

352 Don't Knew 

::354 Meter Beats and shore fisherman scare the eagles 

356 I don't kncw .•• we saw plenty cf eagles and the area is 
certainly net wilderness nor has it been fer some time (i.e. 
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num•rous farms, ate.). This surprised m• as I expected that 
th•r• would be little habitation Chuman) in an area 
fr•quented by eagles. 

415 If the courtesy of being quiet and not throwing things 
are followed and spraadin; the boats out. 

423 Noise from Both Watchers and Anglers 

429 CNo) did not seem to bother them 

430 I am assuming this response based on some articles I 
read. They did not seam to even notice us -- just watched us 
as if we were nothing important. 

433 Bird watchers in boats sometimes disturb eagles 

463 too many people (fishing & eagle watching), 

470 Increased flushing rates resulting in decreased feeding 
opportunities, unnecessary energy expenditure and stress. 

493 Too much noise 

497 keep them away 

Comments 2:f. Fisherman ga. §hora: 

1995-86 

95 Boats run the eagles from the bars when they are feeding. 
All boats and rafts 

241 Eagles are moving out of main areas of feeding to more 
saculded areas 

274 power boats, noise, bank erosion over fishing for to few 
fish 

1986-87 

41 Uncertain in this regard. 

139 I didnt notice any adverse affects, I estmate 25 to 30 
eagles sitting in one tree close to where we fished - 2 hrs. 
I think they were watching us. 

349 Can if the eagles are not respected & left undisturbed 

437 PERHAPS TO MANY PEOPLE ON THE RIVER, SOMETIMES CAUSING 
EAGLES TO TEMPORARILY FLY ELESWHERE 

503 I didn't see any where I was 
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CQmm•nts gf_ Fisharman li!. B0ats1 

1985-86 

62 Eaglas ara prQbably lass inclined tQ feed in the presenca 
Qf humans and will stay in th• tr••• Qr mQve tQ an area with 
lass paQple. 

72 PrQbably sQme but have nQt Qbserved any specifics. 

1986-87 

9 (NQ) I feel the BQlt DacisiQn is having mere damaging 
effect 

32 (NQ) If nQ why - frQm what Ive seen th• Eagles are net 
affected by any persQn using the river frQm shQre Qr bQat 

73 I Qnly saw five, the trip bafQre I saw 60, there were 
Qnly twQ Jet BQats. 

91 <Ncl seems that there are mere eagles arQund then a few 
years agQ 

135 (NQ) MQre Eagles nQW than 25 years ago 

141 (Nol Unless birds are shot at or unduly harassed. 

Cgmmants 2i. Oth•r River users: 

1985-86 

3 not sure 

8 Shore pecple disturbing nesting 

94 only hearsay but feel that too many people are 
frequenting the Skagit river especially, consequently 
disturbing eagles. Have personally seen many motor and flQat 
boats at one time on Skagit as we drove past 

106 get motors off river abcve Rockport 

206 Motor boat or boat with motors shouldn't be use between 
Marble Mt, and Rockport and I fish the Sauk River mostly the 
lower Sauk River and there deffentely shouldn't be any (motor 
boat> boat with meters between the Gcv. Bridge and the mouth 
cf the Sauk joining the Skagit River, they do disturb the 
eagle, I have fish that river apprcK, 24 to 30 days each year 
fer the past 38 yrs. Bank fishing, 

1986-87 
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48 Motor boats should b• bann•d from th• riv•r b•tw••n 
Marblamount & Rockport or at l•ast a horsepower limit (20 
horse or 33 NPW or lass>. The motor boats disturb the eagles 
more so than the p•opl•, also not to mention damage to the 
<natural> river habitat for different fish species, 

103 (Nol Haven't obs•rvad any specific Problems, 
disturbance, or Hampering. Most p•ople ara pretty protective 
of the Birds. 

298 Possibly clearing of shorelin• of natural roosting, •tc. 
Building of hom•• & cottages in now undeveloped area. Not 
r•ally from present recreation use 
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COMMENTS - MANAGEMENT ACTIONS 

Interview participants were asked to write specific 

comments on "what management actions they believe would be 

most helpful to prevent eagles from being disturbed?" 

(Note1 Comments not edited) 

Comm•nts 9.f. Eagle Viewers co. Shore: 

1985-86 

? Area visited seamed quite adequate for viewing, did not 
encourage any other eagle watching. 

4 Keeping off road vehicles out of the area. No outboards 
or boats in eagle areas. 

10 Ask people to remain at roadside and not go down to river 
edge or in woods. 

11 Keep motor boats and cars at a distance. 

12 No commercial float trips, no power boats, view only from 
roadside. 

15 Limit areas of access to river, limit types of access 
<motor boats, cars). Increase educational displays and 
posting of regulations, develop areas where people can see 
eagles with least disturbance. 

23 Restriction on boats with motors, did not sea float party 
so cannot judge, but imagine noisy group would be Just as 
disturbing as meters, but would net like to see them 
prohibited 

24 Seed pamphlets eKplaining habits of eagles such as: 
feeding time, feeding materials, perching, etc ..• and how 
visitors should conduct themselves. 

25 Move information on eagles and what to do to prevent from 
being disturbed. 

30 I saw no evidence of harassment by viewers. Most of us 
were senior citizens. The young men I saw were interested 
only in photography. I would hope that with education of 
public it will be possible for people to continue to view 
eagles 

31 Not allowing people to approach to close to the eagles. 
We mainly saw them from across the river except one who flew 
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across to the north side by th• road to the top of a big tr•• 
and sat there while many peopla walkad from thair cars to sea 
him and photograph him. 

33 Keep people out of nesting areas and perching areas 
across the river from the highway 20. 

44 No boats on river until eagles have fad in morning. 

45 Reduce motor boat use on river. Restrict guns on river. 

46 We heard shooting in the area which was probably 
disruptive to the eagles. 

68 Mora education to the public, how to view them, what is 
best time to sea them without bothering them. 

72 Viewpoints with blinds away from cars and road. Signs 
that give info about eagles and how to not scare them (ax. 
Don't wear red and scream). Limit use of motorboats. 
Habitat preservation, nesting and perching sites. 

75 Control heavy boating on rivers, both fishing and 
recreation. 

77 Restrict noise from boats and limit rafting 

78 1. Eliminate helicopters and small aircraft low altitude 
flights 2. Better signing at viewing areas. 3. Permit 
system for boats and rafts if traffic is heavy 

79 The use of power boats of all typas should be restricted 
upstream from the bridge at Rockport during the winter months 

80 I do not know. 

82 Provide lots of trees along river suitable for bald 
eagles to parch in and to feel protected; provide cover along 
river so eagles are able to feed without being disturbed by 
people in boats getting to close to them; pest signs to 
dasignata areas for viewing, and cf possible hazards to bald 
eagles if people disturb them 

97 Beating cf any kind should be prohibited en weekends 
until after eagles are through feeding in the morning i.e. 
until after 10am 

107 Limit different beats to different river stretches 

134 Noise abatement - meter boats - firearms 

159 restrict activities during times when eagles are present 
in great numbers <Jan-Feb?) eliminate meter boats completely 
increase educational signage 
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162 You tall us! Ara there huge noisey crowds on soma days? 
If so, shoot 'am! 

183 limit river access 

184 stop motor boats and/or rafters (cut down noisa) 

188 control number of rafters and floaters 

195 Mora signs about tha eagle and there habit. 

196 I can't answer this question as this was our first time 
to view tha eagles and only one other couple was there and 
ona on river 

221 Perhaps allow boating and rafting, but motors not to be 
used in certain areas i.e. Rockport to Marblemount. (may not 
be practical however!> 

237 To prevent the eagles form being disturbed you should 
restrict any motor craft from the river i.e. motor boats, 
helicopters, in order to allow people to still see the eagles 
I would like to see a trail system establish with an 
interpretive center at the trail head, with information on 
how not to disturb the eagles and why 

256 close the river to boating or greatly restrict boating 
from Rockport to Marblemount 

265 reduce human infrigement into this unique eagle 
wintering area. keep the area for the eagles 

279 no boats during eagle season prohibit fishing/ 
boating/floating of all kinds during the feeding hours 
provide more parking prohibit people walking out to the 
shore or bars at least during the feeding hours if not always 
post the rules and regulations inform the public and enforce 
these rules 

1986-87 

77 Develop eagle interpretive displays at ranger station. 
Develop hiking trails along river. Trails along the river 
would be difficult to build, maintain and protect from high 
water. Several access points to sand and gravel bars permit 
reasonable access. 

105 Restrict netting 

142 From this visit I am ignorant of soma of the current 
regulations. I've canoed and camped in this area several 
years ago. At this time I don't know what the restrictions 
are so I can't say increase or decrease. 
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164 Keep motor boats off river particularly at high speed, 
Kayaks and rafts OK if occupants keep still, I watched 
eagles through binoculars. They observe every movement of 
people, boats or cars on road -- but flew only from motor 
boats. 

187 There are better things you can do with your money 
(other than use river rangers to enforce rules). 

191 Limit boating to certain hours or not allow at all, 
Limit boats to different river stretches or discontinue boat 
usage in eagle areas. 

271 Provide mora parking facilities only if situated· a walk 
away from view areas. Car doors slamming startle then -- I 
think they come first. 

272 Develop hiking trails along the roadside 

318 Prohibit camping close to river; Increase camping 
facilities away from river 

336 Off River Facilities 

338 Educate people <using) Rangers and inter. displays 

344 Reduce/restrict eagle viewing on shore by creating 
hiking trails on certain stretches which could camaflauge 
human presence and use River Rangers! 

374 Anything that would protect the eagles 

390 No jet boats 

399 People should stay on road and parking area. Increase 
camping facilities if put in right place so that eagles are 
not disturbed. 

466 Bar any development along river such as campsites for 
R.V.s, buildings, grills, ect, Access only on hikeing trails 
and strict off trail restrictions, The Eagles have few 
areas, the boaters, campers, fishermen have many. What 
ever is done should be decided in faver of the wildlife. 

468 permanent photo/observation blind, requiring permit for 
use. 

482 Eagles should come first! 

Comments g£ Eagle Viewers in Boats: 

1985-86 
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? Reduce number of boaters. Mandatory 10-3 1 post Illabot 
slough to no boating. 

17 Limit number of raft trips, restrict motors boats, 
educating as to danger to eagles, restriction en planed, 
studying and possibly limiting fishing-study. 

50 don't knew. 

56 Limit number cf people, limit number partys per day, 
limit boating or exclude. Make signs to ask people to be 
quite er stay at a distance from eagles. 

61 none 

63 Limit party size drifting down river, limit power boats 
in prime nesting areas, more info en eagles - what not to de 
around them. 

73 Limit time cf boat trips restrict motorized boats to 
certain portions cf the river 

74 minimize nest location awareness 
floating activities 

minimize morning 

83 restrict launch times to limit impact as I understand is 
currently being done - education of visitors 

88 Eliminate the use cf Jet/motor boats along feeding area 
cf river. 

92 enforce rules prohibiting boating during feeding times. 
No shore traffic in areas preferred by eagles - i.e. in 
sanctuary area. 

105 Suggest to boaters to avoid coming too close to eagles -
eliminate power boats. I would support restricted fishing if 
it could be done democratically. I think Jet boats are the 
single biggest hazard and would restrict there to below 
Rockport or even farther; all users should be encouraged to 
stay away from eagles 

111 Outlaw noisey motorboats; prohibit hiking along shores 

112 I don't know enough about what disturbs them to offer an 
intelligent opinion. I doubt if other occasional users of the 
eagle stretch can offer any opinions that are worth anything. 
Money needs to be spent on a naturalist study - not on a 
public opinion survey. 

114 No human activity on the south bank of the river. 

115 Need to enforce rule that people stay in boats and do 
not land on shore, 
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133 no power boats 

137 1, regulating number of vehicles on river/shore 2, 
regulating areas where motorized vehicles are allowed 

156 Present educational actions leading to public 
cooperation are helpful 

163 Forbid motorized transport on river 

171 No motor boats, education on eagles at put in, A large 
sign aKplaining some of the problems 

174 Rastrict commercial activity during peak months when 
eagles are there; prohibit or reduce motorized activity on 
the river 

190 Inform the public more about how nice the area is and 
what they really have 

222 No motors - ground viewing in designated areas only - no 
stopping rafts or boats in sanctuary - have toilet facility 
on river at entrance to sanctuary - pass an ordinance to 
enforce rules 

223 7 

225 Get rid of motorboats 

248 no motors 

249 shoreline activity restriction zones - not allowing any 
boats on river or people near river until after eagles feed 
in morning - position food in area where eagles cannot be 
disturbed. Insure adequate food for eagles, 

251 restricting motorboats upriver of Rockport 

268 limit time boats can get on river. morning hours 
left for eagles to feed, regulate number of boats bye 
permits, more signs, 

277 the noise from the road especially trucks was very 
noticeable 

294 (user) boating permits for commercial boats; restriction 
of hikers alongside the river bad; restriction of motor boats 
along a designated area, able to use bars, but no motor 

1986-87 

159 Provide more parking at a good launch above Marblemount 
(canoe> Limit motorboats to certain stretches 

386 



201 Enlarge boat launch.Tacilitias at top OT river 

204 perhaps only certain t OT boat/people par hour down 
river - with permits nacassary TOr large commarcial groups 

218 Develop hiking trails along river iT this will not 
disturb aaglas. Radue• boat launch Tacilities iT you reduce 
raTting too. This quastion naeds to be rewritten it is 
ambigous. For aKample, iT there is least impact on eagles by 
roadside watchars than make more parking Tacilities. IT 
roadside watching aTTects eagles than don't davelop them. 
Just to have us answer these questions, without giving us 
data gives answars to the survey question little merit, 

241 Prohibit Camping During Eagle Seasons 

283 restrict commercial raTt use 

326 Add toilet Tacilities ~ launch site and lunch site (to 
reduce bank stops along th• way) 

330 shouldn't allow commarcial raTting prohibit motorboats 

352 boats w/motors, restrict 

355 increasa parking and add toilet at put in, 

363 What kind CT regulations? I distrust any U.S. Park 
Service "Police" mentality. 

413 No conTlict 

419 Who will make datermination OT conTlict? lT it is 
determinad a valid conTlict eKists we support regulations to 
minimize the conTlict. 

428 ban large engine powar boats 

429 save the eagles 

430 no ideas 

433 Reduce river traTTic 

440 Since 1 saw no problems, 1 don't Teel a need Tor any OT 
below changes 

470 need Tor interpretation 

498 Reduce er restrict commercial raTting 

500 Use river-rangers to enTorce rules occasionally 

Comments OT Fishermen Q!l Shore: 
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198:S-86 

20 Nene. If the Skagit were a nesting area seme rastrictien• 
weuld ba apprepiata, in a feeding area it weuld take a majer 
change such as legging er a hetel eperatien te cause a 
preblam. If are eagle leaves a feed seurca due tea 
disturbance anether will find it as seen as the disturbance 
remeves itself, 

21 nene 

37 I can't see where all the cencern is. I've lived and 
fished en the river all my life and I can't see where peepla 
bether the eagles. I have ceme under the trees and the 
eagles are in with my beat and they sit right where they are, 

42 I think the eagles are net disturbed by fishing er 
beating er drifting, but by gun shets er low flying planes er 
helicopters. 

9:S step all beats with meter• from the Reckpert Bridge up 
river 

122 Meter beats mainly - they fly ever and perch near the 
camp greund - cars here de net seam to bother them 

219 Restrict pewer beating along upper river: Cencrete to 
Marblemcunt, to many (metcrbeats> fer this stretch cf river 

233 Nena. Eagles have flown right ever head while I was 
fishing; they seem to de their own thing without cur presence 
disturbing them. 

234 Ne preblam 

241 Eagle viewing at 2 to 3 peints en the river that weuld 
be at a distance to protect the birds natural feeding grounds 

274 no power beats en the river 

291 mere fish fer feed 

1986-87 

28 Use river-rangers to enforce rules only if they know the 
rules. Increase camping facilities in areas away from eagle 
nests and to close to their feeding areas, Post more 
regulations and simplify the fishing~ limits so anyone can 
read them and not be confused. 

:53 Leave as is, in other words 

277 Open all areas to shore anglers 
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437 STOP NETTING OF CHUM SALMON & STEELHEAD TO PROVIDE 
ADEQUATE FOOD FOR EAGLES -- ALSO ATTRACTING MORE EAGLES! 

448 Enforce existing regulations 

Comments of. Fishermen i.ll. Boats: 
1985-80 

18 Things are fine the way they are now. Specific 
designated areas for canoe and rafts for launching and 
picking up their equipment - these are hand loaded and in 
conflict with bigger water vehicles which are loaded on tc 
trailers - traffic Jam! 

22 No yelling or screaming river users, most boating 
activity seemed to be regarded as routine river for the 
eagles. 

29 none 

38 It seems to me there doing geed, 

48 Develop unbiased surveys and observers. 

51 No power boats above the Baker river during the months of 
eagle activity. Prohibit all netting of all fish en the 
skagit river - giving the eagles more fish to feed en, a 
hungry eagle is an unhappy eagle. 

o2 Prevent boating on critical stretches of the river, at 
critical times, but I do not advocate this approach. Limit 
the number of commercial eagle watching tours. 

oo Plant more fish 

o7 none 

93 none 

132 establish times and areas when food is available so 
birds can feed unmolested 

130 Power boats running up and down river 

143 Leave then alone they are predators; they will take care 
of themselves. (protect from people shooting them) 

149 I don't believe they are being disturbed 

155 Management action is sufficiant 

1o7 I have visited the river many times and have seen no 
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evidence of a decline in th• eagle population_, In fact in the 
last 10 years I would say the population has increased. The 
people pay to support recraation. I would ask you to have 
people buy a licans• so they could help support the eagles. 
This license f•• would be charged only to eagle viewers. 

176 Stop close up observation, inJoy eagles as you float by 
or pass at a distance don't get as close as you can and stop 
witch makas them uncofertable 

186 I believe the quantity of eagles on the river is more 
closely related to the quantity of available food than 
anything else, If you increase the available food supplies 
the number of eagles will incraase also. I don't believe 
that mans presence or absence has much of an immadiate impact 
on th• eagles. 

186 Establish seasons for eagle watching the same as fishing 
seasons have been regulatad. 

203 Allow salmon to spawn and die without netting of river, 
Eagles will stick around where food is, Logging helicopters 
are a bit much, Close up flash photography isn't comforting 
for baldies i'm sure. 

204 Th• eagles hava got use to the boats on the river, w• 
don't bother them, we like to look at them if there feading 
on gravel bars they might fly away but usually come back and 
continue eating, Peopla walking up on them will scare the 
birds much mer• such as viewers photo sessions. The boat 
traffic Just drifts by or anchors out away from wave been 
living with these birds long before it became popular to look 
at them. 

214 can't think of any 

218 keep hunters out 

227 I believe that the eagles are not bothered any at all by 
the fishermen. They are just like crows and other birds they 
aren't bothered a bit, 

242 none 

254 lass logging around the river 

255 more fish 

257 Interpretive displays that explain the need for people 
to keep their distance from the eagles particularly those 
that are on the ground feeding, People also need to be quiet 
when near the birds, large rafts full of people are not very 
conducive to this. 
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270 the eagles are never disturbed by anyone, or any boats. 
there is no problem with these birds being bothered in any 
way. 

272 some feeding time restrictions en river use-viewing, 
beating etc ••• pcssibly in morning couple days a week er 
whatever is necessary; possibly some patrol work to deter 
people intentionally harassing eagles 

286 tee many regulations en river transportation already 
- please don't add mere - little will help eagles - if they 
survive they will de it en their own like they have fer years 
and years 

289 step commercial fishing in Puget Sound/mere salmon to 
return to spawning beds fer eagle feed/don't put in trails 
that would really be destructive to eagles 

292 I don't believe they are being disturbed 

295 don't think this is a problem - if feed is available and 
the bird is hungry - they'll eat 

300 are they really being disturbed? if they are being 
disturbed, the obvious answer would be to restrict the 
disturbing activities during these times that the eagles are 
using the river. I believe that if the regulating agency 
promotes and develops the river in any way, it will create 
and increase management problems, and where will the money 
come from to pay fer salaries etc? Promotion• regulations= 
park-like atmosphere, 
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8 Seems contrary to enlarge, increase er develop anything 
if "conflict'' is determined 

15 If there is a problem - the beaters have been fishing 
longer than city slickers have been watching eagles. 

30 Make sure they are net disturbed in there way cf life 

35 Fisheries Enhancement (Eagle Feed) plus fishing 

75 Again, I beleive that restrictions against human beings 
will net be useful in maintaining er increasing eagle 
populations, The key element is maintaining er increasing 
the chum salmon population - their primary feed source in the 
winter. 

114 Reduce Rain 

129 Strongly support mere enhancement programs with 
reduction in commercial netting en the river. 
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139 Litter Contrell 

141 Establish eagle shoreline sanctuaries and prohibit entry 
by humans. Boat viewing areas far enough away from perch 
trees or shore line feeding areas to prevent disturbing the 
birds. 

162 viewing should be in small groups only developing 
hiking trails along river would bring in some large groups 
which I believe would be abusive no restrictions or 
reduction on boat fishing, shore fishing, shore eagle­
viewing, rafting, canoes, kayaks; boating is usually during 
daylight only anyway anybody that goes out in dark is crazy 
don't limit boating to certain hours possibly post more 
regulation signs Don't use river-rangers as it would be 
extra cost to tax payers don't limit different boats to 
different river stretches Prohibit camping on bank 
keep camping facilities away from eagle areas 

177 Prohibit the use of any part of the river that the 
Eagles are feading in. They will stay if they get plenty of 
food 

200 There isn't any conflicts between boats & eagles 

299 Reduce or restrict rafting in large groups 

393 Driving motor driven vehical on river bank 

435 Regulate the use of motorized water craft 

459 I can see the eagles anytime I go up the river in my 
Jetboat or drift boat to fish. Thay watch me - I watch them 
- we're doing Just fine. 

467 Let locally elected county officials regulate the 
resource --- not federal beaurocrat that is· tranferred in & 
out of area with no feel or backgrond of the area. 

475 Develop eagle interpretive displays only if not overdone 
I would restrict canoes and kayaks because they are not very 
safe on the river Didn't see very many people watching 
birds on shore (no need for restriction of eagle-watchers> 

Comments sf. Other Rivar Users: 

1995-96 

? Less netting of Chum, Silver, Pink and Steelhead by 
whites and Indian fisherman alike. It is a depletion of 
their food source. More fish, more eagles. 

a Set-up eagle wilderness for distant viewing and no 
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motorized vehicles. 

53 For the biologists and hikers to leave the eagles alone. 

94 restict strongly the number of boats and time in the 
strategic areas 

100 I believe management actions to prevent eagle 
disturbances would be detrimental to peoples enjoyment of the 
river. I don't percieve any detrimental imparts to eagles 
from present uses of the river. 

106 take motor boats off river 

206 Restrict motor boats from Marble Mt. to Rockport leaving 
drift boat only because what 2 did observe was approx. 5 
eagles that we drift right under or almost under the trees 
they were perch and they just look at us and didn't become 
uneasy with the drift boat. 
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44 Leave it alone Keep the biolgist out of it 

54 Reduce or restrict boat fishing from motor boats 
motorboating to certain hours 

Limit 

64 The large numbers of eagle watchers per raft would seem 
more disturbing to eagles than fisherman 2 or 3 to the boat. 
As a fisherman and eagle watcher I've seen many eagles and 
most will just watch us to see what the fisherman is up to. 

103 Add soma boat launch facilities - Don't enlarge -
Education about Impact - and What will Help - Be Quiet -
Don't get Close - Don't Try to waik up to em - Understand 
What they are Doing. 

414 schedule boats 

474 Possibly prohibit camping 

? How can I have opinions on all these from one brief eagle 
trip? My other visits have been in summer. I don't know 
how much fishing - boat launching - camping take place. 
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GENERAL COMMENTS 

Interview participants ware invited to write any 

commants and opinions thay had ragarding their experience 

during thair visit to th• river, (Note1 Comments not edited) 

Commants Qf. Eaala Viawars go Shora1 

198:5-86 

4 we want on a overcast sunday not too many people. Way 
more Eagles than what I axpacted, It was great! My Family 
and I want up to watch the eagles on a Sunday afternoon. I 
had read and clipped out an article in the Skagit Valley 
harald about 3 years ago, I had bean meaning to go up river 
<Concreta-Marblamcuntl since than. But avery yaar I 
ramembarad it to late in the season, The Friday before we 
want to watch th• eagles I had a customar come in and tell me 
they ware going to watch th• aaglas. So 1 thought I'd lock 
for my article and take my wife and kids upriver so we could 
take some picturas with our 3:5mm camara. But I couldnt find 
th• articla. Sowa just drove uprivar looking for them. 
Thar• is a graat naad for signs or maps telling whare to lock 
for tha aagles as wa stumblad on to th• eagle watching area 
by accidant. Wa had a graat time watching and taking 
pictures of th• magastic birds. W• saw probably 2:5 to 30 
Bald eagles at that sight and probably 2:5 othars along the 
way. 

1:5 fewer eagles 

24 Very pleasant viewing Eagles from distance 

30 I was pleased that we saw Eagles both soaring and on the 
sand bar - though we were soma distance. I enjoyad the one 
perched close to where wa were, I really enjoyed the time wa 
spent. I am happy for the opportunity to see wild life in 
natural habitat. I hope it will be possible for viewers and 
viewees to remain in harmony. 

31 A chance to sae these beautiful birds in their natural 
state was an experience we will never forget. 

33 I always enjoy the river and surroundings on any given 
day. 

43 Having the road next to the river makes it easy to get to 
but does reduce the .enjoyment by having the cars so close. 

46 Enjoyable, but we had hoped to see more eagles. 
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47 We were on the river only two hours almost entirely from 
the road. We saw no conflicts betw eagles and recreationists 
but suspect there is particularly if people on foot get too 
close to the birds 

72 Most eagles were on the opposite side of the river 
than the road is. Perhaps they have adapted to its presence. 

75 We have seen more adult Eagles this winter than 
others. Indian net fishing and sports boat fishing appears 
to "overfish" the river. Reduced Salmon runs will endanger 
the Eagle population. The Sauk river from the Skagit to the 
government bridge has a strong Eagle population. A few days 
ago we saw 7 Eagles in one tree. 

80 Had a very enjoyable day. Love eagles. Wish I could 
have seen more. Happy to fill out the questionnaire. 

125 We saw few eagles - they were all a considerable 
distance away 

159 Saw 16 mature eagles, 2 immatures. 
hours or so. Saw 3 at close range along 
Saw a mule deer swiming the river. 

Spent only 2 
in trees in fields. 

162 I commend your efforts to gather opinions. 
Unfortunately, I am not well informed <as I suspect most are 
not) on the possible impact on bald eagles of us human 
visitors. Perhaps a brief paper to accompany this 
questionnaire, giving basic data, fears, eagle stats, ate., 
would help us be more insightful in our answers. Otherwise, 
and as it is now, you'll get a lot of uninformed busy-body 
"strong opinions" that are as useless as they are stupid. 

188 Liked the area. Enjoyed seeing the bald eagles. 

196 These answers are only for today and we weren't good 
judges on river conditions (as to litter etc.) we 
were only on the road for about an hour. 

262 We had expected to see more eagles. Apparently we 
arrived too late in the season. 

279 We expected to see more eagles. We saw no dead fish on 
shores so maybe that's why there were so few eagles at this 
time - no food? I would also like some information on your 
organization. What type of company are you and what other 
types of work do you perform? I'm just interested, that's 
all, Thanks. We had thought there was a trail to go down 
onto the bar (by the billboard sign) but found there wasn't, 
After considering, I think it's best net to go en the shore 
anyway, but I feel that is a poor place to have the sign and 
all the parking because you can't see the eagles because the 
river is so far away. All we could see ware a few specks in 
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the tr••• and fisherman and boats going up and down river. 

1986-87 

117 Plan to come back many times!! 

124 We enjoyed the sighting of eagles and realize we all 
have to share the area -- not exclusive to humans or to 
eagles -- We realize that there have to ba safe areas without 
harassment to the eagles but also feel a limited use to 
people is important. 

· 127 First of all I am vary sorry for the delay in getting 
this in the mail and the condition of this survey. January 
1, 1987 was a very rainy day and most of the questions ware 
answered an route back to Seattle. It was exciting to 
see the eagles! Due to the weather conditions I was quite 
surprised at the number of people driving/looking for eagles. 
The two men drifting in the boat were either crazy or very 
dedicated to eagle watching. So due to what we saw, 
there were no conflicts between recreational groups but I do 
feel there easily could ba. My interest is the eagles. I'm 
sure they have adjusted to man changing their environment so 
for but constant motorboats, increasing mans access to tha 
river (for motor vehicles, boats, ate.) may damage their (tha 
eagles') well being. It mentions rules and regulations in 
question -11. Nona are posted to my knowledge but why 
pollute the beauty of the landscape anymore by doing so? I 
do believe there should be restrictions for motor boating, 
helicopter flights, etc. which would cause excessive noise 
and possibly scare away the eagles or cause them to change 
their normal habits in any way, The fisherman could cause a 
decrease in the food supply for tha eagles but I do not know 
the amount of fish required for tha livelyhood of the eagles 
and the amount of eagles usually present. If there is any 
doubt in there being a decrease in the delicate balance then 
restrict fishing. Please do not develop the area for hiking, 
parking of vehicles, etc. because this means more people, 
more litter, more noise, more hassles for those that 
appreciate the eagles and more problems for the forestry 
service. River rangers should be used to enforce the rules 
and regulations of the area to the fullest. 

140 more information about time to view would be good 

142 Appreciate the "contact" by fish and wildlife agent and 
this survey. It was nice to have the fish and wildlife agent 
in evidence. He was helpful in guiding ma to areas for 
viewing. 

147 One area (going east) we stopped at <an area made for 
that) the river was aways away. Actually we didn't see any 
eagles till we used the binoculars. Then saw a lot in trees. 
A couple.flew down to the river. The next area we stopped 
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<church across st~eet) w• saw 1 eagle •ating at the edge of 
riv•r. He stayed there a long time before flying up to a 
tree so I don't think w• bothered him. Could see him without 
binoculars. The next stop (water close to road with cement 
side) saw lots of salmon in riv•r and. no eagles anywhere. We 
didn't go away from parking areas as we had a brochure that 
stated not to. Of course we would have liked to sea them 
closer but if that is harmful for the eagles we understand. 

148 The Day of my visit was very late in the afternoon of a 
cold rainy fogia Day. Becaus• of this there were no boaters. 
Nor did I s•e a fisherman. I fe•l letting people veiu 
aminials in their natural envirement will help to give them 
more respect for nature which will be cf benafit to 
preserving the wild. But this need tc be done in such a way 
as to disturb• the habit of them as little as posiable. 

161 This year we saw 16 eagles -- some fairly closely. Last 
year only saw 3 at a distance. 

163 We expected to see more eagles! Pleas• send me any 
Information pretaining tc eagle vaiwing. 

164 I think some manned telescopes, near the road, away from 
eagles would provide satisfaction from viewers and still 
protect the eagles. People should keep a good distance from 
the eagles & stay off the river where they fish. 

176 beautiful area 

183 The young man who gave us this questionnaire was 
courteous and well-informed about the area and eagles 

184 It is very relaxing for us elder folks. Beautiful 
country, lets not let people spoil it. 

187 Ranger station vary helpful and nice. I like walking 
along the river to veiw not just from the road -- makes me 
feel more a part of it. Hope I was some help and sorry it 
took m• so long to respond. 

188 The area was undeveloped -- I liked that -- yet I could 
envision how noisy and crowded it could get 

191 I enjoyed it very much ••• Would have liked to have seen 
more eagles but found out I was not there at the best time. 
Nevertheless, it was wonderful seeing the eagles! 

195 Not many were showing but what we saw was very 
satisfying 

206 There were only a few visitors -- 25 on the river and 15 
on the shore and road I think too many visitors at one time 
and motor boats and helicopters are the problem; please - no 
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h•licopt•rs or motor boats, I'm not sur• what exactly do•• 
disturb th• •aglas. I imagin• too many people in the area at 
on• time and particularly on th• riv•r in boat or rafts 
or fishing from shore would disturb them. H•licopters and 
motor boats would spoil the axp•rianc• for me as wall as 
disturb th• eagles. I think camping areas should be far 
enough away that both visitors and aaglas are not disturbed, 

209 If you have any information <or where to get any 
information> on Bald Eagles and their habitat in the 
Northwest availabl• I would appreciat• hearing about it - I 
enjoy learning more about them and from them. 

225 I'm very pleased to sea your use study and hope this 
quastionaire will give the eagles first use for nesting and 
feeding, 

250 Again, wa love the eagles and any restrictions on human 
intrusion into their habitat is acc•ptable tom• if it will 
benefit them. I have seen them disturbed by mare prasanca cf 
humans nearby, This qu•stionnair• is a good start in 
discussing the problem. How•v•r, it seams to m•asur• public 
feelings and is not a sci•ntific instrument to m•asura our 
impact on the eagles in an objective way. Sc lat me stress, 
if restrict.ions are call•d for by the people who know/study 
•aglas, based en avidanc• that we disturb them, I am happy to 
comply. 

257 Tc long a surv•y 

266 It would ba nice to have picnic tablas at soma cf th• 
pull off ar•as. 

271 Wa really ware cautious and respectful cf the eagles -
still they war• disturbed by human presensa. The fish and 
the river belong to the eagles. A video prestantaticn and 
private viewing station would help alct. <Hew about a 
donations box tool Also, I never saw 1 game warden er 
anyone thier to protect the birds -- except the parson who 
gave ma this pamphlet. 

272 I de net have sufficient info to form an opinion. Saw 
nQ beats er fishermen en this visit. 

297 Someone let us leek thru his 40 power telescope~ the 
sight cf the eagle was incredible. I drive along the river 
frequently to get to backpacking places in Pasayten & North 
Cascade Wilderness Areas but do net participate in any river 
activities except this one time eagle watching, 

301 We have a cabin at Cape Hern, just 3 miles west cf 
Concrete and en the South side cf the Skagit. Eagles (3 er 
4) flew regularly en each cf 3 days near cur place at about 
10 A.M. and steed on the gravel bank en the north side cf the 
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River (Just below highway i20l. Occasionally the eagles 
would fly over and perch on trees about 40 feet from our 
cabin. 

302 Our group didn't think the eagles minded people. They 
were in trees one day right by our cabin on the river, 

312 Just watching the eagles from a distance with binoculars 
is a thrill. They are magnificent. 

316 Always a good experience however this time more 
restrictions at west viewing areas did nothing to enhance my 
visit. I didn't think these were necessary. I think the 
Skagit river between Rockport & Marblamount should be limited 
in access only in regards to boat traffic. I think this 
disturbs the eagles much more than shore or road viewing. I 
have had the opportunity to raft the Skagit & have not 
because I felt I would disturb the eagles while they're 
feeding only. I don't think they are disturbed at all when 
they feel safe in trees or in flight. I believe they're only 
vulnerable when they are on the river, I think eliminating 
all boat traffic in early morning Dec 1 - Feb 1, is a good 
solution, The fact that the eagles return year after year 
(with no noticeable decrease in numbers in the years I've 
bean enjoying them) proves that they can co-exist with man 
provided that their feeding times and places are noted and 
they are left alone during that time. I think viewing from a 
distance during these times does not affect their feeding 
habits or threaten them in any way. <Distance being 100 
yards or more from gravel bars) I think motors on the 
river bother them all the time, Usually the tandencys of 
government agencies during and after studies like these is to 
overkill in favor of the wildlife. I have seen this happen 
<Protection Island> and the affect has bean that .no one can 
enjoy the wildlife in its natural setting or be so restricted 
that there i.s little left to enjoy, It should be noted also 
that the eagles· are not nesting during the winter along the 
Skagit; only feeding. I would hate to see so many rules, 
regulations & restrictions as to take away any enjoyment that 
is left either from shore or from the river. I hope 
you can come up with a program that benefits users of the 
river - eagles & men. 

320 This was a very satisfying and enjoyable rendevous w/a 
magnificent animal 

336 Always an exciting experience -- Eagles, scenery, 
nature, Even w/rain + snow. We are appreciative with the 
work being done for this sanctuary, Keep improving, and 
making a comfortable winter area for the wildlife, and still 
keeping area a natural habitat, 

337 We saw about 35 eagles - a few flying, none feeding. It 
was a most rewarding day, 
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338 "Cold!" Thank You for- your- tim•, •ffor-t and c:onc:•r-n, I 
am also a Tr-ump•ter- Swan Fan. 

342 ace••• to r-iver- n•ar- eagles was too r-•str-ic:t•d 

343 Thank you! 

344 I was sur-pr-isad by the amt of inter-est in the Eagles. 
Thay ar-a tr-uly wondr-ous. I faal that any tim• ther-a is a 
Human pr-es•nc:a in an ar-ea that thar-• is always going to be 
soma sor-t of impac:t <be it bad or- good) on that same ar-ea. 
I feel that the eagles, lfke th• salmon, ar-e an integr-al par-t 
of th• ecosystem. That ecosystem must be pr-otected in a way 
so that ever-yone c:an •nJoy and under-stand that ec:osystem to 
its fullest. Public: aduc:ation on the subject and c:ontinuing 
r-esaar-c:h plus r-egulations <i,a, thoughtful planning) all 
sar-va to c:ons•r-va our- diminishing wild beauty. Logging must 
be look•d into ii' th• eagles <and salmon) ar-e to c:ontinue 
r-atur-ning to the Skagit Riv•r- systam, 

36~ hostile locals 

370 This was our- fir-st tim• viewing the eagles and found it 
an outstanding axper-ianca. <We plan to r-atur-n) I have fished 
th• lower- Skagit in th• past, but not r-ac:•ntly, 

374 I was sur-pr-is•d at th• lac:k of public: ini'or-mation about 
eagl• watc:hing. We didn't know ii' our- ac:tions <getting out 
of the c:ar- 1 walking along shor-a or- r-oad) war-a distur-bing the 
eagles, Ii' peopl• hadn't been near-by, would mor-e eagles have 
bean in the ar-aa? 

390 Nic:e day! 

399 Saw eagles eat salmon on bank 

402 It was a Fr-iday, r-aining har-d so bir-ds w•r-•n't moving 
about much - but it was a· nic:a axpar-ienca. Your- staff was 
most helpful in telling us about good viewing ar-eas. Tr-ai'i'ic: 
was minimum but access to r-iver- somewhat limited, Also -
loc:al businesses wer-en't too i'r-iendly about pr-oviding 
dir-ec:tions - in i'ac:t many unini'or-mative! Almost as though 
they r-eally didn't want you ther-e even though you pur-chased 
some items, This sur-pr-ised us - you'd think they would want 
our- business! ! 

403 We always enjoy the Skagit - We think the Fr-ed Mar-tin~ 
Scott Paper- Co. did a gr-eat thing giving land for- an Eagle 
Pr-eser-ve on the River- But we hope it won't be too 
r-estr-ictive - We hope the People c:an enjoy the ar-ea, also. 

411 Ever-yone we encounter-ed was r-eally exc:ited about seeing 
the eagles and wer-e car-ei'ul to not sc:ar-e them, r-emained 
qui et, etc:~ 

400 



436 Wculd like tc sea mere eagles. 

445 The amcunt cf eagles was far belcw what we had seen 
befcre. 

450 We had a geed seep• and a vary cccperative eagle whc 
stayed in en• area fer ever an hcur. 

452 net as many eagles as expected 

454 these are the first eagles we've ever seen -- net being 
frcm the area, it was an enriching experience fer cur 
children 

461 net many eagles, but perhaps I was late in the feeding~ 
nesting time I lived in Rcckpcrt fer a few years -- new l 
reside in Sadrc Wclley. I lcve the area alcng the Skagit 
River alcng Hwy 20 -- wculd like tc see it's natural 
beauty preserved.· Yet, I wculd alsc like tc see an increasa 
cf tcurism in tha area as l feel the ccmmunities up here will 
benefit financially. l feel we can have the tcurists and the 
envircnment preserved if regulaticns are enfcrced. 

468 let's see scme interpretive infc. A let cf pecple dcn't 
knew what they're seeing. An understanding is needed. 

473 We visited en a Thur. aftarnccn - which meant lcw usage 
recreaticnally. It was a peer day fer eagle watching - aa 
they were net perching near the ahcre. 

477 Beautiful day Net crcwded Nice pecple This is 
state. Wa have been abcut the prettiest place in the 

enjcying this area fer the last 30 years. 
keep it rugged as it is new. 

l sure hcpe we can 

479 The Eagles l saw ware acrcss the river in trees, er high 
en the hillaide, beth areas difficult tc reach by pecple. 
This led me tc believe they dcn't like pecple getting tee 
clcse, but they can find areas where they feel safe. These 
areas need tc be left isclated frcm pecple er the eagles will 
mcve en. 

482 We were net aware there ware eagles in this area -<mere 
infc wculd be appreciated). As residents cf ARIZONA, having 
been thrcugh the area in fall cf '86, we returned tc this 
very beautiful spct, and were happily surprised tc find that 
eagles are here. Tc see sc many was a thrilling experience 
fer us. We shall return, hcping tc see them again, but 
abiding by whatever rules are necessary tc SAVE THE EAGLES! 
Thank ycu fer ycur effcrts. 

489 fewer eagles seen than last visit 

490 This was my first trip, spent a ccuple hcurs and left. 
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I •nJcy•d •••ing th• •agl•s v•ry much. Hcw•v•r, frcm th• 
scund cf ycur qu•sticns th•r• must be prcblems in pecple and 
eagles cc•xisting alcng th• riv•r. I'm net awar• cf it, have 
nc data en th• subJ•ct and th•r•fcr• can net register a fair 
cpinicn. I saw nc prcbl•ms during my 2 hcurs. My cnly 
prcbletm was that my tel•phctc l•ns was net pcw•rful ancugh tc 
bring the eagles clcs•r fer a geed pictur•. If ycu are 
having prcblams with pecple bcth•ring the •aglas then the 
cnly way tc ccntrcl it is tc r•strict/patrcl the area tc a 
particular quantity cf p•cpl•. It's tee bad pecple are tee 
inccnsiderat• cf animal privatecy. I live in Kent. A few 
y•ars age a bald eagle landed in cne cf my 100 ft tall fir 
trees and scared th• <Expletive Deleted) cut cf my cat. We 
all ccexisted pretty w•ll fer a few minutes anyway - except 
fer my cat - He was glad the eagle mcved en - I wasn't. 

Comments cf Eagle Viewers in Beats: 

198:1-86 

? Tee many p•cple 

17 I saw 40 Eagles in quiet restful flcat trip. 

83 weather was beautiful, river was running high and pecpla 
en river and shcre w•r• quiet, ncn disruptive, ncn-invasive 

8!1 Certainly did net •xpact th• ncisa cf mctcrbcats in 
a ccnservancy district 

92 Scme majcr flaws in this survey fcrm fclks: Ycu 
didn't ask what day, dat• er hcur I was en the river - an 
impcrtant qu•sticn in interpr•ting th• data. (We•kend, 
weekday, hcliday, early late, etc •••• ) As it happens I 
put in at steelhead park at 4:30 pm which is late fer a day 
in late Jan. It was tcday, a Sunday which is significant. 
It was alsc a clear, b•uatiful day - alsc a factcr. Were it 
net sc late I wculd have b•en surprised tc see cnly 10 pacpl• 
er sc near the years. Frcm years cf experience living near 
and canceing en the Skagit I cculd answer this questicnnaire 
differently, but it specifically asks me tc ccnsider tcday's 
expari•nce cnly. In suppcrting acticns listed in #19 I'd 
emphasize that ycu'd need tc prcve tc me that geed was being 
achieved ••• and lcve beating en the Skagit. I dcn't feel 
that my activity adversely affects the eagles. If anything, 
it serves tc gently "galvanize" them against being alarmed by 
ether less-sensitive river-gears. But the eagles and river 
ccmes first, and I'd abide by rulings based en factual 
cbservaticns and net simple Fcrest Service heavy-handed 
management. I appreciate ycur effcrts tc preserve the magic 
Skagit and her creatures ••• I'm cne cf them. 

105 Regarding fishing - ccnsider dcing what Canadians have 
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done - restrict number of fish or number days any angler can 
catch or use per season. - say 2 fish per season or 2 days 
per season. Altenately you could say there are only so many 
"fisherman days" allowed per years and have a lottery. 
Perhaps consider a 1 <one) fish limit instead of 2. 

112 If the time comes when competing uses on the river 
have to be regulated, I think this survey could be useful to 
understanding what river-users will agree to and support. 
The questions that solicit opinions or management that 
will enhance the river environment for eagles are useless 
because very few people answering this questionnaire have 
enough knowledge of eagle .habitats to offer any insights. 
More ignorant opinions are not needed. If there are major 
gaps in information about eagles, then we need 
biological/naturalists studies that will offer insights. 

114 Beautiful day. Nice wide river for novices. 

137 Beautiful area but would have enjoyed seeing more 
eagles 

171 I've canoed southeast Alaska and have seen eagles in 
a natural area. The.Skagit will never be returned to that 
type of condition. But we need to do what will protect 
the eagle winter feeding areas. The motor boats are on my 
get-rid-of list. They bother me so they must bother the 
eagles (not facts to support that)! Is this a government 
supported (S) survey? I would be very interested in hearing 
the results of the survey and what the overall plan will be. 

223 Sunny "warm" afternoon is not ordinarily best time 
to view eagles - we were rewarded! I am not knowledgable­
but do wish the Skagit River to serve eagles - and nature -
and recreationistis, too, if possible. 

222 Lets get all motors off 
includes chainsaws on shore. 
(ordinances) established and 

this section of river. 
Lets also some rules 

enforced. 

190 Very few young eagles age 2-4 

This 

268 Had an exciting time. Really enjoyed the time you 
spent with us and knowledge you shared answering questions. 

277 Only because of the weather and because we saw so 
few eagles. 

293 The smallest number of birds I've ever viewed, rain and 
snow all day - otherwise, a good day. 

294 Oissappointed on the amount of humans, the motor boats 
with engines on. I am very glad to see this project 
happening. As a commercial raft guide and a student of 
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Environm•ntal Studi•• Is•• what happ•n• on th• river due to 
axe••• amount of people, I fe•l th• birds do com• first 
sine• man can ralocat• •l••wh•re with no troubles. Permitng 
the Skagit Riv•r as the Sauk is would be a good step, but I 
am sure there will be an outc:ry from all involved. I hope 
all goes smoothly with your study and that a fair judgement 
c:an come out of it. 

1986-87 

46 No rules or regulations posted. No ac:c:ess routes posted, 
No aagl• info. posted. Lac:k of info. 

90 Every one was very friendly, from the people fishing to 
the people, that were on the road side, has bean one of the 
nic:est river's wave been on. 

99 In the years I have bean on the river I have found most 
persons raspac:tful of the birds. The fisherman & other 
boaters <RAFTS, CANOES, KAYAKS) c:o-axist peac:efully for the 
most part. The jet boats are a menac:a to all and many are 
piloted by inc:ompatant people, Also,,, drinking and boating 
is like drinking & driving -- STUPID!! 

133 The eagles ware fantastic: 

159 Weather was grea.t. The lac:k of apparent ma.na.gement (a.s 
any wilderness or Scenic: Area should appear) indic:ates to me 
whomever is r•sponsible is doing a good job, Construction of 
more "facilities" would degrade experianc:a. It's only a few 
tha.t l•a.va cows and flotsom and I believe a "hands off" 
approac:h as far as regulations are concerned would be 
helpful, Canoeist fishermen and shore observers should be 
able to get along well. Were all after the same thing. Why 
all the questions about "conflic:t?'' 

169 I support 100~ of sensible conservation laws. More 
wilderness areas. Protec:t all land from ignorant hands. 

173 I enjoyed the eagles <was great). Disappointed in 
motors and lack of more of a natural setting. 

201 too muc:h development in river and clearc:utting a visual 
eyesore 

204 Great except for jet boaters. Comments from drift­
boaters indic:ated the same sentiment. Takeout was busy, but 
vary cordial between boaters. I was ac:tually quite favorably 
impressed with how clean both boat launch areas we used, and 
river banks ware. There tends to be more toilet paper/pop 
bottles at the average trail head than these areas. 
Fishermen were all very friendly. 

207 Saw motorboats higher up river than ever before. I 
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would like tc see mctcrbcats restricted tc below Rcckpcrt, 
All nativ• steelhead should be required to be released all 
the time, 

218 It appears that s•v•ral gcvt. agencies are not sensitive 
tc bald eagle protection (logging in the area, dikes on the 
river>. Can the Endang•r•d Species Act b• used tc bring 
about stricter regulations that all levels of government must 
adh•r• to'? 

234 I'm conc•rn•d about man's impact on th• eagles. It is 
far more a "man's" river than an eagle preserve. It is 
better for us to arr conservatively than chase the eagles 
away. I can canoe on other rivers when I want to canoe. I 
don't have to be en that stretch of the Skagit. The same 
applies to all other forms of recreation. Don't 
misunderstand, I love to see the eagles from the river, in my 
canoe; I just .. want them to still be there for my children 
when they ar• my ag•. 

269 Because of float being on a "week" day, and very clear 
but cold weather, and having "first time'' rafters on board, 
this was an excellent trip. Thank you for this "extra" 
input. Mcst questionnaires don't allow for opinion. I think 
that the way for public support to be gained for helping the 
Skagit Valley Eagles is for the people to see them, of 
course, being a rafter, I am "sold" on quiet river floating. 
I am in favor of responsible commercial companies providing a 
way to sight se•. Under qu•sticn 12 - a mention of 
helicopters came up. On a sight seeing level, I oppose this. 
Where as I have net seen helicopters on this river, it did 
take away from a 18 day Grand Canyon Float I make in 1984, 
but I do not favor totally banning the airspace fer purpose 
of search~ rescu•, law enforcement, scientific research 
-- these are important -- unfortunitly, aside frcm the cld 
carbodies used as retaining walls, the next thing that I 
thought was unsightly was the large ''blaze'' orange squares, I 
assume these are used in the Eagle Survey frcm the Road. So, 
if this and the Surveyor's Ribbon that I saw coming down 
river is helping the Eagles, I can live with it. It is not, 
let's get it back to a "scenic" river run -- I spend just 
about all my recreation budget on river running and it seems 
the sport is growing. It does look like the U.S.F.S. is 
planning ahead -- to that I say Geed Job. 

283 Greatest human impact en eagles by commercial rafting. 
Greatest impact on habit by Rip Rap placement <shoreline 
management) and removal of Snags by whoever placed the rip 
rap. 

325 very p'l easant even with large number 

330 prohibit motorboats 
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331 In years past I have had cnly en• ccnflict cf grcups 
using the river. 

Beautiful mcuntain views Quiet ride 

352 This was the first trip dcwn 
wcnderful time - the weather, (it 
have scme bearing en this survey. 
been mere beats, pecpl•, etc. 

this river and had a 
was raining cff ~ cnl might 

I think there might have 

355 Id flcated the river befcr• sc I knew what tc expect. 
The cnly negative tc the flcat was the weather. Thats the 
cnly aspect that prevented me frcm rating it cutstanding 
Ive drifted thcusands cf miles since I tcck up rafting nine 
years age, including wilderness areas in Idahc, Cclcradc, 
Oregcn and Califcrnia. Ive seen maybe 8 eagles during all 
these trips. Sc I ccnsider the Skagit flcat a very special 
cppcrtunity tc s•• sc many cf th••• great birds. Im very 
happy with the experience as it is. The cnly imprcvements I 
can suggest are mere parking and tcilets at the Marblemcnt 
put in and remcval cf the wracked cars en the ncrth bank. 

359 Geed/Great 

363 Regarding interpretiva/educaticn displays: Estacada 
Ranger District <Mt. Heed Nat'l Fcrestl has an excellent 
design which cculd be adapted fer ycur saascnal use. Theirs 
is a whitewater infcrmaticn display, pcsted during the river­
running seascn, and remcved entirely during the remainder cf 
the year tc avcid vandalism. Its ccntent and fcrm were put 
tcgether by private beaters and clubs that were interested in 
river safety, hence it lacks the cften cffensive 
"bureaucratese" fcrm inherent in many displays. I am sure 
the idea cculd be adapted tc meet the needs cf the Skagit 
River Recreaticnal Area and its fantastic rescurces. 

387 Believe fishing with a meter shculd be restricted tc nc 
higher than 1/2 mile abcve bridge at Rcckpcrt - up tc the 
Barnaby Slaugh? Ona way drift dcwn wculd be OK - nc use cf 
meter and thus nc increase in ncise - OK tc fish en the drift 
dcwn. We were there en "Super Bcwl Sunday" and it was 
raining lightly - saw fewer beats fishing at Rcckpcrt than 
usual •• ,have seen it very crcwded en scme Saturdays during 
the winter and wcnder if there is a need to restrict the 
number of fishing boats during the eagle visits <Dec/Jan?) 
Believe the viewing area Cabcve Rockpcrtl is in a good spot 
fer viewing large numbers. Possibly cculd have more 
informaticn fer public at this area - re: eagles - life cycle 
- migration - groups interested in preservation and ways tc 
contact. Believe there is public support for this preserve 
(?) but hard for the public to give input easily. 

419 Many more eagles than expected (and pecplel 
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429 Rain stopped when we got in the boat. Lots of eagles! 

430 Was really neat. Such wonderful birds to see. 

431 Montana is a good example of wildlife & fish development 
1) Don't stock fish -- maintain & improve habitat 2) Don't 
blame weekend recreation for spooked eagles, a bulldozer and 
the men that follows is the culprit. I'm not pro wilderness 
I'm for proper management & regulation to ensure everyone can 
participate & enjoy 

433 We enjoyed the opportunity to view the eagles in their 
natural habitat. We feel that the impact on the birds may 
outweigh the advantages to the people bird watching. The 
number cf river travelers should be limited, and travelers 
especially birdwatchers need to be educated about disturbing 
the birds by trying tc approach tee closely. 

491 Beautiful day -- The eagles ware soaring -- Not too many 
perched. 

493 No motor boats please - more rangers to enforce it. 
Silence fer the eagles. Not disturb the dead salmon (kids 
were picking up). 

Comments 2.:£. Fishermen 20. Shore: 

1985-86 

42 Fishing was Terrible. The Indian Gill natters on the 
Skagit scare the Eagles mere than anybody and kill a few 
besides. 

95 Fishing was terrible 

234 Raised en river. Fish ladders on all dams. Fish 
hatcheries similar to Cowlitz River. Abolish netting on 
and near spawning areas and nesting areas. Improve logging 
practice near feeder streams. Remove obstructions from 
feeder streams. Reduce retrictions fer benefit cf local 
users cf fishing activities and hunting. Lesser emphasis 
on select groups, eagle watching, fly fishing only, etc. 

219 No fish today! Water tc low and clear. 

274 Teo many power beats. I'd like tc see, for my children: 
Al Ne powerboats en the river. Bl Salmon and stealhead 
release throughout the river system and tribuitaries. Cl No 
gill netting er commercial fishing in Puget Sound or in any 
river. 0) Other species cf trout. 

291 Not enough fish. 
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1986-87 

28 Seed day fishing and the eagles that flew by were a 
bcnus, they watched us fish fer ever 20 minutes and came back 
abcut 6 times tc check up en us. 

41 We had a beautiful day - caught nothing. We still 
enjoyed an outing - sunshine and scenery worthwhile. 

81 I de net believe that the Eagles are being disturbed by 
the recreational activities en our rivers. I fish beth the 
Skagit and the Nccksack and beat and fish in the San Juan 
Islands. There are mere people participating in all cf 
these activities than there were 15-20 years age and there 
are alsc mere Eagles by far than there were 15-20 years age. 
At that time en either the Nccksack er the Skagit, cne never 
even saw an Eagle either perched er flying! 

85 The area and the day were very enjoyable 

121 I think Eagles are cf mcst inpcrtant and will live with 
what aver rules are made 

138 In summary, I beleive if people using the area are 
decently quite and behave themselves, it would keep any 
disturbance created tc a minumim. I suppose fisherman are 
bound tc create scme. I Just didn't notice any. 

437 Ncta1 I live near Marblemcunt at Cascade River Park. I 
fish a let, phctcgraph scme. Afraid tc many eagles have been 
peached. I feel there is tc much river activity and net 
enough fish allowed tc migrate upstream, and alsc eagle 
peaching. We need a couple laws changed and mere 
enforcement -- MAYBE MORE FEDERAL ASSISTANCE, TOO! ALSO, 
FIREARMS SHOULD BE BANNED ALONS RIVERS DURINS THE EASLE 
SEASON. ALSO MOTORBOATS~ HELICOPTERS. 

448 River was high and cut cf shape fer fishing 

503 I can understand the concern with disruption cf the 
eagles, but I believe there are real benefits tc wildlife if 
people see and appreciate it -- especially kids. 

Comments of Fishermen l!l. Beats: 

1985-86 

18 I have used the river fer a number cf years. I believe 
that people are becoming better educated about their 
respcnsibities in the out of deers. I've seen less abuse of 
mother nature in recent years. I think more trash facilities 
in eagle viewing areas and boat launching areas are 
necessary. 
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29 No fish today. There has been a significant increase in 
the number.of Eagles I have seen in the last 10 years, Both 
up river and in the islands. Probably due to enforcement of 
protection laws on Indian reservations. 

41 We onely have less than one half the eagles that was here 
in the 50s-60s. When the nets went in the water the eagles 
starved for 2 years then they said the heck with it and went 
some where or died, they were a good run of fish this year 
with the humpy run but that onely hapens every 4 year. Some 
time you cant even count them fishing and bird watching if 
they are a lot of birds they will not fly from you a few in 
nuber they will not stay around by boat or foot. 

48 No steelhead 

49 Need more enforcement of native release program on 
Nooksack River, check the plunkers pickups and campers. 
There keeping a lot of natives. 

51 Pour Fishing Management - Fishing is better than in the 
years past but there is plenty of room for improvement 

66 Not enough steel Head Trout 

84 I have been watching the eagle's for quite some time 
before it was popular for the general public to view them. 
The biggest determining factor is the availibility of dead 
salmon for them to eat. When there are plenty of dead fish 
on the sandbars - bank the present amount of human activity 
will not bother the eagles to any great extent. The most 
cost effective way to do the most for the least amount of 
money would be to hire someone to pull out the numerous 
dead salmon that are underwater, and put them where the 
eagles can reach them. 

140 I have been visiting the Skagit and Nooksack Rivers 
for the last 15 years. The number of eagles has remained 
fairly constant over the years, except for one year when 
their was not many eagles on the Skagit due to the reason 
that theire ware very few dead salmon. That year there was 
more eagles than usual on the Nooksack. Eagles are a wild 
bird any time you approach them wheather in a boat, on foot 
or in a car, you are going to disturb them. Some are more 
timid than others or haven't adapted to civilization. 

176 I've fished in Alaska, where I feed eagle fish by 
throwing it to them they would sit on the top of our crab 
boats and watch us work, while we were tides up at the citys 
dock. I work a Similk Bay for Dunlap Towing in Laconner 
Wash. There are two bald eagles there witch I injoy watching 
very much, and they don't give a dam about us as long as you 
don't give them to much attinstion. These birds are very 
smart and very territorial at times. But they definatly 

409 



ar•n't scar•d cf man er ncis•, as lcng as they dent feed 
cv•rly thr•atcn. Iv• cnly fish•d the Skagit fer three years, 
but in that tim• Ive s••n an increas• cf eagl•s and Im glad 
cf it, but th• P•cpl• hav• increased tc at lease fishing 
wise. Rules can b• geed and bad. I hcpe before ycu think of 
scme new rules ycu de ycur hem• wcrk w•ll and net fly cff 
half cocked en decisions. I injcy fishing, but hocking a 
fish is cnly part cf the injcym•nt, the bauty cf the river 
and eagles, mountains, ducks, clouds and just plain fresh 
air, are all wcrth ther• wait in geld. But when something 
as fragit as all cf the is sc popular, I knew the population 
cf all the cut siders will probably be the and of this 
solitude. Rules er net. 

186 I was able tc enjcy viewing many types of wildlife and 
had a vary pleasant day. I am however becoming vary 
concerned abcut the amount cf litter than I encountered. 

203 Ne fish caught <ste•lhead). I'm from Missouri, 
originally, and us•d tc flcat midwast waterways viewing bald 
eagles, Rearing River, Buffalo River in Arkansas, White 
River, Curr•nt River, St. Francis, Big and Little Nianguas. 
It wculd se•m tc ma that if the government continues tc allcw 
the special few to net spawning salmon and stealhead, the 
eagles will diminish in numb•r by virtu• of a decreased feed 
resource. 

204 This trip was great w• should be able tc use this 
river with ccmmcn sense and k••P th• restriction tc a 
minimum. We used this river fer years, we've been able to 
view the eagles, and fish at the same time. The birds dcn't 
seem tc b• bothered by the fishing beat traffic. Because we 
dcn't spend much time harrassing the birds. We are fishing. 
What I hav• seen is people walking up on them tc take 
pictures, er locking at them. I'd hate to see any 
restrictions put en the river that wculd keep beats frcm 
certain sections. But rather keep the viewing parking lets 
to a minimum. We were here enjoying these creatures lcng 
before it became popular to view the birds, we have a lot of 
respect fer the birds. River section restrictions would be a 
waste of this river. When there is a geed run of salmon 
there's alot cf eagles, when the run is dcwn scare the 
birds <Natura has its own restrictions). Please let us enjcy 
this river as it has been fer years. It will stay this way 
if left alcne. Cerna, take a trip. Enjoy. 

242 Like the man said, ''Dcn't fi~ it if it isn't broke.'' 

240 Outstanding every time en the river. There is net a 
problem with tc many people or to many boats, scaring 
eagles in any way. ·As far as I can see, everone has done a 
very geed jcb of keeping the river clean, and taking care of 
this rescurse. I have lived on this river all of my life, 
and I have never seen a problem with the eagles in any way. 
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The river has been managed very well and everyone has done a 
good job of taking care of it. 

218 2 fish. 

255 There are problem from Mt. Vernon down river. But none 
here for some fisher men. 

257 I was surprised by the number of rafting parties on the 
river. 

272 I visit often and it is usually pleasant and relaxing 
sometimes I even catch a fish. 

292 I am curious about tha significance of the question on 
education. I suspect any conclusions regarding this would be 
highly arbitrary. Knowledge consernig wildlife is not 
generally taught in any detail unless one is major in 
wildlife management. For example I know a man who didn't get 
past the fourth grade who knows more of the animals of this 
area and their ways they interact than any one I've aver mat 
(I've worked professionally with biologists many times). I 
also know many people with college degrees that know 
virtually nothing about the woods. (excuse the bad writing, I 
dent get much practice anymore). 

295 Two days and two fish for the group - had a good time 
anyway. Wind - rain and snow along with high and dirty 
water. I'm ready to go again. My turn to get a bite. The 
Skagit Valley needs cash flow - recreational use should be 
promoted. Ne ona group should over power another. Certain 
parts of the river are good one time/not good at others. Ne 
rules wuld be fair. Let it be supply and demand - if an area 
is to crowded - move to another spot. Encurage buffer strips 
- access to the river fer camping/bank fishing or eagle 
watching if thats what people want to do. Building in flood 
zones should not ba allowed - even for 100 year floods. Rod 
and real fishing only in the river, "sport fishing''• There 
is mere money spent in this valley for fishing than any other 
river use. The dams need to control water flow, more even 
(daily). Push for cleaner water - from poor logging and road 
building practices to the barn lot and the out dated septic 
systems. How about tax breaks to timer land owners, farmers 
and etc. to let trees grow, but still leave areas open to 
users <with restrictions in certain areas). If your big 
worry is abut the eagles - nice to lock at but not really 
that important: except no fish• no birds. We need to sea 
the birds! I see no reason to cut off activities that allows 
a few hundred or even several thousnad people to drive from 
the Big City to a crowded view point (that is causing traffic 
hazards) er floating the river in crowded rafts with 
unskilled people in charge to see the birds. ''Thats for the 
birds". I would like to point out, long before the eagle 
watching became so popular we have seen the eagles drifting 
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by th•m fer y•ars in cur pcw•rldrift beats without a 
''killing" prcbl•. The point I'm trying to make is: if the 
feed is there th• birds are hungry they will eat. Whan 
the feed runs cut they will move en. Each year a fishing 
beat has pulled rafters from the river and saved lives. 
Remove these power beats and start counting the victims. Fer 
what?? 

297 I lived all my life en the Skagit System. I believe 
that the biggest factor in the decline cf eagle populations 
en the Skagit System is mainly due to legging throughout the 
region. These operations have caused snow runoff, and rain 
to cause tee much fluctuations cf water level. At the time 
of year when the eagles are in the area to feed en spawning 
salmon. Th• carcasses are washed away causing feeding 
problems fer the eagl•s and hatching fish. It has b•en my 
experience that beating fishing does net usually scare the 
eagl as away. I knew cf no cure fer the prcbl em but 
refcr•staticn cf legged areas wculd .. halp in future years I'm 
sura. 

300 Fishing is net so wonderful, but I enjoy scenery, 
weather, and relative solitude. 

1996-97 

9 The weather was (Expletive Deleted) and your solicitor 
could hav• bean a bit mere friendly! 

9 I love to go cut in my beat. Fer the relaxation. Its ck 
if the fish don't bite. 

13 although I don't believe the noise cf the Jet Beats were 
cf much consequence as far as disturbing Eagles, I de think 
the constant "rear" get me personally. Maybe ethers like 
solitude also and perhaps there is a way to manufacture a Jet 
Beat meter that has its sound muffled and still maintain its 
power efficiency. 

14 I think they should leave the Skagit open fer catch & 
release until the end cf April like the Sauk. 

15 A group cf us use beth rivers from Dec-thru-April 
fishing, eagle watching, trapping, photography, etc. Knew 
were the eagle stay - habits etc. Spend months en the river 
and caught many steelhead; any ether spacial question in your 
study I could try to help. 

16 There seems to be in this Questicnaire, a strong slant 
against fishermen in general, and pcwerbcaters in particular. 
I hope that your organization, and the USFS who is using the 
study is going to use the information in an unbiased mann•r. 

23 I love the eagles. They have been pe·acefully coexisting 
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with fishermen on the Skagit for decades. Now some Johnny­
come-latelys are concerned that we'll scare them off. Well, 
we haven't in the past, and we won't in the future. The 
river should remain open to boats and rafts. 

30 I thought it would be over crowded with Boats and People. 
I think the Judge Boldt Decision has to be done away with. 
We can't live 100 years ago; everybody has got to live by the 
same rules. There are too many different races to live any 
other way. 

35 I am a serious 
killed in my party 
isolated beaches. 
believe fishermen 

staelhead and salmon fishermen. All Fish 
are cleaned and the remains are left on 
I feel this is good for eagles. Also, I 

have no detrimental effect on eagles. 

36 Eagles on the ground will move if a motorboat comes 
within 50 feet of them. But if we pull into the beach the 
eagles fly only a short distance to see if we are cleaning 
fish. If we are, they sometimes will start returning closer 
to the area to feed on the entrails before we are through 
cleaning the fish. 

93 No fish but a nice trip. There is not enough 
recreational areas in our state now and we should try and 
increase these areas while we still can. 

101 Went Steelhead fishing caught fish, had Good Time. From 
my sevral years of experience on the Skagit River, what I 
find holds the Eagles, is how many fish are on the banks. 
High water washes them back in the river and they move to 
another section. In Years Past there used to be a lot more 
Boats on the River, a lot more Bank fisherman and the Eagles 
are still there, as Long as the fish are there. I have 
drifted within 50' of eagles in trees and they never flew 
away. All though it does not happen all the time. On the 
bank it varies from 150' or more. 

103 Who is sponsoring study? This implies Forest Service, 
but doesn't say so; Sponsorship is Unclear! Survey Seems 
Biased toward limited positive affects - and only Problems. 
So What is the Problem? - If there isn't one, Let's Do a 
Survey to show there is one - (E:<pletive Deleted), anyone can 
do that. Is there a problem that needs analyzed? What? 
Declining Numbers of Birds, Too many? Complaints? From 
Whom? Eagles? Rafters? Fishermen? Campers? Audubon? 
Forest Service? QR WHO'? Is it Preventative? - or what? 
I saw two people from one Raft get Surveys -- yet I was 
told ''one per Party.'' I fished the Bank all morning alone -
am I a party? I fished Boat all P.M. - is that a party? 

112 The eagles showed calm behavior to our quiet presence. 
The findings must be posted at launch facilities and road 
side parks for all to see! 
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114 Tee W•t 

129 It is always a plaasura tc be en the Skagit. However 
picking up a fish er twc would b• a definite bonus. As a 
mambar cf Trout Unlimitad, Northwest Steelhead and Salmen 
Council, Wildcat Steelhead Club cf Sadrc Woolley and Drayton 
Harber Enhancem•nt Organizticn, I cannot ever Emphasize the 
saricusness cf netting tha rivar. Mere restrictions and 
regulations with proper enforcement is needed, The return 
cycle cf these salmon and steelhead is the key factor in the 
feed and racreaticn chain that has been all but lest and only 
new is slowly coming back. The Skagit River net tee long age 
was number cne in the State fer fishing and hopefully in my 
lifetime will be again! Thank ycu fer letting me air my 
opinion. 

135 Keep Indian nets cut cf River -- would increase 
steelhead Run. Keep.Green Peace & Indians cut cf River & all 
things will Improve!! Thank ycu fer this opportunity tc 
express my views, 

139 It is tc bad that the Peiple and the Eagles can't get 
along - there is laws tc protect everything. It is time tc 
enforce them. 

146 Opinion - Bird populations are dependant en availability 
cf fish and any human incrcchment seems tc be a momentary 
disruption - but remember nc fish - nc birds. 

162 it is always a relaxing experience 

198 would have liked tc have seen better fishing, but the 
river was great 

259 Eagle presence (better than expected); Steelhead 
presence (pccrer than expected) 

265 Fishing fer Sealhead was very peer and the highth.cf the 
river was very high because cf Generating power en the Skagit 
Dams. I have been fishing the Skagit River from a beat since 
1962 and in the 70's the eagle population increased tc quite 
a number cf eagles. The beat fishing in the Rockport area 
was tremendous at this time because fishing was the best in 
the state. I can remember in these years drifting a few feet 
under eagles perched ever head in trees and many times net 
flying away. They became very accustom tc the heavy beat 
traffic. New in 1987 the eagles still seem tc be very high 
in numbers in the Rockport area but the beat fishing is net 
as great and the eagles seem tc startle a little easier. The 
number cf eagles returning and staying in this area is in 
direct correlation tc the number cf Salmen carcasses en the 
river banks and in the past few years including this year, 
the number has been very high. It is my opinion there is 
rccm fer all river users and the bald eagle. 
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285 NO FISH As a Jet Boat Fisherman I didn't have any 
problems with Eagles or any user groups. 

328 W• are very fortunate to have in our area the Nooksack 
and Skagit rivers to have both fishing and Eagles to winter 
in a natual enviromant such as we have. Eagles become· 
acustomad to human being as long as they don't shoot or harm 
them. Wa faad eaglas at Point Lawrance rock fish in summer 
time, they will come down and take them 30 ft from boat. A 
fantastic sight most people don't have apportunity to see, 
351 The eagles were less bothared by boats etc in high 
traffic areas i.e; below Rockport than above. Eagles that 
were feeding ware the least disturbed. None seemed upset. 

388 Over the past 35 years I have seen the eagle population 
steadily increase therefore I don't believe our current use 
of the river is a threat to the eagle population. 

391 During our trip some eagles flew when we got to close, 
But about 80% returnad to there perches or to the salmon they 
ware feeding on. 

393 The Skagit Ri var is a great part of our area. 1) As 
one who has been on the river system for a number of years it 
is my opinion that in so far as the eagles are concerned -­
they are far less concerned with our activities on the river 
than we are about how we affect them. On this trip, as with 
98% of former trips, our use of a outboard-powered jet boat 
caused slight, if any disturbance to the eagle population. 
As long as we are in the boat the eagles seem to take us for 
granted however if we ware .to get out on a gravel bar etc 
where they are feeding we would undoubtedly cause a great 
disturbance therefore we refrain from going ashore in areas 
where the feeding is active. My point is that motor driven 
craft on water seem to be accepted as a fact of life -
however the few times that I have witnessed the inadvertant 
or unintensional enteranca into one of these areas by a motor 
vehicle (motorcycle in these cases) was totally unacceptable 
to the eagles lie without fail they all left the area. 2) In 
a few cases, questions ware directed to the quality of 
fishing'? The number of fisherman (Sport/both shore lie boat) 
has had no effect on my success and I do not see it as a 
problem of the number of fisherman. What does effect my 
success is netting fish while migrating up stream -- not only 
is the escapement near impossible, all species are caught no 
matter what season therefore adding to the lessening of the 
totals. Thank you for reading this. 

395 I always like being in a boat on the upper River During 
this time of year, Seeing the Eagles, the Mountians with 
Snow on them and the River itself, Makes catching a fish a 
bonus during a great day. I have photographed Eagles from 
the Roadside viewpoints before and I can see a need in the 
future for larger or more viewpoints. These Roadside 
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viewpoints seem to have no effect on the birds and offer a 
convianient place for people to look at them. I would like 
to see more information posted about the Eagles. - such as 
their lifespan and Migration Route, at the viewpoints as it 
would batter inform people who stopped: As the Eagle 
population has increased. I would worry more about the 
amount of food availible to them, than I would about 
Recreational use problems, A good example of how wall the 
Eagles co-exist with people is that the birds released from 
the Zoo don't act any different around people than the wild 
birds do. I think the Eagles have accepted people in the 
area as part of their daily routine and that current 
Recreational use practices should be left as they are. 

417 We got 1 fish and lost 1 and saw 15 eagles (approx.) 
But Fishing would be 10 times better without indian nets 

418 Fishing was poor but had relaxing day 

459 Fishing was great - the catching was poor 

467 Questionnaire is not being distributed in an unbiased 
manner - i.e. one per boat of 4 individuals & told to share. 
Also, fisherman's request for questionnaire are ignored 
sometimes. 

Comments of Otb•c River Usars: 

1985-86 

? It is good that we look at the impact we have on the river 
and the lives that make it their home. I feel that I'm on 
good terms wit~ the eagles, ducks, dippers, beavers and all 
of the other animals that live on the river. As long as we 
move quietly they do not mind. I try to clean my catch on a 
bar point so the animals will have a chance for the food, I 
have had eagles on more than one occasion take the food while 
we were within 20 feet of them; very exciting. I try to show 
my guest's all of the wildlife big and small, and explain 
what I know of their life and habits so they will have a 
batter understanding. I hope that when the final decision is 
made that boats will still be allowed to float, fish and 
enjoy the river, in an orderly fashion the river is my life. 

53 everything on the Skagit is enjoyable; no one should be 
refused the right to fish, sightsee, ect on it. River 
traffic and people in general viewing the Eagle population of 
the upper Skagit have very little effect on the eagles' 
lifestyle. Sports fishing has very little effect on reducing 
the fish carcass and/or Eagle food in the River System High 
waters and commercial fisheries have more impact on the 
numbers of fish and fish carcass' in the river system, 
effecting the Eagles food supply. The best way to insure the 
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survival of Eagles is to control the Indian Fisheries in the 
River system and the ramping of the Dam systems. Being on 
the Skagit River from November through April at least 5 
days/weak I hava found vary little trouble with eagle 
watchers - fisherman and/or other people, enjoying the beauty 
of this wild and scenic Rivar. 

94 as property owners wa just enjoy being naar the river 
<except when it floods) 

206 As I stated I have fish these rivers for tha past 39 
years. Every year including this year, if a motor boat hit a 
fish or get a fish in the Sauk River, they go back and forth 
about 6 or seven times and when there is eagles around 
perched they will get nervous and fly away. To much noise 
from motorboats and tha people in the boat. I have use 
drift boat avary year and I do not think in my better 
judgment that the eagles worry to much in fact they seem to 
enjoy it when a drift boat goas by. I think that an eagle on 
his first trip to these rivers might get uneasy and about the 
3rd or 4th tima he sees a drift boat he finally realizes that 
he wont be bothered. There is plenty of rivers from Rockport 
toward the Bay for motorboats and they are becoming a problem 
not only for tha eagles but for raft and driftboats too. 

1986-87 

48 Except for meter boats and TNC people, had a great time 
on the river, just like I have for the last 15-20 yrs. I 
look forward to taking my family on outings as my parents did 
me. 

52 Nead drifting campground 

54 Jet Boats are disturbing to wildlife and recreation 

55 I am a lever of eagles and enjoy watching them. Areas 
that there is a concentration or feed they should be watched 
a 1/4 mile a.way. 

152 ll Saw lots of Ea.gles (batter than expected) 2) fishing 
was lousy (terrible) 

298 I feel number of roadside pa.rking is adequate for now. 
Your questions regarding camping along the river are vague. 
The is only one campground west of Newhalem, at Rockport, and 
it does net pose a threat. If you are referring to casual 
camps from boats g. rafts at unspecified locations, this is 
to be discovered. Fishing does not seem to present a problem 
at present, but education of anglers is necessary to prevent 
more restrictive regulations. Rafting seems to disturb the 
birds the most, ·particular those ''naturalists'' that try and 
slow or stop near the birds to photograph them. 

417 



414 We had a marvelous time -- I could only wish for more 
quiet <less rafts at once on river> 

474 I didn'd catch any fish, but as with my hunting, I fael 
that, getting game or fish is a bonus to having a great day 
out of doors. You are welcome, and I hope that this doesn't 
restrict the use of boats on the river, because over the 
number of years I have been doing this, I have been close 
enough to eagles while drifting the river and boating back up 
the river, to be able to see bands on thier legs with the 
naked eye, and drifting or motor boating never seemed tc 
scare them any mere than a cow walking down tc the river en 
the cppcsit bank. When they want tc fly they de, and if they 
want to do some people watching, they just sit there and 
watch or keep eating witch ever they want. 
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