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PREFACE 

Dr. Stanley K. Brickler, of The University of Arizona, conducted 

studies concerning social carrying capacity of Colorado River float trips 

through Marble and Grand Canyons in the summers of 1971 to 1973. His 

studies began at the time when the National Park Service and river out

fitters were beginning to realize that increasing use rates could lead to 

irreversible environmental impacts without implementation of strong 

management guidelines. 

Dr. Brickler's studies focused on several dimensions of the 

"motor-row" issue, "use limitations" on the number of individuals taking 

a river trip, and "congestion" both on and off the river. 

As a graduate student in the Department of Watershed Management, 

studying under Dr. Brickler, I participated as a research assistant 

during the summers of 1971 and 1973, and pre-tested my survey techniques 

during-that period. Data for this dissertation were collected during 

the summer of 1974. 

Issues addressed in this paper examine user attitudes about 16 

river management policies including campfires in the canyon, sources of 

drinking water, aircraft in the canyon, trash removal, preferences for 

side canyon activities, use limitations, and conversion to nonmotorized 

trips. 

iii 



Two survey techniques were used to collect data. These tech

niques included a self-administered questionnaire and a paired-picture 

comparison. 

Findings from this study can be used to assess river management 

policies implemented by the National Park Service, and techniques can 

be applied in other white water river research. 
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ABSTRACT 

A dramatic increase in the number of individuals taking float 

trips on the Colorado River through Grand Canyon National Park has 

occurred over the last decade. The National Park Service has attempted 

to protect the fragile river corridor from "overuse" through implementa

tion of the 1979 River Management Plan. 

A survey of users taking float trips through Marble and Grand 

Canyons has been conducted to measure attitudes about National Park 

Service management policies of the river trip. The study has been 

designed to categorize users along a wildernist scale and determine 

whether a difference in attitude concerning river management policy 

existed between more wilderness oriented participants and less wilder

ness oriented participants. 

Users have been categorized into three wildernist categories: 

Neutralists, Slight IVildernists, and Moderate Wildemists. Attitudes 

regarding river and canyon management policy were significantly differ

ent between wilderness categories in ten of sixteen policy questions. 

Also, a significant difference existed in attitudes when comparing pre-

and post-trip responses. Mode of travel was associated with mean 

wilderness scores. 

Two survey instruments have been used in the study: a self-

administered questionnaire and a paired-picture comparison interview. 

Description of the two instruments used as well as a discussion of the 

major findings are presented. 

xxvi 



CHAPTER 1 

INTRODUCTION 

Marble and Grand Canyons of northwestern Arizona (see Figure 

1.1), have been carved by the Colorado River over the last five to seven 

million years. The Colorado River has cut a narrow corridor through 

thousands of feet of the earth's crust exposing an unparalleled cross-

section of rock formations dating from two billion years in age. 

Grand Canyon National Park, Lake Mead National Recreation Area, 

Kaibab National Forest, and the Navajo, Hualapai, and Havasupai Indian 

Reservations encompass the 277 mile stretch of the Colorado River 

extending from Lees Ferry to Lake Mead. Surrounding federal and Indian 

lands tend to isolate the river corridor from the impacts of modern 

civilization. Isolation from civilization provides a magnificent desert 

wilderness setting in the inner gorge of the Grand and Marble Canyons. 

The course of the Colorado River flowing through Marble and 

Grand Canyons contains some of the most challenging navigational white 

water in the world. The 277 mile stretch of the river is the longest 

segment of a recognized recreation river in the United States. The 

reputation of the Colorado River as the "Ultimate" wild river in the 

United States has been enhanced by the popular accounts of early 

explorers such as Major Powell (1961) and the Kolb brothers (1936). 

1 
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Figure 1.1. Colorado River float trip study area. 

Grand Canyon National Park, Arizona. 
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River Float Trips 

Participating in a float trip on the Colorado River through the 

Grand Canyon has captured the wilderness spirit and sense of adventure 

of the American public since Major John Wesley Powell successfully com

pleted his journey in 1869. Prior to the mid 1960's, a relatively small 

number of individuals participated in float trips through the Grand 

Canyon because few people had sufficient skills to traverse the danger

ous white water in small nonmotorized rafts. Additionally, enormous 

variations in annual river flows tended to limit the river running 

season to several weeks during the summer months. On occasion, spring 

floods would result in peak flows of 300,000 cubic feet per second (cfs), 

rising as much as 100 feet above normal flow conditions. River levels 

during severe droughts were reduced to a comparative trickle of less 

than 1000 cfs. However, several events have occurred over the last 15 

years that have radically changed the nature of river float trips through 

the Grand Canyon. 

First, the flow of the Colorado River has been carefully 

regulated since the completion of Glen Canyon Dam in 1963. Extreme 

variations in the peak flows have been leveled out, allowing both private 

and commercial outfitters the opportunity to schedule river float trips 

throughout the year rather than over a very short summer season. 

Second, once Glen Canyon Dam was completed, enterprising boat

men capitalized on Ms. Georgie White's boat design. Her large rubber

ized rafts were known for their ability to safely plow through the 

largest rapids. Motorized rafts also reduced the time previously 
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required to complete the entire river trip. Motor trips could traverse 

the canyons in 5 to 8 days rather than 12 or more days by oar. 

Third, mass media promotion of fast and safe river float 

trips through the desert wilderness of Marble and Grand Canyons coin

cided with the dawn of the widely heralded ecological movement within 

the United States. 

The combination of these three events contributed to the rapid 

growth and popularity of floating the Colorado River. By 1972 partici

pants could choose from among 22 outfitters and could take trips which 

lasted from 3 to 21 days. They could traverse the river on large motor 

powered pontoon rafts, small oar powered rubber rafts or wooden dories. 

Food and beverages could be pre-ordered and departure from the inner 

canyons could be made by helicopter or by hiking out. 

Popularity of the river trips is best reflected by the use rates 

presented in Table 1.1. During the 100 years following the completion 

of Major Powell's first expedition in 1869, a total of 14,741 individuals 

had taken a float trip through the Grand Canyon; nearly 91 percent of 

that total took trips between 1965 and 1969. In 1972 alone, nearly 

16,500 individuals participated in a Grand Canyon float trip. But, the 

unprecedented popularity of the river float trips resulted in negative 

environmental impacts contrary to the historical image of the Grand Can

yon as a pristine wilderness, and presented a direct challenge to the 

National Park Service's mandate, "to preserve and protect." 
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Table 1.1. Travel on the Colorado River through the Grand Canyon 
from 1867 to 1978 (National Park Service 1979). 

Number Number 
Year of People Year of People 

1867 1 
1869-1940 73 
1941 4 
1942 8 
1943 0 
1944 0 
1945 0 
1946 0 
1947 4 
1948 6 
1949 12 
1950 7 
1951 29 
1952 19 
1953 31 
1954 21 
1955 70 
1956 55 
1957 135 
1958 80 

1959 120 
1960 205 
1961 255 
1962 372 
1963-1964 44 
1965 547 
1966 1,067 
1967 2,099 
1968 3,609 
1969 6,019 
1970 9,935 
1971 10,385 
1972 16,432 
1973 15,219 
1974 14,253 
1975 14,305 
1976 13,912 
1977 11,830 
1978 14,356 

xMr. James IVhite claimed to have floated through the Grand Canyon two 
years before Powell. He fled from hostile Indians on a makeshift log 
raft. 

2Glen Canyon Dam was completed, and Lake Powell was partially filled. 

3Downturn reflects implementation of quota system in 1974. 
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Statement of Problem 

Increasing numbers of users combined with a lack of management 

guidelines resulted in several problems. Deterioration of the white 

sandy beaches was caused by ash residue left from campfires, littering, 

and the dumping of biodegradable food wastes into the river. The perim

eters of camp sites were polluted by random placement of toilet areas. 

Small trees were cut and removed and archeological and historic sites 

were destroyed by souvenir collectors. Several of the more scenic side 

canyon pools and waterfalls were besieged by convergence of different 

river parties at a single time, leading to crowded and noisy encounters. 

Lackadaisical compliance by boatmen with public health rules for prepa

ration and handling of food and treating river water resulted in several 

near epidemics of stomach disorder. 

In February, 1971, the-National Park Service released a news

letter to address the growing concern about overuse and environmental 

degradation within the Grand Canyon. The Park Service proposed limiting 

the number of river trips in the Grand Canyon to "preserve the ecology, 

environment, and to abate public health and safety hazards" (National 

Park Service, 1971a). It was also suggested that outfitters carry out 

noncombustible trash, that portable toilets be used at campgrounds, and 

that certain historic and scenic sites be off-limits to overnight camping. 

Rules outlined in the February, 1971, newsletter were re-affirmed 

by the National Park Service with release of a "Prospectus" in September, 

1971 (National Park Service, 1971b). The Prospectus (1) called for year

ly applications for the newly limited 22 concessionaire positions, (2) 

established minimum boat safety standards, and (3) required boatmen to 
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meet minimum experience and safety standards before being qualified to 

run commercial river trips. 

In 1972 a second newsletter titled "New Management Plan to Pro

tect Colorado River" was distributed by the National Park Service (1972). 

The New Management Plan expanded river running rules to include: (1) the 

reduction of commercial visitor/use/days, (2) the elimination of the use 

of motors by 1977, (3) the establishment of standards for commercial 

boating operations, (4) the establishment of standards for sanitation 

and personal hygiene, (5) the continuation and expansion of ecological 

and sociological studies of the river and its environs, and (6) the 

recommendation for the status of potential wilderness of the Colorado 

River now (1972) and the achievement of wilderness designation by 1977. 

Despite much controversy, the National Park Service has continued 

to update river management policies since 1972; the most recent update 

has been the River Management Plan, 1979. Five policies mandated by the 

National Park Service are: (1) fires are limited to esthetic and warm

ing purposes; (2) human waste must be hauled out of the canyons; (3) all 

trash and litter shall be carried out of the canyon; use of soap is not 

allowed within 100 feet of any side stream or pool, and soap must be 

biodegradable; (4) single trails are to be designated and maintained 

from the river to points of interest; and, (5) specific religious Indian 

sites are closed to hiking and/or camping activities, no archeological 

or historic sites may be disturbed, and no artifact may be removed from 

the canyon (National Park Service, 1979, pp. 1-17 to 1-21). 

Additional policies mandated by the River Management Plan, 1979, 

include phasing out motor powered river trips by 1985, reducing the 
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total number of individuals taking a river trip each year, closely moni

toring and scheduling departure dates throughout the year, and reallo

cating use permits between concessionaires and private parties. 

Purpose of Dissertation 

The opportunity for a Grand Canyon National Park visitor to 

choose among a variety of wilderness float trip experiences is much 

greater now than it was in 1965. But, in order to insure that an oppor

tunity to experience a wilderness float trip is available to future 

river runners, the Park Service has implemented strong regulations that 

control all elements of a river trip. 

The effectiveness of existing and proposed river management 

regulations has been consistently challenged by commercial outfitters, 

private river runners, wilderness organizations, and some Park Service 

personnel. Many commercial outfitters have long opposed limiting the 

number of people taking river trips, banning the use of motors, carrying 

out human sewage effluent, limiting fires, and restricting use of drift

wood for fires. But, commercial outfitters have also led the way in 

self-policing campsites and carrying noncombustible trash and food refuse 

out of the canyons. Private outfitters have continually pushed for a 

redistribution of use quotas at the expense of commercial outfitters. 

Private outfitters have been supported by many wilderness organizations, 

but opposed by individuals who believe that private groups do not con

sistently follow the rules of the river and are responsible for much of 

the vandalism and littering in the canyon. Wilderness organizations 

have also continued to support the proposed ban on motors as well as 
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limiting the number of people taking a river trip. The National Park 

Service has actively encouraged greater use controls in the canyons. 

The Park Service continues to seek research data on the physical, bio

logical, and social dimensions of river float trips in order to evaluate 

and revise, if necessary, their inner canyon river management policies. 

Several studies addressing physical and biological constraints 

to river float trips include the identification of the total number of 

campsites along the river corridor (Weeden et al., 1975), measurement of 

motor noise in the canyon (Thompson et al., 1974), and measurements of 

surface water quality and bottom sediments of the Colorado River and its 

major tributaries within Marble and Grand Canyons (Brickler and Tunni-

cliff, 1980) . 

Four social research studies CBoster, 1972; Larson, 1974; 

Heywood, 1975; and Shelby and Nielson, 1976) address user attitudes 

about the motor-oar issue, limiting the number of individuals taking a 

river trip, wilderness perception, satisfaction with the river trip, 

group cohesiveness, and socio-economic characteristics of the user. 

This dissertation is designed to examine three major issues 

associated with the National Park Service management of river float 

trips in Grand Canyon. 

Issue 1: User Attitudes about River 
Management Policy 

The major thrust of this study examines user attitudes about 

Park Service management policy concerning campground facilities, camp-

fires, toilet facilities, small aircraft in the canyons, trash removal, 

safety, use of side canyon pools and falls, motor to oar conversion, 
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and limiting the number of people taking a river trip. The effective

ness of existing and proposed river management policies can be assessed 

by the user through his/her response to survey questions. 

Issue 2: Comparison between User Background 
and Attitudes about Management Policy 

In this study, respondents are classified into one of three 

wilderness attitude categories. Responses to management policy are 

compared by wilderness attitude classification to determine whether 

there exists a difference in attitude between urban oriented and wilder

ness oriented participants about how river trips should be managed. 

Several major outdoor recreation studies have examined whether 

individuals with different socio-economic and outdoor recreation back

ground experiences have different attitudes about wilderness management 

policy (Wildland Research Center, 1962; Hendee et al., 1968). Frissel 

and Stankey (1972) and Haas et al. (1975) suggest that experienced 

wilderness users are the best evaluators of wilderness management policy. 

Issue 3: Comparison between Management Attitudes 
of Participants Preparing to Embark on a River Trip 
to Those Who Have Just Finished Their Trip 

This study compares management attitudes between pre- and post-

trip respondents. Previously published studies in the Grand Canyon have 

been based upon data collected during or upon completion of the partici

pant's river trip. Very limited data have been collected which examines 

pre-trip anticipations and expectations about river trip activities. 

Results of the pre-trip survey are compared with responses from individ

uals who have completed a float trip. Differences in attitudes between 
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the two groups of users can be partially explained by whether an 

individual has or has not experienced a river float trip in the Grand 

Canyon. 

Objectives of the Study 

The objectives of this study are: 

1. To identify the subpopulations of users based upon socio

economic backgrounds, outdoor recreation experiences, and wilderness 

attitudes. 

2. To provide the National Park Service and river outfitters 

with information regarding user attitudes about existing and proposed 

river management policy. 

3. To determine whether there are differences in attitudes 

about Grand Canyon river management policy among differing categories 

of wilderness users. 

4. To determine whether there are differences in attitudes 

about Grand Canyon river management policy between pre- and post-trip 

respondents. 

Study Outline 

The remainder of this study is presented in nine chapters. 

Chapter 2 reviews literature concerning wilderness perception studies 

and studies about outdoor recreation. Chapter 3 presents the study 

design. Chapter 4 compares data results from the two survey instruments 

used in this study: the Paired-Picture Comparison (PPC) interview and 
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the Self-Administered Questionnaire CSAQ). An explanation of the two 

techniques is found in Chapter 3. Chapter 5 presents an analysis of the 

association between wilderness classification and the respondent's atti

tude about management policy using data collected by the SAQ technique. 

Chapter 6 examines the association between background socio-economic 

variables and the respondent's wilderness classification. Chapter 7 

presents an analysis of the PPC data concerning user attitudes about 

river management policy, and compares pre- and post-trip responses. 

Chapter 8 examines the association between background variables and the 

respondent's attitude about management policy using the PPC data. Chap

ter 9 summarizes the results of the data analysis. Chapter 10 presents 

conclusions and recommendations concerning management of river float 
ft 

trips through Marble and Grand Canyons of the Colorado River. 

Delimitations 

Dr. Stanley K. Brickler headed a research team from The Univer

sity of Arizona to examine various elements of social carrying capacity 

of Colorado River float trips. The study spans the period from 1971 to 

1974. The first two years were used to familiarize the study team with 

the physical and biological nature of the Grand Canyon as well as the 

complex social dimensions of the river float trips. During this period 

several different data collection techniques were tested and refined. 

The second two years of research were devoted to gathering data concern

ing various aspects of social carrying capacity. Data used in this 

dissertation were collected during the summer of 1974, independent of 

other research efforts. 



Conclusions presented in this study reflect the background 

characteristics, attitudes, perceptions, and values of the respondents 

of the 1974 sample. The individual characteristics found in this sample 

are very similar to the participants in other Colorado River studies 

including Larson (1974), Shelby and Nielsen (1976), and the National 

Park Service (1979). 

Data analyses in this study require the assumption of a random 

sample. Although a technically pure random sample was operationally 

impossible, every possible precaution was taken to avoid introducing 

bias into the sample selection process. The sampling techniques are 

discussed in Chapter 3. There is no indication that bias occurred in 

the sample which would effect the validity of the results. 



CHAPTER 2 

REVIEW OF LITERATURE 

The Wilderness Act of 1964 directs managers of federal wilderness 

lands to protect and enhance primeval areas. Wilderness, as defined in 

the Wilderness Act, "is recognized as an area where the earth and its 

community of life are untrammeled by man, where man himself is a visitor 

who does not remain" (Public Law 88-577, 1964, Sec. 2c). Basically, 

the Wilderness Act is designed to accomplish two major tasks: (1) to 

preserve some areas where ecological processes can operate as freely as 

possible from the- influence of man's activities, and (2) to provide the 

opportunity for a recreation experience that we typically describe as 

"primitive." 

However, management of wilderness lands is a difficult task. 

Managers must preserve the unique qualities of wilderness lands in the 

face of increasing recreation use demands that wilderness classification 

brings. The National Park Service faces a similar paradox in attempt

ing to protect the wilderness qualities of the inner canyons of the 

Grand Canyon while accommodating large numbers of float trip partici

pants annually. 

In an attempt to insure that irreparable damage does not occur 

to wilderness lands, federal land managers have encouraged researchers 

to examine the physical, biological, and sociological impacts of 

14 
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increasing wilderness recreation use. These research results have served 

as a method of evaluating the success or failure of management policy. 

A broad body of literature has been published which addresses 

environmental perception, management of wildlands, and river recreation 

in wildland settings. Selected works from each of these three areas of 

research apply to the study of attitudes concerning the management of 

Grand Canyon float trips. A brief overview of the literature in each 

of these three areas of research is discussed in this chapter. 

i-

Environmental Perception and Evaluation 

Perception and evaluation of environmental stimuli is one element 

in the field of environmental psychology. Environmental psychology is 

defined by Craik (1966, p. 1) as "the psychological study of behavior as 

it relates to the everyday physical environment." 

According to Craik (1966, p. 6), 

. . . individuals display characteristics and enduring styles 
of relating to other persons such as dominant; assertive; 
deferent; etc., so also they display enduring orientations 
toward the natural and man-influenced physical environment. 

Craik goes further by stating (1966, p. 14) : 

To understand human behavior in relation to the non-human 
environment, we must grasp the ways in which people compre
hend it, the ways in which they shape it, the ways in which 
they are shaped by it. 

Although the term environmental psychology is relatively new 

(Craik, 1966), researchers from a variety of socio-psychological disci

plines have examined human perception and behavior in relation to the 

nonhuman environment (Craik, 1966, 1968, 1973; Saarinen, 1969, 1976). 
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Perception is a complex concept. Saarinen (1976, p. 7) defines 

social perceptions as: 

. . . the effects of social and cultural factors on our cogni
tive structuring of our physical and social environment. 
Perception then depends on more than the stimulus present and 
the capabilities of the sense organs. It also varies with the 
individual's past experiences and present 'set' or attitude 
acting through values, needs, memories, moods, social circum
stances and expectations. 

A graphic model has been drafted by Wheeler (1973) (Figure 

2.1) concerning the perceptions, standards, and evaluations in relation 

to environmental stimuli and responses. According to Wheeler (1973, 

pp. 55-88) environmental stimuli are processed through three interactive 

stages of an individual resulting in a response/behavior. The stages 

are Perception, Standards, and Evaluation. 
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Figure 2.1. Perceptions, standards, and evaluations in relation to 
stimuli and responses. 

Source: Wheeler, 1973, p. 64. 



Perceptions 

Perception is defined by Wheeler (1973) as, "The person's guess 

about what 'is'." That is, the individual forms a probability estimate 

of the state of affairs based upon present stimulations and past experi

ences, "... the person's own form of resonance with his environment." 

Standards 

Standards represent what the individual at the moment believes, 

what "ought to be." An individual's value system, composed of cultural 

biases, education, and social beliefs, interacts with and dramatically 

colors the formation of perceptions. 

Evaluations 

The person compares the perception to his/her standards, which 

leads to an emotion of "like or dislike." 

In addition, Wheeler (1973, p. 66) states: 

Congruence between perceptions and standards can be accompanied 
by positive evaluation and approving kinds of behavior. Dis
crepancies between perceptions and standards tend to lead to 
negative feelings and disapproving or fearful behavior. A 
single stimulus event can lead two different people to diamet
rically opposed behaviors. 

Measurement of perceptions has been a difficult task for 

researchers. "People often have difficulty in articulating the con

scious or unconscious feelings, attitudes or ideas associated with 

perception" (Saarinen, 1976, p. 7). 

However, much effort has been put into developing reliable and 

consistent research models to investigate human responsiveness to land

scapes. Lowenthal and Prince (1965, p. 1) in examining the tastes of 
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the English towards their landscape state: 

Landscapes are formed by landscape tastes. People in any 
country see their terrain through preferred and accustomed 
spectacles, . . . 

Their study describes a variety of landscape preferences, such 

as, picturesque, deciduous, tidy, facadism, antiquarianism, and associa

tions. However, two conflicting tendencies dominate landscape tastes. 

The first is to accept as good what the authority or expert says is good, 

to see and judge not on the basis of feeling but on historical or other 

associations. The second tendency is to shun good taste and standards 

in favor of nostalgic commitment to the old, tried, and worn as long 

as it is uniquely and unyieldingly in itself. 

Other studies that have examined environmental preferences 

regarding landscape include Sonnenfeld (1966, 1969) who developed a 

photo-slide test for investigating respondent's preferences for differ

ing types of landscapes; Craik (1970) who appraised the inter-observer 

objectivity of a standard set of landscape dimensions; Daniel et al. 

(1973) who developed a signal-detection model of landscape evaluation 

which provides systematic and reliable indices of observer's reactions 

to different forest landscapes; and Litton (1977) who discusses how to 

inventory river landscapes, illustrates the elements of visual assess

ment, and examines the problems of evaluating landscape quality using 

criteria such as aesthetics applied to landscape, professional judgment, 

and perception studies. 

Individual perceptions and attitudes are important factors in 

resource management and decision making. According to Saarinen (1976, p. 

156) perceptions and attitudes enter into decision making in three ways: 
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First, through the personal attitudes of those making decisions; 
second; through their opinions of what others prefer; and, third, 
through their opinions of what others should prefer. 

The problem with this decision making process is that: "deci

sions are made on the basis of someone's opinions of other people's 

attitudes without any real knowledge of what these attitudes are" 

(Saarinen, 1976, p. 156). 

In an attempt to measure human response to landscape, Craik 

C1969) suggests a research model. This model has been used in part in 

the research design of this dissertation. The model contains four 

elements: (1) Media of Presentation, (2) Environmental Dimensionality, 

(3) Varieties of Responsiveness to Landscape, and (4) Selection of 

Observers. 

Media of Presentation 

The researcher can use a variety of techniques in which to 

measure human responsiveness to nature. These techniques can include 

the use of slides, sketches, maps, photographs, and an actual visit to 

the site. 

Environmental Dimensionality 

Rating any one aspect of the landscape is a difficult task. 

Quantitative appraisals of landscape can be rated by such dimensions as 

extent of view, nature of foreground - middleground - background, discon

tinuities, direction and quality of lighting, degree of enclosure, and 

presence of isolated forms, surface shapes, and ephemeral features. 

The lack of established definitions to very subjective environmental 
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dimensions is a major reason that research has not progressed more 

rapidly in the analysis of landscape aesthetics. 

Varieties of Responsiveness to Landscape 

I-Iuman responsiveness to landscape is multi-dimensional. Several 

levels of responsiveness include: (1) environmental description—the 

written or oral manner in which the observer describes the landscape to 

himself; (2) environmental beliefs and concepts--observers vary not only 

in their descriptions of specific landscapes, but also in the conceptual 

and inferential schemes which guide their understanding of them; and 

(3) environmental value and preferences—the qualities of environmental 

displays which are the effective basis of the obtained pattern of prefer

ences and the ways in which those qualities are comprehended by observers 

when reaching the preferential decisions. 

Selection of Observers 

There is a need to select a representative number of candidates 

to participate as respondents with consistent differences in landscape 

responsiveness. According to Craik, the first task is to demonstrate 

the generality of variation. However, he also is interested in reflect

ing certain implicit hypotheses about the development and functional 

role within the personality of responsiveness to landscape. 

Three of the four elements of Craik's paradigm, that is, media 

of presentation, environmental dimensionality, and selection of observer, 

as they relate to this study, are discussed in Chapter 3. 
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Attitudes about Wildland Management 

Research examining the social dimensions of the management and 

use of wildlands for recreational needs are as numerous as studies 

examining environmental psychology. Stankey and Lime (1973) and Ander

son, Leatherberry, and Lime (1978) present annotated bibliographies on 

recreational carrying capacity and river recreation, respectively. 

Several outdoor recreation management studies relevant to this disser

tation are presented below. 

Outdoor Recreation Resources Review Committee (ORRRC) 

A monumental nationwide outdoor recreation research effort was 

published by the Outdoor Recreation Resources Review Committee (ORRC) 

in 1962 (Wildland Research Center, 1962). The ORRRC studies examined 

many factors associated with outdoor recreation experiences. The studies 

have established baseline data for recreation research. Some of the 

ORRRC studies presented findings designed to test the value of user 

satisfaction as a measure of area quality. Specifically, ORRRC Report 

#3 identified five dimensions of user motivation for entering and par

ticipating in wilderness experiences. The five dimensions were cate

gorized as follows: Exit-Civilization, Esthetic-Religious, Health, 

Sociability, and the Pioneer Spirit. 

ORRRC Study #3 concluded that: (1) the wish to escape from the 

crowds and routines of everyday life (Exit-Civilization) and (2) a desire 

to enjoy the beauties of nature (Esthetic-Religious) were the strongest 

motivations to go to a wilderness area. The dimensions of Health and 
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Sociability were shown to be less important; and the Pioneer Spirit 

ranked least important among the five major categories. 

Data collected from the three different wilderness areas had 

similar results in the ORRRC study. The appeal of wilderness was 

modified only slightly by differences in the areas themselves. 

Bultena and Taves 

Bultena and Taves (1961) also identified five basic categories 

of motivation for participating in a wilderness experience in the 

Boundary Waters Canoe Area in Minnesota. The five categories (defined 

as images in their report) include: (1) wilderness as a locale for 

sport or play—an opportunity to engage in outdoor activities of a 

nature seldom pursued in home communities; (2) wilderness as a fasci

nation—an opportunity to gain new experiences and realizations seldom 

found in the more artificial setting of the city; (3) wilderness as a 

sanctuary—an opportunity to leave the impersonal, monotonous, and other

wise "directed" mental and physical environment; (4) wilderness as a 

heritage—a chance to personally relive the glamorous experience of the 

fur traders, pioneers and explorers; and (5) wilderness as a personal 

gratification—a chance for emotional catharsis culminating in a revital-

ization that allows for a return to the emotional pressures of everyday 

life. "Wilderness as a Fascination" was the most frequently held image 

of the user. Most users were drawn to the area by its primitiveness, 

naturalness, and opportunity for adventure. 



Lucas 

Lucas (1964) studied wilderness use in the Quetico-Superior 

Boundary Waters Canoe Area. He categorized users by type of accommoda

tion, that is, auto camping, boat camping, private cabin, etc. and 

mode of travel (canoe vs. motor boat) within the area. The users were 

asked to define what areas they considered to be wilderness. 

In general, the motorized canoeists viewed wilderness as a 

larger area than did paddler canoeists, but smaller than other groups. 

Canoeists wanted much lower levels of use than did motor boaters. 

Lucas examined motives for wilderness use in his study of the. 

Boundary Water Canoe Area. He found that canoeists were attracted by 

wild, uncommercialized, uncivilized, primitive, remote, quiet, peaceful, 

etc., qualities of the area. 

Hendee 

Hendee et al. (1968) examined wilderness attitudes by identify

ing sixty items related to features, activities or benefits associated 

with wilderness type recreation in three wilderness areas of the Pacific 

Northwest. According to Hendee, the extent that artifacts of civiliza

tion are allowed or required for a wilderness backpacking trip is the 

central issue in management-decision making for wilderness use. 

Hendee identified seven clusters of responses around which 

wilderness users had similar feelings and attitudes. "Spartanism" was 

the strongest of the seven clusters and included responses such as 

improving physical health, adventure, and recapturing the pioneer spirit. 

Other clusters included "Artifactualism," or responses which tend to 
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strongly endorse human improvements and the installation of or the pro

vision for facilities and artifacts to provide for creature comforts or 

stimulation in the wilderness; "Primevalism" or the perception of undis

turbed natural environment; "Humility" or a sense of man being only a 

small element in relation to the natural environment; "Outdoormanship," 

a cluster which suggests that certain wilderness activities are valued 

by the user, such as camping, hiking, sleeping outdoors; "Aversion to 

Social Interaction" where the wilderness oriented persons seems to 

reject nature talks or walks; and, finally, "Escapism" where absence 

of people, remoteness from cities, vast areas and enormous vistas are 

important to the wilderness oriented participants. 

Hendee determined that two-thirds of the items were grouped 

respectively under antiartifactualism, primevalism, and escapism. He 

suggests (p. 32): "wildernists are best differentiated from urbanists 

in terms of their more positive affinity for natural environments devoid 

of human influence." These findings are generally consistent with the 

ORRRC Report where "Exit-Civilization" and "Esthetic-Religious" were 

important factors in the appeal of wilderness and with Bultena and Taves 

(1961) who found "wilderness a fascination" to be the strongest image 

of the respondents. 

Hendee tested for correlation between the perceptions and atti

tudes and a second set of cluster scores dealing with the reactions of 

users to statements suggesting behavior for wilderness users and manage

ment policy for wilderness areas. The questionnaire contained state

ments that suggested informal rules and customs that might be observed 

when visiting wilderness type areas. The responses to these questions 
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were then factor analyzed to cluster similar responses. These 

clusters were correlated via the gamma statistic (to measure the degree 

of association) to determine the consistency of the responses to 

wildernism scores. 

There were five clusters identified in the second factor 

analysis. The strongest cluster was: "A Wilderness Norm-Responsibility 

and Equality." That is, participants felt a sense of responsibility for 

maintaining the propriety of each other's behavior and for contributing 

to each other's welfare. As Hendee states, these responses indicate 

that, "Wilderness users, as a group, do not appear to reject social 

responsibilities despite their desire to escape to wilderness solitude 

where they can interact only with family or close friends" (p. 39). 

In the second cluster, the participants strongly rejected the 

suggestion of controls on user behavior. The responses do not seem to 

be related to the wildernism scores. Rather, "the tendency to accept 

or reject reasonable controls on behavior is related to the respondent's 

knowledge of the necessity for such controls" (p. 39). Hence, to insure 

proper wilderness behavior, education in using wilderness areas is more 

important than enforcement of rules. 

In cluster three, response patterns indicated that users "vary 

with intensity of their aversion to civilization reminders, i.e., 

radios, barking dogs, roads instead of trails, etc., but that "the more 

wildernist persons consistently oppose such things" (p. 40). 

In cluster four, "Maintenance of Unpolluted Campsites," the 

respondents showed "a willingness to cooperate in achieving campsite 

quality" and indicated a responsibility for following "an informal code 
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of conduct in this direction" (p. 40). Wildernism scores appeared to 

not be related to these responses. 

The last cluster, five, "Campcraft Skills," indicates that 

"there is a subculture that places value of certain knowledge, skills, 

and experience" (p. 40). The responses tend to indicate the generation 

in which the wilderness user gained experience. While burying non-

combustible trash was acceptable in years past, the current philosophy 

is to take out what is taken in. Only the question regarding campsite 

improvement showed a strong correlation with wildernist scores. The 

more wildernist individuals opposed such improvements. 

Hendee then analyzed data concerning attitudes toward management 

policies. Statements used by Hendee which are similar to those used in 

the Colorado River study are: 

1. All cleanup duties in remote back country recreational areas 

should be handled by employed personnel on regular schedules. Nearly 

60 percent of the respondents disagreed and the correlation to wilder

nist scores was slight. 

2. If they can get them there, back country recreationists 

should be permitted to use power boats on back country waters. Over 

80 percent of the respondents disagreed with this statement. There was 

also a strong correlation between the negative response and wildernist 

scores. 

3. Use of helicopters is justified in remote back country 

recreational areas for protection of human life (e.g., rescue). Over 

98 percent of the users agreed. Correlation to wildernism scores was 

very slight. 
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4. Use of helicopters is justified in remote back country 

recreational areas for visits by prominent people. More than 75 percent 

of the respondents disagreed with the statement and these responses 

correlated strongly with the wildernism scores. 

5. Outhouses are consistent with proper use of remote back 

country recreational areas. Nearly 33 percent of the respondents 

disagreed with the statement and these negative responses were strongly 

correlated to the wildernism scores. 

6. No toilet facilities are consistent with proper use of 

remote back country recreational areas. Slightly less than 33 percent 

of the sample agreed with this statement. The wildernism score was 

strongly correlated to the positive statement. 

7. Plank tables are consistent with proper use of remote back 

country recreational areas. Just over 50 percent of the respondents 

agreed. These responses were strongly correlated to wildernism scores. 

8. Permanent (concrete) fireplaces are consistent with proper 

use of remote back country recreational areas. Nearly 60 percent dis

agreed and the correlation to wildernism was strong. 

9. Use of back country has to be restricted to limited numbers 

of people in a given area at a given time. Twenty-nine percent of the 

sample agreed, but correlation with wildernism scores was negligible. 

Heberlein 

Heberlein (1971) addresses the issue of how theoretical atti-

tudinal research data can be used by wilderness managers. He indicates 

that because of data collected from ORRRC Report #3 and Hendee (1965) 
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legal controls are ineffective in maintaining wilderness areas. Rather, 

use of social controls through education holds the most promise for 

insuring proper wilderness use for the future. 

Heberlein defines three theoretical areas that should be exam

ined by the researchers prior to assessing attitudinal responses (p. 10). 

These are basically: (1) be aware of studies of attitudes towards 

wilderness, C2) examine the relationship between user attitudes and 

actual behavior, and (3) understand the issue of attitude change (i.e., 

"if attitudes towards wilderness are related to wilderness oriented 

behavior, then changing attitudes toward wilderness can serve as a means 

of social control." 

Heberlein also re-analyzes Hendee and associates' data. His 

conclusion is that the wilderness scale reconceptualized as an arti-

factualism scale is an important technique in identifying the wilderness 

needs of the so called wilderness purist. 

Alldredge 

Alldredge (1972) devoted his paper to defining the absorption 

capacity of recreation areas and trying to determine that capacity in 

terms of meaningful numbers. That is, Alldredge attempts to define "the 

maximum total potential yield of recreation experience." He suggests 

that the maximum yield can be constrained by a number of factors 

including inability of biota to recover from seasonal abuse, inability 

of managers to promote alternating public use areas, and continued 

intrusion of people into the "recreation experiences of fellow recrea-

tionists." 
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Alldredge states that "The goal of recreation management is 

to develop and operate the area so that over a period of indefinitely-

long duration, the Maximum possible Total Public Enjoyment can be pro

duced. . ." (p. 1) . 

Alldredge developed a theoretical model for determining Visitov 

Capacity. The basic premise of this model is that "... the goal is 

to find that number of visitors which for any recreation area, will 

produce a higher amount of total public enjoyment than will be produced 

for any other number of people" (p. 1) . 

Where does Maximum Total Public Enjoyment (MTPE) occur? It 

occurs at the point where the enjoyment obtained by the last arriving 

visitor precisely equals the decrease, in enjoyment his arrival brought 

upon the predecessors considered together. 

That is, until MTPE is reached, each additional visitor to an 

area adds to total enjoyment. Once MTPE is reached, each additional 

visitor takes away from total enjoyment. 

Alldredge's model is interesting, but he defines visitor capacity 

in terms of total numbers and congestion. Does a wilderness experience 

depend only on the congestion factor? Numerous researchers (Lucas, 1964]; 

Hendee et al., 1968; Brickler, 1969; Frissel and Stankey, 1972; Boster, 

1972; Stankey, 1973; Larson, 1974; Haas et al., 1975) suggest that 

congestion and numbers of encounters with people is an important con

sideration but not the only factor in defining wilderness carrying 

capacity. 
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Frissel and Stankey 

Frissel and Stankey (1972) indicate that a great body of research 

has been collected on the concept of recreation carrying capacity (Lime 

and Stankey, 1971). However, there has not been a systematic conceptual 

framework within which the major issues of carrying capacity could be 

define nor has research been designed to deal with the issues. 

Frissel and Stankey suggest the use of a model which defines the 

Limit of Acceptable Change (LAC). That is, once the LAC is exceeded from 

a physical, biological or social standpoint, management could enact 

controls. 

However, as Frissel and Stankey state, several major methodolog

ical and philosophical problems confound this process. They are: 

1. Whose definition of acceptable experience do we utilize--

the users or the managers? 

2. Wilderness users are not homogeneous. Numerous studies 

describe a variety of wilderness users in any one area all with their 

own perceptions of what constitutes wilderness areas and a wilderness 

experience. This is supported by Lucas (1964), Burch and Wenger (1967), 

Hendee et al. (1968), Stankey (1971), Larson (1974), and Haas et al. 

(1975) . 

3. If it is decided to rely upon user input, then what user 

input (wilderness purist or urbanist) do managers use? 

Frissel and Stankey suggest that managers continue to utilize 

user input to make LAC decisions. That is, when 50% of the visitors 

indicate dissatisfaction or objection to a situation, management would 

institute new controls. In relation to the Colorado River Study, such 



decisions have been made where overnight camping is not permitted at 

Redwall Cavern, Deer Creek Falls, Little Colorado River and so forth. 

A second alternative would be to relate visitor objectives to 

management objectives. This would be accomplished by identifying the 

type of user that has personal objectives and definitions of wilderness 

that most nearly mesh with those stated in the Wilderness Act of 1964. 

These individuals would then serve as "wilderness indicators" through 

survey responses to insure that perception of a wilderness experience is 

maintained within any particular wilderness area. 

Stankey 

Stankey (1973) indicates that change is basic to the understand

ing of the carrying capacity concept. He states (p. 1): 

Any use results in change; for example, we know that fairly low 
levels of use can lead to marked changes in the biological 
regime. The social quality of a recreational experience also 
is subject to swift and substantial changes in the face of 
increasing use. The fundamental question in studying carrying 
capacity is 'how much change do we allow?' To answer that 
question, we must first specify what it is we are attempting 
to provide; i.e., the management objectives must be clearly 
defined. 

Stankey based his analyses on identifying four categories of 

users from strong purists (wilderness), i.e., those whose attitudes 

most consistently meshed with the Wilderness Act, to non-purists. Out 

of a total of 624 respondents from four wilderness areas, 40% were 

strong purists, 41% moderate purists, 16% neutralists, and only 3% 

non-purists. 

A portion of Stankey's questionnaire dealt with visitor atti

tudes towards management policy. An interesting result is that strong 
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purists have a more positive attitude toward use regulations than do 

other users. Regulation offers a means of protecting certain wilderness 

"qualities." Where important, use values are threatened by uncontrolled 

use; support for regulation can be stronger among users than among 

managers. 

River Study 

Godfrey and Peckfelder 

A user attitude study concerning float trip participants was 

conducted by Godfrey and Peckfelder (1972) on the Middle Fork of the 

Salmon River, Idaho. The study provided: (1) relevant socio-economic 

information, (2) an assessment of user attitudes concerning alterna

tive management opportunities, and (3) an estimate of user satisfaction 

with the float trip. Two portions of this study which relate to manage

ment of the Colorado River management attitude study include trash 

removal and improved campgrounds. 

A major impact of the increasing use population has been accumu

lation of garbage and debris. The U.S. Forest Service established a 

pickup patrol. However, this operation was not successful since the 

amount of garbage per trip increased rather than decreased. In 1971, 

a carry out regulation was imposed; litter decreased substantially. A 

similar regulation has been in effect in the Grand Canyon since 1971. 

In terms of improved campsites, 34% of the floaters indicated 

that they would "enjoy" not having developed campground facilities. 
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Studies about Colorado River Float Trips 

Five studies regarding user attitudes of Colorado River float 

trips have been completed since 1972. These studies are briefly 

discussed below. 

Boster 

Boster (1972) mailed a questionnaire to a random sample of 

participants who took river trips during the years 1967 through 1970; 

65% of the sample responded. 

Objectives of the study include: determining socio-economic 

characteristics of the people taking river trips; developing an under

standing of the user expectations, perceptions, interactions, and 

satisfactions and dissatisfactions; and determining what policy making 

decisions users think should be implemented. Boster found that the 

participants earn moderate to high incomes, are mostly male, have a mean 

age of 40, and are outdoorsmen. The participants consider the river 

trip to be either "very good" or "super" and a wilderness experience. 

Boster reported that although number of encounters perceived 

by the participants increased each year, the respondents did not indi

cate crowding as a problem. This does not rule out the theory that more 

recent "trippers" may have a higher tolerance to crowding. These 

respondents did feel that the number of people taking a trip should be 

limited. 

Brickler, Larson, and Johnson 

Brickler, Larson, and Johnson (1974, pp. 8-9) suggest that the 

river float trip experience in Marble and Grand Canyons be partitioned 
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into three phases: (1) pre-trip experience, (2) on-site experience, and 

(3) post-trip experience Crefer to Figure 2.2). 

In Phase 1, the pre-trip experience, persons of diverse back

grounds and interests are brought together. Each individual has differ

ent anticipations about the river trip, and has planned and prepared 

for the trip differently. How well individual preparations coincide 

with the pre-departure setting at Lees Ferry are reflected in such feel

ings as fear, joy, disappointment, satisfaction or excitement. 

Once the participant has strapped on his/her lifejacket, taken 

a seat on the raft, pushed off from the shore of Lees Ferry, and suc

cessfully negotiated Paria Rapid, Phase 2, the on-site experience, has 

begun. In Phase 2, all float trip participants are exposed to similar 

opportunities for scenic viewing, camping, rafting through the rapids, 

and hiking to side canyon waterfalls and pools. Although exposed to 

very similar environmental stimuli, the attitudes, perceptions, and 

values formed by participants toward the canyon and associated river 

trip activities can vary significantly. 

Figure 2.2. Three phases of a float trip experience on the Colorado 
River through Marble and Grand Canyons. 
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Phase 3, the post-trip experience, begins as the participant 

steps off the raft for the last time. Phase 3 includes the return, both 

mental and physical, from the inner canyon wilderness to the realities 

of the everyday world; that is, the participant begins to re-adapt to 

modern civilization. 

The conceptual framework was designed by Brickler et al. as a 

model in which to define, understand, and measure user attitudes, per

ceptions, and preferences concerning Colorado River float trips through 

the Grand Canyon. This model is used in the research design of this 

dissertation. 

Larson 

Larson (1974) completed an in-depth study concerning the "motor-

row issue" which consisted of four major sub-issues. They were: (1) 

limitations of use, (2) perception of a wilderness experience, (3) user 

agreement with conversion, and (4) user preference for type of trip. 

Larson's sample was somewhat different than Boster's (1972) in 

that the sex composition was.nearly equal and the average age of the 

respondent was 25 years or less. A somewhat smaller percentage of 

Larson's sample indicated that the river trip was a wilderness experi

ence, but did conform to Boster's data indicating a very high level of 

satisfaction. Larson found that users did not indicate that too many 

people were taking float trips but did indicate that there was a slight 

dissatisfaction with seeing other river boats (these were primarily oar 

only groups and it was not determined whether this reaction was to motor 

boats only or all boats). Larson also found that row trip participants 
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"strongly agreed" with a policy to convert to oar only trips while motor 

trip respondents generally disagreed with the conversion policy. 

Heywood 

Heywood (1975) examined the relationship between group cohesive-

ness and river trip satisfaction. His data were collected during the 

summer of 1972, the year the greatest number of people took a river trip 

through Grand Canyon, and prior to the implementation of stringent river 

management programs by the National Park Service. 

Heywood found that group cohesiveness, river party attrativeness, 

and group and individual satisfaction have strong significant relation

ships. This has also been hypothesized by Stankey (1973) and Haas et al. 

(1975). Furthermore, size of party was strongly related to the above 

variables with the exception of small parties (1 to 15 members). Heywood 

concluded that overall satisfaction could be best enhanced by limiting 

river use to small or medium sized parties. Group cohesiveness and over

all satisfaction began to decrease when group size exceeded 30 members. 

Shelby and Nielsen 

Shelby and Nielsen (1976) have completed a four volume study 

concerning float trips on the Colorado River. A stratified random 

sample was taken from the 1975 river running population. Ninety-seven 

percent of the questionnaires distributed were returned. This high 

return rate was due to the close control of the questionnaires. Upon 

completion, the questionnaires were handed by the participants to mem

bers of the study team. 
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The content of the fouT reports included: Report 1 - Study Design 

and Method; Report 2 - Examination of Motor and Oar Trips in the Canyon; 

Report 3 - Use Levels and Crowding; and Report 4 - Private and Commercial 

Trips in the Grand Canyon. 

The findings of the motor-row report were very similar to those 

found in Larson's (1974) study. Passengers indicated that row trips 

were preferable because they were slower, more relaxed, quiet and in 

tune with the wilderness character of the canyon. Motor and oar partici= 

pnats had very similar background profiles. However, their perceptions, 

preference and opinions about management of the Canyon differ. 

Again, as shown in all previous studies (Boster, 1972; Larson, 

1974; and Heywood, 1975), a very large percentage of the users sampled 

perceived their trip as a wilderness experience. 

Shelby and Nielsen found that most river travelers perceived 

the Canyon as uncrowded (similar results occurred with Boster, 1972 and 

Larson, 1974). However, Shelby and Nielsen suggested this perception 

of crowding was independent of actual contact levels resulting from type 

of trip taken, small groups, and low number of encounters. 

In Report 4, Shelby and Nielsen demonstrated that private users 

were different than commercial users. In fact, the private users tended 

to be somewhat similar to participants in Boster's (1972) study. Com

mercial row participants identified in the Shelby-Nielsen report were 

very similar to those "row-row" participants described by Larson (1975). 

One major conclusion of the Shelby-Nielsen report concerning 

private users was that private parties may be less aware of Park Service 

rules about camp maintenance. 



Summary 

The common theme of the two basic categories of literature 

discussed in this chapter has been environmental perception and user 

attitudes about wildland management. Wilderness managers are relying 

on this research to help them evaluate the success or failure of their 

management programs. The literature review also presented concepts 

important to the design of this research model. 



CHAPTER 3 

RESEARCH DESIGN 

Two survey instruments were used in the summer of 1974 to collect 

data concerning user attitudes about the management of river float trips 

in the Grand Canyon: Q.) the Self-Administered Questionnaire (SAQ) and 

(2) the Paired Picture Comparison (PPC). The two survey instruments 

were designed to solicit responses to similar management issues but the 

questions were presented in different formats. 

Chapter 3 discusses the two survey techniques. This chapter 

also provides an overview of the trip characteristics, the field condi

tions in which the surveys were administered, and the conceptual frame

work in which the data have been collected and analyzed. 

River Trip Characteristics—1973 

The research design was developed in late 1973 and early 1974. 

Therefore, most of the sampling parameters were based on National Park 

Service river management programs that occurred during the 1973 season. 

A brief overview of the characteristics and scheduling activities that 

occurred in the 1973 use season are presented below. These 1973 user 

patterns are nearly identical to current use levels and activities. The 

newly proposed river management plan will make significant changes in 

user days, departure times, and sewage removal. 

39 
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National Park Service records show that approximately 15,200 

individuals participated in float trips in 1973. Of this number there 

were 12,500 commercial passengers and 2,000 crew members, and 650 pri

vate river runners. Over 98 percent of the participants took their 

float trips between the months of March and October in 1973 (refer to 

Table 3.1). 

Three types of commercial river trips were available to partic

ipants. These trips included large 25-37 foot pontoon rafts powered by 

small outboard motors, medium-sized to small rubber rafts which were 

rowed through the canyons, and small wooden dories also rowed through 

the canyons. Commercial float trips ranged in length from 3 to 18 days. 

Private float trips generally ranged in length from 10 to 21 days. 

Most river float trips began at Lees Ferry and terminated at 

Diamond Creek or Pierce Ferry (refer to Figure 3.1). Half trips were 

also available allowing passengers to either float from Lees Ferry to 

Phantom Ranch or join the river trip at Phantom Ranch. Several companies 

Table 3.1. Numbers of individuals taking a float trip on the Colorado 
River in the Grand Canyon, 1973 (National Park Service, 1974). 

Month # Users Month # Users 

Jan 18 Jul 3064 

Feb 3 Aug 2775 

Mar 522 Sep 1442 

Apr 1048 Oct 79 

May 2262 Nov 0 

Jun 3305 Dec 3 



LC&CUP 
MMOR. PCAI? 
T«AU~*> 

«-» (INCA. IMC. 
•+• NRKKT 

-f LUJCMfc ccncip 
J?* UCUMtf 

•Oct tiwiZwecoT 

ue« 
UU C£t*(CU 

n.*.. ft 

3$ IMCHMJ 

U.R.A. 

TV I 

\ UUM-1M4 IWM-4 
I •i m*« 

Figure 3.1. Recreational access sites, Grand Canyon National Park. 



42 

also offered five day trips from Lees Ferry to just below Lava Falls. 

Passengers on these five day trips were either flown out of the canyon 

by helicopter or rode mules to the top of the canyon where they boarded 

small aircraft. 

Park Service data for 1973 (National Park Service, 1974) indi

cate that 27 percent of the trip departures from Lees Ferry occurred on 

Monday, 22 percent on Saturday, 19 percent on Sunday, 16 percent on 

Tuesday, 6 percent on Wednesday, and 5 percent on both Thursday and 

Friday. Confusion and crowding aptly describe the pre-departure scene 

at Lees Ferry on any given Saturday, Sunday, or Monday during the months 

of May through August in 1973. On occasion over 300 people would depart 

the Ferry in a four to six hour period. 

In an attempt to reduce congestion the Park Service limited the 

number of daily passenger departures to 150 for the 1974 season. Fur

thermore, only 25 percent of an outfitter's annual passenger allotment 

could be used in any one month in the 1974 season. 

Survey Techniques • 

Two measurement techniques used during the 1974 sampling period 

included the self-administered questionnaire and the paired-picture 

comparison interview. 

Self-Administered Questionnaire (SAQ) 

The self-administered questionnaire is a five page survey instru

ment (refer to Appendix A) designed to address two of the three major 

issues of this study: (1) an identification of users attitudes concern

ing river management policy, and (2) a determination of whether 
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respondents with different wilderness orientations also have different 

attitudes about river management policy. The third issue, comparison of 

pre- and post-trip responses concerning management policy, has been 

addressed through use of the PPC survey. 

Basically, questions in the SAQ were organized to correspond to 

the three phase conceptual model developed by Brickler et al. (1974) 

(refer to Figure 3.2). Phase 1, pre-trip, consists of questions address

ing socio-economic background, information about previous outdoor recrea

tion experiences, and perceptions about camping in the backcountry. 

Phase 2, on-site, is composed of questions regarding mode of travel, 

length of trip, number of people in one's party, and other trip activity 

variables. Phase 2 also contains sixteen questions concerning partici

pant perceptions of various encounters, activities, and experiences 

occurring on a river trip through Marble and Grand Canyons. Responses 

to these questions were used to categorize participants into one of 

seven wilderness rating categories. Phase 3, post-trip, included ques

tions regarding river management policy and evaluation of the river trip 

experience. 

Predetermined response categories presented in a "Likert Scale" 

format were incorporated into the SAQ. Participants could choose among 

one of seven responses per question concerning Trip Perceptions (Phase 

2). These response categories ranged from "Strongly Like" to "Strongly 

Dislike." When asked to evaluate river management policy (Phase 3), 

participants could choose among one of five responses ranging from 

"Strongly Agree" to "Strongly Disagree." 
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PHASE 1 

PRE-TRIP 
EXPERIENCES 

Socio-economic 
Sex 
Age 
Income 
Education 
Place of Residence 
Occupation 
Backcountry Experiences 
Previous River Trips 
Camped Before 
Backpacked Before 
Attitudes about Backcountry 
Sleeping in a Bag 
Sleeping in a Cabin 
Remoteness from City 
Seeing Wildlife 
Absence of People 
Absence of Manmade Features 

<vl£ * 

-I 
PHASE 2 

ON-SITE 
EXPERIENCES 

TRIP CHARACTERISTICS 
Date of Trip 
Length of Trip 
Type of Trip 
Mode of Travel 
Size of Party 
No. of Boats/Party 
No. of People/Boat 

TRIP PERCEPTION 
16 variables 

WILDERNIST RATING 
Urban Purist 
Moderate Urbanist 
Slight Urbanist 
Neutralist 
Slight Wildernist 
Moderate Wildernist 
Wildernist Purist 

PHASE 3 

POST-TRIP 
EXPERIENCES 

EVALUATION OF 
EXPERIENCE 

sEL 
Management 
Policy 

Policy 

Policy 16 

Satisfaction 
with Trip 

Wilderness 
Experience 

Wilderness 
Self-Rating 

Figure 3.2. 
¥ 

Schematic indicating interrelationship of variables examined in the Self-Administered 
Questionnaire (SAQ). 
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Although questionnaires were distributed at both pre- and post-

trip sites, each participant was asked to complete the survey form upon 

termination of his/her river trip and return the survey by mail in self-

addressed stamped envelopes. No follow-up was performed on individuals 

who did not return the questionnaires. 

Paired-Picture Comparison (PPC) 

The paired-picture comparison survey addresses all three major 

issues of this study. However, the PPC concentrates on the two follow

ing issues: (1) measuring attitudes about river management policy, and 

(2) determining if a significant difference exists between pre- and post-

trip attitudes towards river management policy (refer to Appendix B for 

questionnaire and to Chapter 7 for sketches used in PPC). 

The PPC has also been structured to generally follow Brickler, 

Larson, and Johnson's (1974) three phase conceptual model (Figure 3.3). 

A short questionnaire addressing socio-economic backgrounds and back-

country experience provided data for Phase 1, pre-trip. Phase 2, on-

site, consisted of the trip activity profile. These data were also 

collected by use of the short questionnaire. For Phase 3, post-trip, 

data were collected through the use of eight sets of pen and ink sketches 

depicting various activities in the canyons. Post-trip respondents were 

asked to select illustrations which best depicted preferences concerning 

campsite facilities, use of campfires, side canyon activities, mode of 

travel, toilet facilities, sources of drinking water, trash removal pro

cedures, and encounters with aircraft in the canyon. Pre-trip 
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* PRE-TRIP PPC SURVEY* 

PHASE 1 

PRE-TRIP 
EXPERIENCE 

Socio - Economic 
Sex 
Age 
Income 
Education 
Place of Residence 
Occupation 
Camped Before 
Backpacked Before 

4 

-t 

PHASE 2 

ON-SITE 
EXPERIENCE 

Trip Acti vjf.y, 
Date of Trip 
Length of Trip 
Type of Trip 
Mode of Travel 
Size of Party 
No. of Boats/Party 
No. of People/Boat 

Trip Activity Profile 
Date of Trip 
Length of Trip 
Type of Trip 
Mode of Travel 
Size of Party 
No. of Boats/Party 
No. of People/Boat 

4 

Anticijjations 
Campsites 
Evening Campfires 
Mode of Travel 
Toilet Facilities 
Aircraft 
Drinking Water 
Side Canyon Activ. 
Trash Removal 

* 
PHASE 3 

POST-TRIP 
EXPERIENCE 

Policy Evaluation 
Campsites 
Evening Campfires 
Mode of Travel 
Toilet Facilities 
Aircraft 
Drinking Water 
Side Canyon Activ. 
Trash Removal 

Evaluation of Trip 
Satisfaction with Trip 

Wilderness Exp. 
How Rate Self 

Wilderness Exp. 
How Rate Self 

Figure 3.3. Schematic showing respective relationships of variables examined in the 
pre- and post-trip Paired-Picture Comparison (PPC). 



47 

respondents were asked to select the activity they anticipated they 

would prefer most. 

In order to prevent the introduction of spurious variables, the 

background for each set of management sketches remained constant; only 

the specific activity was manipulated. One exception to standardizing 

the background sketches was required in the Sources of Drinking Water 

series. Care was taken to maintain similar scale throughout each set of 

varied sketches. The paired-picture compai'ison technique had the advan

tage of reducing misconception about the intent of survey questions, as 

the sketches specifically portrayed management issues. 

The PPC survey was administered at both trip beginning and end

ing locations. Individuals interviewed at Lees Ferry were asked to 

anticipate what activities and encounters they would prefer the most; 

these pre-trip interviewees had not yet experienced a float trip through 

the Grand Canyon. Individuals interviewed at the trip's ending, post-

trip, were able to recall their own experiences and encounters in 

responding to the PPC survey, indicating desired preference. This study 

was designed to measure any differences that might have occurred between 

the two groups of respondents. 

Procedures 

Interviews (PPC) and questionnaires (SAQ) were administered and 

distributed at one pre-trip location (Lees Ferry) and at two trip termi

nation sites (Diamond Creek and Pierce Ferry). 
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Self-Administered Questionnaires (SAQ) 

Both the PPC and SAQ were pre-tested in 1973. Results from the 

pre-test indicated that over 75 percent of the SAQ participants took 

river trip in June 1973. The sampling procedures were restructured so 

that questionnaires would be distributed equally throughout four heavy 

use months rather than one for 1974. Pre-testing in 1973 indicated that 

approximately 50 percent of the self-administered questionnaires distrib

uted would be returned by mail during the 1974 research season. 

The author attempted to distribute the SAQ forms to all individ

uals embarking or debarking on a river trip during each interview day. 

A total of 738 SAQ forms were actually distributed at Lees Ferry, Diamond 

Creek, and Pierce Ferry in the summer of 1974. Of these, 463 SAQ forms 

were returned; a return rate of 63 percent (Table 3.2) without a follow 

up. Three questionnaires returned unanswered were deleted from analysis. 

Table 3.2. Percent return of the Self-Administered Questionnaire. 

Month No. Dist. No. Returned Percent Returned 

June 183 118 65 

July 216 125 58 

Aug. 205 133 66 

Sept. 134 88 66 

Total 738 463 63 
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The high return rate has been attributed to the participants' 

satisfaction and enthusiams with their river trip. Many individuals 

were very anxious to express their feelings about their river float trip 

at the trip termination point. 

Paired-Picture Comparison (PPC) 

Results from the PPC pre-test in 1973 indicated that 100 pre-

and 100 post-trip interviews distributed evenly throughout the summer 

was a sufficient sample size to allow form a normal distribution. Hence, 

the author attempted to conduct 33 pre-trip interviews for each of the 

months of July, August, and September and 33 post-trip interviews for 

each of the months of June, July, and August. 

Alternative pre- and post-trip samples weTe collected bi-weekly. 

Samples for both pre- and post-trip populations were taken on weekends. 

Larger numbers of responses to the PPC survey were logistically 

difficult to obtain. Reasons included: (1) the extreme distances 

between each of the three interviewing sites, (2) the weather, and 

(3) the short time envelope in which to conduct interviews. 

Distance. Lees Ferry and Diamond Creek are nearly 450 miles 

apart by car. Therefore, the PPC interview periods were divided into 

pre-trip and post-trip interviews on alternate weekends. Furthermore, 

the distance between Diamond Creek and Pierce Ferry is at least three 

and one-half hours drive by car provided that the roads are dry. Hence, 

it was possible to interview at only one post-trip site per day. This 

precluded conducting a larger number of interviews since the number of 

debarkations at each site was fairly evenly divided. 



50 

Weather. Weather was an additional factor interfering with the 

interviewing schedule. Originally the author intended to divide the 

PPC post-trip interviews evenly between Diamond Creek and Pierce Ferry, 

Diamond Creek, however, is located at the bottom of a narrow 20-mile long 

canyon. This canyon is well known for flashfloods. An encounter with a 

flashflood in this canyon in the early part of the summer monsoon season 

resulted in the loss of several days of data gathering. Therefore, all 

subsequent post-trip interviews were conducted at Pierce Ferry. 

Time Envelope. Time in which to conduct the PPC interview was 

greatly limited. The interview itself generally consumed about fifteen 

minutes per individual. Most commercial outfitters attempted to minimize 

waiting time for their passengers at both the pre- and post-trip sites, 

but delays did occur. An attempt was made to interview participants 

from each party found at the pre- and/or post-trip site, as well as to 

distribute the SAQ to individuals from each party within the narrow time 

constraints. 

Although time was critical, there were several days at Lees Ferry 

when trips were slow to leave wnich allowed for up to ten PPC interviews 

as well as a blanket distribution of SAQ questionnaires. 

The post-trip site was much different in terms of time. Quite 

often buses would be waiting as the passengers debarked from their boats. 

Fortunately, most passengers helped the boatmen breakdown the rafts. As 

equipment was being unloaded from the rafts several individuals could be 

interviewed. The total number of individuals participating in the PPC 

interview is presented in Table 3.3. Each sample size is regarded as 

sufficient in size for analytical purposes. 
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Table 3.3. Number of individuals interviewed for the 
Comparison. 

Paired-Picture 

Month Pre-Trip Post-Trip 
Collected Lees Ferry Lees Ferry Diamond Creek Pierce Ferry 

June 0 0 12 21 

July 33 0 0 31 

Aug. 22 4 0 28 

Sept. 20 0 0 0 

Total 75 4 12 80 

*Note: Four individuals had just completed a private trip through the 
canyon and were collecting their gear at Lees Ferry. 

Summary 

Two survey techniques have been used in this study. Both the self-

administered questionnaire and the paired-picture comparison are based on 

the three phase social carrying capacity model developed by Brickler et 

al. (1974). The purpose of these survey instruments has been to solicit 

evaluations concerning management of Colorado River float trips. The 

SAQ also has been designed to rate the participants along a wilderness 

scale. The PPC is designed to allow for the comparison of management 

attitudes between pre- and post-trip participants. 

Results of the data analyses are presented in the next five chapters. 

Chapter 4 compares results of SAQ and PPC surveys. Chapters 5 and 6 exam

ine SAQ data results, while Chapters 7 and 8 review PPC data analysis 

results. 



CHAPTER 4 

COMPARISON BETWEEN PPC AND SAQ USER RESPONSES 
CONCERNING SOCIO-ECONOMIC AND BACKCOUNTRY EXPERIENCES 

AND RIVER TRIP EVALUATION VARIABLES 

Results from thirteen questions asked in both the PPC and SAQ 

are presented to provide insight into who the users are, the type of 

trip they have taken, and their attitudes about the river trip experi

ence. Ten of these questions address socio-economic backgrounds, out

door recreation experiences, and the mode of travel of participants. 

The three other questions evaluate the river trip, the wilderness set

ting of the canyon, and allow each participant to evaluate him/herself 

on a wildernism scale. 

Socio-Economic Data 

Five questions regarding socio-economic characteristics were 

asked of each participant in the PPC and SAQ surveys. Table 4.1 indi

cates that a fairly even percentage of males and females were inter

viewed in both the SAQ and PPC surveys. Table 4.2 presents the age 

distribution of the sample population. 

Table 4.3 indicates the number of years of school that each par

ticipant has completed. The individuals in the sample were highly edu

cated; over 75 percent have participated in college studies. Over 30 

percent of the respondents have attended graduate school. 

52 
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Table 4.1. Sex composition of the sample. 

Paired-Picture Comparison Self Administered 
Questionnaire 

Pre-Trip Post-Trip 

Sex Frequency Percent Frequency Percent Frequency Percent 

Male 41 54.7 52 54.2 231 50.5 

Female 34 45.3 44 45.8 225 49.5 

Total 75 100 96 100 456 100 

Table 4.2. Age composition of the sample. 

Paired-Picture Comparison ' Self Administered 
Questionnaire 

Pre-Trip Post-Trip 

Age Frequency Percent Frequency Percent Frequency Percent 

10-19 6 8.1 11 11.5 41 10.5 

20-29 22 29.7 35 36.5 123 31.5 

30-39 16 21.6 25 26.0 93 23.8 

40-49 16 21.6 15 15.6 63 16.1 

50-59 7 9.5 8 8.3 48 12.3 

50-65 6 8.1 1 1.0 15 3.8 

6 6 +  1  1 . 0  1  1 . 0  8  2 . 0  

Total 74 99.6 99.9 391 100 
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Table 4.3. Number of years of school completed. 

Paired-Picture Comparison Self Administered 
Questionnaire 

Pre-Trip Post-Trip 

Years Frequency Percent Frequency Percent Frequency Percent 

1-8 3 4.1 3 3.1 12 2.6 

9-12 14 19.0 16 16.6 69 15.2 

13-16 38 51.4 40 41.7 194 42.8 

17+ 19 25.8 37 38.5 178 39.3 

Table 4.4 lists the occupations of river trip respondents. 

Nearly 50 percent of the respondents have professional occupations. 

Students, followed by housewives, represent the next two major 

occupational categories of respondents. 

Table 4.5 lists the state of residence of river trip 

participants sampled in 1974. 



Table 4.4. Occupation of river trip respondents. 
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Self-
Paired-Picture Comparison Administered 

Pre-Trip Post-Trip 
yucd txuiiiiciirc 

Occupation Freq. % Freq. % Freq. % 

Professional 26 34.7 48 50.0 226 51.0 

Managerial 6 8.1 4 4.2 24 5.4 

Sales 4 5.4 5 5.2 26 5.8 

Clerical 4 5.4 5 5.2 20 4.5 

Craftsman 4 5.4 2 2.1 14 3.3 

Operatives 3 4.1 0 0.0 4 0.8 

Laborers 0 0.0 0 0.0 1 0.2 

Farmers 3 4.1 0 0.0 2 0.4 

Retired 3 4.1 1 1.0 12 2.7 

Students 9 12.2 16 16.7 62 • 13.9 

Housewife -8 10.8 11 11.5 39 8.8 

Unemployed 3 4.1 2 2.1 7 1.6 

Self-Employed 1 1.4 2 2.1 4 0.9 

Military 0 0.0 0 0.0 2 0.4 

Part Time 0 0.0 0 0.0 2 0.4 

Total 74 99.8 100.1 445 100.1 



56 

Table 4.5. Place of residence of sample participant. 

Self-

Paired-Picture Comparison Administered 
_ Questionnaire 

Pre-Trip Post-Trip 

State Freq. % Freq. % Freq. 

Massachusetts 1 1.4 1 1.0 16 3.5 
New Hampshire 1 1.4 0 0.0 0 0.0 
Maine 0 0.0 1 1.0 5 1.1 
Connecticut 0 0.0 1 1.0 10 2.2 
Vermont 0 0.0 2 2.1 0 0.0 
New Jersey 1 1.4 2 2.1 14 3.1 
New York 4 5.4 7 7.3 48 10.6 
Pennsylvania 4 5.4 4 4.2 19 4.2 
Delaware 0 0.0 0 0.0 4 0.9 
Washington, D.C. 1 1.4 0 0.0 2 0.4 
Maryland 3. 4.1 3 3.1 10 2.2 
Virginia 0 0.0 2 2.1 7 1.5 
N. Carolina 0 0.0 0 0.0 3 0.7 
Florida 2 2.7 6 6.3 14 3.1 
Tennessee 0 0.0 0 0.0 4 0.9 
Kentucky 0 0.0 0 0.0 2 0.4 
Ohio 5 6.8 2 2.0 17 3.8 
Indiana 0 0.0 1 1.0 4 0.9 
Michigan 0 0.0 6 6.3 10 2.2 
Iowa 2 2.7 0 0.0 2 0.4 
Wisconsin 1 1.0 0 0.0 5 1.1 
Minnesota 0 0.0 0 0.0 5 1.1 
N. Dakota 1 1.0 0 0.0 0 0.0 
Illinois 0 0.0 4 4.2 49 10.8 
Missouri 1 1.4 1 1.4 8 1.8 
Oklahoma 0 0.0 0 0.0 3 0.7 
Texas 1 1.4 0 0.0 3 0.7 
Colorado 4 5.4 4 4.2 10 2.2 
Utah 0 0.0 2 2.1 8 1.8 
Montana 5 6.8 1 1.0 3 0.7 
Arizona 1 1.0 8 8.3 27 6.0 
New Mexico 0 0.0 6 6.3 9 2.0 
Nevada 0 0.0 2 2.1 13 2.9 
California 32 43.2 28 29.2 99 21.9 
Oregon 0 0.0 2 2.1 4 0.9 
Washington 1 1.0 0 0.0 8 1.8 
Hawaii 2 2.7 0 0.0 4 0.9 

Outside of U.S. 1 1.4 0 0.0 3 0.7 

Total 74 100 96 100 452 100 
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Outdoor Recreation Experience Data 

Three questions regarding the participants' previous outdoor 

recreation experience are presented below. 

Table 4.6 indicates whether an individual has participated in 

a Grand Canyon river trip prior to this occasion. Data results corre

spond to the findings of the Brickler et al (1974, p. 15) study. 

Table 4.7 shows that most of the river trip participants have 

had previous camping experience. This result is supported by other 

wilderness management studies (Hendee et al., 1968; Stankey, 1973) which 

indicate that wilderness type users generally are experienced outdoor, 

persons. 

Table 4.8 indicates that in terms of previous experience there 

are substantially fewer overnight backpackers than campers (see Table 

4.7) among river trip participants. However, nearly 50 percent of the 

sample participated in at least one overnight backpack trip prior to 

taking a river trip through Grand Canyon. 

Table 4.6. Number of respondents who participated on previous Grand 
Canyon river trips. 

Paired-Picture Comparison Self-Administered 
Questionnaire 

Pre-Trip Post-Trip 

Response Frequency Percent Frequency Percent Frequency Percent 

Yes 4 5.4 4 4.2 32 7.0 

No 70 94.6 92 95.8 428 93.0 

Total 74 100 96 100 460 100 
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Table 4.7. Numbers of respondents' with previous camping experience. 

Paired-Picture Comparison Self-Administered 
— Questionnaire 

Pre-Trip Post-Trip 

Response Frequency Percent Frequency Percent Frequency Percent 

Yes 67 91.8 89 92.7 410 88.9 

No 6 8.2 7 7.3 50 11.1 

Total 73 100 96 100 460 100 

.Table 4.8. Numbers of respondents with previous backpacking experience. 

Paired-Picture Comparison Self-Administered 
Questionnaire 

Pre-Trip Post-Trip 

Response Frequency Percent Frequency Percent Frequency Percent 

Yes 35 • 47.9 50 52.1 206 45.3 

No 38 52.1 46 47.9 249 54.7 

Total 73 100 96 100 455 100 
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Trip Activity Data 

Results of two questions addressing mode of travel and type of 

river trip taken are presented below. Table 4.9 compares mode of travel 

of the river trip participant. A slightly large percentage of nonmotor-

ized participants were sampled than participated on nonmotorized trips 

in 1974. This over sample insured that a sufficient sample size would 

be obtained from oar and dory users. Between 1971 and 1978 approxi

mately 80 percnet of the participants took a motor trip, 20 percent a 

nonmotorized trip (National Park Service, 1979, p. 11-58). 

Table 4.10 indicates the number of respondents who participated 

on private or commercial trips. In 1974, four percent of the partici

pants took a private trip. The SAQ sample is representative of this* 

occurrence. The higher sampling rate indicated by the PPC data reflects 

the fact that private parties were sought out. Nearly 100 percent of 

each private party was interviewed because the private parties were 

generally small and not under the same time constraints as the commer

cial trip participants. 

Table 4.9. Mode of travel of respondent. 

Paired-Picture Comparison Self-Administered 
Questionnaire 

Pre-Trip Post-Trip 

Mode Frequency Percent Frequency Percent Frequency Percent 

Motor 54 72.0 56 58.3 351 76.3 

Oar 21 28.0 31 32.3 73 15.9 

Dory 0 0.0 9 9.4 36 7.8 

Total 75 100 96 100 460 100 
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Table 4.10. Number of participants taking private/commercial river 
trips. 

Type 

Paired-Picture Comparison 

Pre-Trip Post-Trip 

Self-Administered 
Questionnaire 

Frequency Percent Frequency Percent Frequency Percent 

Commercial 

Private 

Total 

67 

8 

75 

89.3 

10.7 

100 

78 

16 

96 

81.3 

18.8 

100 

442 

17 

459 

96.3 

3.7 

100 

Trip Evaluation Data 

Results from the analysis of the following three questions address

ing (1) satisfaction with the river trip, (2) perception of the river 

trip as a wilderness experience, and (3) how participants rated them

selves on a wilderness continuum are presented below. 

Table 4.11 demonstrates that the river trip participants were very 

satisfied with their trips. These results correspond closely with 

similar studies conducted in the Grand Canyon (Boster, 1972; Larson, 

1974; Heywood, 1975). Means scores have been marked on the wilderness 

continuum, as shown in Figure 4.1. 

A majority of participants believed that their river trip was a 

wilderness experience, as shown in Table 4.12. The pre-trip responses 

indicate an individual's anticipation of a wilderness experience. The 

responses shown in Table 4.12 are similar to responses published by 

Boster (1972), Larson (1974), and Heywood (1975) . 
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Table 4.11. Satisfaction with the river trip. 

Paired-Picture Comparison 

Post-Trip 

Self-Administered 
Questionnaire 

Response Frequency Percent M SD* Frequency Percent M SD* 

Very 
Unsatisfied 

Unsatisfied 

Neutral-
Dissatified 

Neutral 

Neutral-
Satisfied 

Satisfied 

Very 
Satisfied 

Total 

0 

1 

7 

88 

96 

0 .0  2  

1 .0  2  

** 0 

0 .0  2  

** 2 

7 .3  66  

91.7 231 

100 3.896 0.397 455 

0.4 

0.4 

0 . 0  

0.4 

0.4 

14.5 

83.7 

100 4.785 0.652 

*M- Mean; SD - Standard Deviation. 

**No response category in PPC survey. 

* 4 

Very 
Unsatisfied 

Neutral 
Sa8l*i.d 

Very 
Unsatisfied 

Neutral Very 
Satisfied 

Figure 4.1. Mean scores for satisfaction with river trip with (*) 
representing PPC responses and (@) representing SAQ 
responses. 
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Table 4.12. Wilderness perception of river trip. 

Paired-Picture Comparison Self-Administered 
Questionnaire 

Pre-Trip Post-Trip 

Response Frequency Percent Frequency Percent Frequency Percent 

Yes 63 86.5 74 77.1 384 84.4 

No 11 13.5 20 20.8 62 13.6 

Both 0 0.0 2 2.1 9 2.0 

Total 74 100 96 100 455 100 



Table 4.13 provides an insight into how river trip participants 

rated themselves along a wildernist continuum. Mean scores for each 

of the different samples are shorn in Figure 4.2. 

Summary 

The data from each of the surveys indicate that a slightly 

larger percentage of males than females were interviewed, that the mean 

age for both samples fell in the categories of 30 to 39 years, over 75 

percent of the participants had attended at least one year of college, 

and nearly 50 percent of the individuals from both the SAQ and PPC were 

professionally employed. 

Seventy-three percent of the respondents took a motor trip, 20 

percent oar trips, and 7 percent dories. Ninety percent of the respon

dents took a commercial trip and approximately 6 percent had taken pre

vious trips on the Colorado River through the Grand Canyon. Over 90 

percent of both samples had camped before, while nearly 50 percent had 

backpacked before. Over 98 percent of all the respondents "Liked" or 

"Strongly Liked" their river trip. Over 80 percent of the respondents 

perceived their river trip as a wilderness experience, and nearly 80 

percent of the participants from both the SAQ and PPC rated themselves 

as Slight Wildernists to Wildernist Purists. 



Table 4.13. Self-rating along wilderness continuum. 

Paired-Picture Comparison Self-Admin i stered 

Pre--Trip Post-Trip 
5 L -LUIlllCt-L rc 

Rating Freq. % M SD* Freq. % M SD* Freq. % M SD* 

Wilderness 
Purist 

7 9.6 6 6.3 44 9.8 

1. 30 41.1 37 38.5 200 44.6 

2. 23 31.5 27 28.1 119 26.6 

Neutralist 7 9.6 19 19.8 51 11.4 

4. 4 5.5 6 6.3 21 4.7 

5. 0 0.0 0 0.0 10 2.2 

Urban 
Purist 

2 2.7 1 1.0 3 0.7 

Total 73 100 1.712 1.219 96 100 1.854 1.114 448 100 1.658 1.155 

*M-Mean; SD-Standard Deviation. 

o\ 
•Ft 
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Wilderness Neutralist Urban 
Purist Purist 

Figure 4.2. Mean scores for wilderness rating where (#) represents 
pre-PPC, (@) equals post-PPC, and C*) represents SAQ 
responses. 



CHAPTER 5 

RESULTS OF SELF-ADMINISTERED QUESTIONNAIRE DATA 
ANALYSIS CONCERNING WILDERNIST SCORES AND 
ATTITUDES ABOUT RIVER MANAGEMENT POLICY 

The Self-Administered Questionnaire CSAQ) was designed to 

address two of the three issues associated with the National Park Ser

vice's management of the river float trips in the Grand Canyon: (1) 

identify the user attitudes about river management policy and (2) mea

sure the association between the user background characteristics with 

attitudes about river management policy. Issue (3), the comparison 

between pre- and post-trip responses to river management policy has 

been examined in Chapter 7. 

Results from the SAQ analysis which address the two issues pre

sented above are examined in Chapters 5 and 6. Chapter 5 examines data 

results concerning user attitudes about river management policy, the 

classification of the survey participants along a wildernist continuum, 

and the measure of association between wildernist classification and 

attitude concerning 16 river management policies. Chapter 6 examines 

the association between socio-economic and backcountry experience with 

wildernist classification. 

Attitudes Concerning River Management Policy 

Sixteen questions addressing management of river float trips 

through Marble and Grand Canyon were posed to each participant. A brief 

overview of the responses to these 16 questions is presented below. 

66 
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River Trip Conveniences 

Nearly 63 percent of the respondents "Disagreed" or "Strongly-

Disagreed" that more conveniences provided by the outfitters would 

result in a better river float trip. The mean response for the 453 

respondents was 2.53, and the standard deviation was 1.163 as presented 

in Figure 5.1. 

Limit Number of Participants in Canyon 

When asked whether the number of people going through the can

yons on a river float trip should be limited, 85 percent of the respon

dents "Agreed" or "Strongly Agreed." The mean response for the 453 

respondents was 0.788, and the standard deviation was 0.954 as shown 

in Figure 5.2. 

Bury the Trash 

Ninety-three percent of the respondents "Disagreed" or "Strongly 

Disagreed" that noncombustible trash should be buried on the beaches in 

the canyon. The mean score for the 451 respondents was 3.674, and the 

standard deviation was 0.891 as presented in Figure 5.3. 

Camping is Not Complete without a Campfire 

Nearly 36 percent of the respondents "Agreed" or "Strongly 

Agreed" that camping in the canyon is not complete without an evening 

campfire. The mean response for 456 respondents was 1.978, and the 

standard deviation was 1.142 as shown in Figure 5.4. 
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Figure 5.1. Mean response (*) to the question: The more conveniences 
the outfitter provides, the better the river trip? 
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Figure 5.2. Mean response (*) to the question: The number of people 
going through the Grand Canyon on river trips should be 
limited? 
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Agree Disagree 

Figure 5.3. Mean response (*) to the question: Noncombustible trash 
should be buried on beaches in the canyon? 

0 1 2 3 4 
• • * • • • 

Strongly Neutral Strongly 
Agree Disagree 

Figure 5.4. Mean response (*) to the question: Camping isn't complete 
without sitting around an evening campfire? 
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Life-Jackets 

When asked whether life-jackets should be worn at all times 

while floating on a raft through the canyons, nearly 83 percent of the 

participants responded "Agree" or "Strongly Agree." The mean response 

of 458 respondents was 0.753, and the standard deviation was 1.141 as 

presented in Table 5.5. 

Preparation and Handling of Food 

Over 91 percent of the participants "Agreed" or "Strongly Agreed" 

that the preparation and handling of food by the boatmen was satisfac

tory. The mean response of 453 participants was 0.528, and the standard 

deviation was 0.748 as shown in Figure 5.6. 

Aircraft Should Fly Injured Out of Canyon 

Nearly 99 percent of the participants responded "Agree" or 

"Strongly Agree" to allowing aircraft to fly injured persons out of 

the canyons. The mean response to this question by 458 participants 

was 0.312, and the standard deviation was 0.513 as presented in 

Figure 5.7. 

Aircraft Should Fly Sightseers into Canyon 

Seventy-two percent of the participants "Disagreed" or "Strongly 

Disagreed" with allowing aircraft to fly sightseers into the canyon. 

The mean response of 457 participants was 2.996, and the standard devia

tion was 1.114 as shown in Figure 5.8. 
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Figure 5.5. Mean response (*) to the question: Life-jackets should be 
worn at all times while floating in a raft on the Colorado 
River in the Grand Canyon? 
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Figure 5.6. Mean response (*) to the question: Preparation and 
handling of the food by the boatmen is satisfactory? 
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Figure 5.7. Mean response (*) to the question: Aircraft should be 
allowed to fly injured persons out of the Grand Canyon? 
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Figure 5.8. Mean response (*) to the question: Aircraft should be 
allowed to fly sightseers below the rim of the Grand 
Canyon? 
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Gas Stoves and Lanterns Should Replace Firewood 

Nearly 72 percent of the participants "Disagreed" or "Strongly 

Disagreed" that gas stoves and lanterns should be used in place of fire

wood. The mean response of 455 participants was 2.508, and the standard 

deviation was 1.224 as presented in Figure 5.9. 

Spraying for Bugs 

Approximately 88 percent of the participants "Disagreed" or 

"Strongly Disagreed" with allowing the National Park Service to spray 

for bugs along the river. The mean response of 455 participants was 

3.431, and the standard deviation was 0.870 as indicated in Figure 5.10. 

Convert to Oar by 1977 

Slightly more than 43 percent of the participants "Agreed" 

or "Strongly Agreed" that the National Park Service should convert 

all motorized river trips to rowing trips by 1977. The mean response 

of 454 respondents was 1.993, and the standard deviation was 1.572 

as shown in Figure 5.11. 

Carry Human Sewage Out of Canyon 

Approximately 53 percent of the respondents "Disagreed" or 

"Strongly Disagreed" with the policy to carry all human sewage out of 

the canyon. The mean response for the 445 participants was 2.252, and 

the standard deviation was 1.266 as indicated in Figure 5.12. 
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Figure 5.9. Mean response (*) to the question: Gas stoves and 
lanterns should be used in place of natural firewood 
in the Canyon? 
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Figure 5.10. Mean response (*) to the question: The National Park 
Service should spray for bugs along the river? 
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Figure 5.11. Mean response (*) to the statement: The current National 
Park Service policy is to convert all motorized river 
trips to rowing trips by 1977. 
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Figure 5.12. Mean response (*) to the question: Human sewage should 
be carried out of the canyon? 
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River Campsites Should Consist of Permanent Facilities 

Only 6 percent of the participants "Agreed" or "Strongly Agreed" 

that river campsites should consist of permanent tables, shelters, and 

toilet facilities. The mean response of 454 participants was 3.564, 

and the standard deviation was 0.868 as indicated in Figure 5.13. 

Park Service Should Clean Up Camping Areas 

Ninety percent of the respondents "Disagreed" or "Strongly 

Disagreed" that the National Park Service should be responsible for 

cleaning up camping areas. The mean response of the 454 respondents 

was 3.447, and the standard deviation was 0.820 as presented in 

Figure 5.14. 

Only Cooking Fires Should Be Allowed 

Nearly 49 percent of the participants "Agreed" or "Strongly 

Agreed" that only cooking fires should be allowed in the canyon. A 

mean response for the 449 participants was 1.644, and the standard 

deviation was 1.172 as indicated in Figure 5.15. 

Washing in Side Canyons and Pools 

Approximately 51 percent of the participants "Agreed" or 

"Strongly Agreed" that it is "OK" to wash oneself in waterfalls and 

side canyon pools. The mean response for 443 participants was 1.971, 

and the standard deviation was 1.329 as shown in Figure 5.16. 
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Figure 5.13. Mean response (*) to the question: River campsites in 
the Grand Canyon should consist of permanent rough hewn 
log tables, shelters, and toilet facilities? 
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Figure 5.14. Mean response (*) to the question: Clean up of camping 
areas in the canyon should be the responsibility of the 
National Park Service? 
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Figure 5.15. Mean response (*) to the question: Only cooking camp-
fires should be allowed in the canyon? 
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Figure 5.16. Mean response (*) to the question: It is "OK" to wash 
oneself in waterfalls and small pools located off the 
river? 
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Wildernist Classification 

Although the major thrust of this study was to ascertain user 

attitudes concerning the previously discussed sixteen river management 

policies, the study was also designed to classify the river users along 

a wildernism scale. 

Wildernism rankings have been based on summing the scores of six

teen wilderness perception questions concerning the river float trip. 

The sixteen questions were derived from previous research by Hendee et al. 

(1968), from discussions with river outfitters, park service personnel, 

boatmen, and the author's river experience. Each question had seven pos

sible responses. Each of these seven response categories was classified 

along a Wildernist Purist to an Urban Purist continuum. Results from 

each of the sixteen wilderness perception questions are discussed below. 

Drinking River Water 

Wilderness has generally been defined as an experience in the 

backcountry where the modem impacts of man are not readily apparent. 

Being able to drink untreated water directly from the Colorado River 

has been commonly perceived by the participant as a wilderness exper

ience, Hence, when asked to rate how much they liked drinking river 

water, individuals who responded "Strongly Like" were scored the 

highest on the wildernism scale. Those individuals who "Strongly Dis

liked" drinking river water were ranked the lowest on the wildernism 

scale. Sixty-six percent of the respondents indicated that they liked 

drinking river water. The mean score for 460 respondents was 4.295 

(see Figure 5.17) with a standard deviation of 1.465. 



76 

0 1 2 3 4 5 6 
• • • • • * • a 

Strongly Neutral Strongly 
Dislike Like 

Figure 5.17. Mean response (*) to drinking river water. 

Desert Environment of the Canyon 

Individuals who disliked the hot, dry, and rugged desert environ

ment of Marble and Grand Canyons were rated with low wildernism scores. 

Most individuals (over 95 percent) liked the desert environment of the 

canyon. The mean score for these 457 responses was 5.376 (see Figure 

5.18) with a standard deviation of 0.888. 

Floating on a Placid River 

High wildernism scores have been assigned to individuals who 

like all phases of the floating experience. Although floating on the 

placid river may not be as exciting to the participant as riding through 

rapids, it is the predominant experience. Individuals who appreciated 

all aspects of the river trip experience including floating serenely 

down the Colorado River,were rated highest on the wildernism scale. The 

mean score for 451 respondents was 5.093, and the standard deviation was 

1.470 as shown in Figure 5.19. 

Phantom Ranch 

Phantom Ranch is officially classified as a nonwilderness area 

in the inner canyon of the Grand Canyon. Phantom Ranch consists of 

cabins, a campground, corral, permanent flush toilets and water spigots, 
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Figure 5.18. Mean response (*) to desert environment of the canyon. 
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Figure 5.19. Mean response (*) to floating on a placid river. 



a general store, and other conveniences. Twenty-three percent of the 

respondents disliked Phantom Ranch, 55 percent were neutral, and 22 per

cent liked the Ranch. Those individuals who "Strongly Disliked" Phantom 

Ranch have been given the highest wildernism score while those who 

"Strongly Liked" the Ranch were scored lowest on the scale. The mean 

score was 2.970 for 363 respondents (see Figure 5.20), and the standard 

deviation was 1.379. 

Mule Trips 

When asked to evaluate mule trips in the canyon, 18 percent of 

the respondents disliked them, 43 percent were neutral, and 39 percent 

liked the mule trips. Since mule trips are limited to the two nonwilder-

ness trails in the Grand Canyon, individuals who disliked them were 

rated high on the wildernism scale. The mean score for the 374 respon

dents was 3.420 (see Figure 5.21) and they had a standard deviation of 

1.502. 

Aircraft in the Canyon 

Intrusion of motorized vehicles, including aircraft, into 

designated wilderness areas is contrary to the principles of the Wilder-
* 

ness Act of 1964. Individuals who disliked seeing aircraft were scored 

the highest on the wildernism scale. Sixty-three percent of the respon

dents did not like seeing aircraft in the canyon. Sixteen percent of 

the participants liked seeing aircraft. There were 433 responses to 

this question with a mean score a low 1.831 (see Figure 5.22) with a 

standard deviation of 1.720. 
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Figure 5.20. Mean response (*) regarding Phantom Ranch. 
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Figure 5.21. Mean response (*) regarding mule trips in the canyon. 
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Figure 5.22. Mean responses (*) regarding aircraft in the canyon. 



Rapids 

Riding through the rapids is an extremely popular activity on 

float trips. Less than one percent of the respondents did not like 

riding the rapids. The mean score for 454 respondents was 5.846 (see 

Figure 5.23), and the standard deviation was 0.486. Individuals who 

"Strongly Liked" rapids were rated highest on the wildernism scale. 

Picking Up Rocks, Plants, and Indian Artifacts 

All natural and man-made features within a national park are 

to be left in place, according to Park Service regulations. Disagreeing 

with picking up rocks, etc., was scored the highest on the wildernism 

scale. Forty-four percent of the respondents disagreed with taking 

souvenirs, while 40 percent of the respondents liked picking up arti

facts. The mean score for the 435 respondents was 2.779 (see Figure 

5.24), and the standard deviation was 2.295. 

Hiking in Side Canyons 

Small tributary canyons to the Colorado River often contain 

small streams, waterfalls, pools, and lush vegetation. These side can

yons are much like small oases in the Grand Canyon and are certainly 

an important element of one's total river trip experience. However, 

hiking in side canyons can be a rigorous activity. Those individuals 

who "Strongly Liked" hiking in side canyons have been rated highest on 

the wildernism scale. Less than three percent of the respondents dis

liked hiking. The mean score for 456 respondents was 5.601 (see Figure 

5.25); the standard deviation was 0.746. 
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Figure 5.23. Mean response (*) regarding rapids. 
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Figure 5.24. Mean response (*) regarding picking up rocks, plants, and 
Indian artifacts. 
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Figure 5.25. Mean response (*) regarding hiking in side canyons. 
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Porta-Potty 

Results from the 1973 pre-test analysis indicated that many 

individuals who participated on oar and dory trips disliked porta-

potties. They preferred to use cat-hole latrines. Therefore, negative 

responses to this question were scored high on the wildernism scale. 

Thirty-one percent of the respondents disliked using the porta-potty 

while 39 percent liked it. The mean score for the 452 respondents was 

3.104 (see Figure 5.26) with a standard deviation of 1.960. 

Campfire in Canyon 

Campfires have been a major management concern for the Park 

Service since the early 1970's due to the dwindling supply of driftwood 

and the ash residue left over from the fires. Individuals who disliked 

fires in the canyon were considered to be more sensitive to the manage

ment problems of the Park Service, arid hence were rated highest on the 

wildernism scale. Only five percent of respondents disliked campfires 

in the canyon. The mean score for 440 respondents was 4.809 (see 

Figure 5.27), and the standard deviation was 1.370. 

Seeing Other River Boats 

Absence of people has been long regarded as an important element 

of a wilderness experience. Being in contact with other boats and 

people on the river could take away from the wilderness feeling of the 

river trip. Individuals who disliked seeing other river boats were 

rated highest on the wildernism scale. Thirty-seven percent of the 

respondents disliked seeing other river boats, while 35 percent indicated 
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Figure 5.26. Mean response (*) regarding use of porta-potties. 
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Figure 5.27. Mean response (*) to campfiros in the canyon. 
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they liked seeing other boats. The mean score for 456 respondents was 

2.833 (see Figure 5.28) with a standard deviation of 1.746. 

Your River Group 

One's river party is a very important element of the river trip. 

Only one percent of the respondents disliked their river group. Posi

tive or negative responses to this question have little to do with one's 

wildernist perception. An individual's mean score could be changed by 

no more than 0.11. Such a change in score did not modify any of the 

wildernist ratings. Therefore, responses to the question were included 

in the wildernist ratings. "Strongly Like" responses were scored high

est. The mean score for 453 respondents was 5.435 (see Figure 5.29), 

and the standard deviation was 0.864. 

Cat-Hole Latrines 

Cat-hole latrines were favored by more wilderness oriented 

people in the 1973 pre-test results. Hence, individuals favoring the 

use of cat-rhole latrines were rated the highest on the wildernism scale. 

Twenty percent of the respondents liked using cat-hole latrines, whereas, 

33 percent disliked using them. The mean score for 366 respondents was 

2.627 (as shown in Figure 5.30), and the standard deviation was 1.643. 

Row Rafts 

Use of nonmotorized rafts in the wilderness setting of the Grand 

Canyon is consistent with the Wilderness Act of 1964. Hence, those indi

viduals who liked row rafts were scored highest on the wildernism scale. 
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Figure 5.28. Mean response (*) regarding seeing other river boats. 
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Figure 5.29. Mean response (*) regarding your river group. 
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Figure 5.30. Mean responses (*) regarding cat-hole latrines. 



Only three percent of the respondents disliked row rafts, whereas 76 

percent liked them. The mean score for 425 respondents was 4.802 (see 

Figures 5.31) with a standard deviation of 1.335. 

Transistor Radios 

The use of transistor radios on a wilderness trip is contrary 

to the purpose of the trip; that is, to get away from civilization. 

Individuals who disliked transistor radios in the canyon were rated 

highest on the wildernism scale. Over 90 percent of the respondents 

disliked transistor radios in the canyons. The mean score for 239 

respondents was 0.601 as shown in Figure 5.32, and the standard devia

tion was 1.242. 

Wildernism Classification 

Scores from each of the sixteen wilderness perception questions 

were summed for each respondent. Two hundred ninety-one individuals 

responded to all sixteen questions. A mean of the individual's total 

score was used in place of unanswered questions for 169 individuals who 

did not respond to all sixteen perception questions (refer to Appendix C). 

Classifications of users along the wildernism scale is presented in 

Table 5.1, and classifications were rated from 0-6; Urban Purist 

through Wildernism Purist, respectively. 

Classifications 2 and 6 had one respondent each. Rather than 

discard these two respondents from the analyses, the individual who was 

rated 2 was reclassified as a Neutralist, and the individual who was 

rated 6 was reclassified as a Moderate Wildernist. 
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Figure 5.31-. Mean response (*) regarding row rafts. 
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Figure 5.32. Mean response (*) regarding transistor radios. 
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Table 5.1. Wildernism classification of SAQ participants. 

Range of Categories Category 
Classification by Mean Score Rating Freq. % 

Urban Purist 0 to 0.49 0 0 0.0 

Moderate Urbanist 0.50 to 1.49 1 0 0.0 

Slight Urbanist 1.50 to 2.49 2 1 0.2 

Neutralist 2.50 to 3.49 3 52 11.3 

Slight Wildernist 3.50 to 4.49 4 308 67.0 

Moderate Wildernist 4.50 to 5.49 5 97 21.0 

Wildemist Purist 5.50 to 6.00 6 1 0.2 
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Measure of Association between Wildernism 
Score and Management Attitudes 

The next step in analyzing the SAQ data was to determine if an 

association existed between the wildernist rating arid attitudes about 

river management policy. The Null Hypothesis for this analysis was that 

there is not a significant difference in responses between the 

wildernist categories concerning attitudes about river management policy. 

Two statistical tests have been used to test the Null Hypothesis. 

The first was a weighted chi-square (X2) analysis that tests the hypo

thesis that the mean scores for river management policy responses are 

the same for each wildernist category. The formula for this test 

(Bhapkar, 1968, pp. 329-338) follows: 

where 

X2 = ZW.A? - C2/W 
j 3 3 

n.. = the number of observations in the ith rating of the 
 ̂ jth wildernist rating 

Nj = the number of observations in the jth wildernist rating 

P.. = n../N. = the frequency of observations in the ith 
J *3 3 rating of the jth wildernist rating 

â  = score for the ith rating; a0 = 0, ax = 1, ..., as = 5 

Aj = Eâ P̂  = mean score for the jth wildernist rating 

C = W.A. 
3 3 

1/W. = B./N. = the variance of the mean score, A. 
3 3 3 3 

B. = E(a. -AJ P. . 
3 i i 3 13 

Refer to Appendix D to describe weighted chi-square analysis. 
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Two degrees of freedom (df) exist for each of the weighted chi-

square tests. The tables are collapsed into three by one tables for 

analysis; hence, there are only two degrees of freedom. The Null Hypo

thesis was rejected when the chi-square exceeded 5.991. 

The second statistical test was performed when the results of 

the weighted chi-square analysis indicated a significant difference in 

mean scores at .05 or less. The formula for the no difference in means 

test follows: 

where 

= cell score for i rating , 

Aj = mean score for jth treatment , 

sd = /variance! + variance2 , 

and the critical value of Z = Z QQg3 = 2.395. at a significance level of 

.05 (for all comparisons simultaneously). Any Z score greater than or 

equal to 2.395 is significant, and the Null Hypothesis is rejected. 

Sixteen contingency tables presenting river management attitude 

responses by wildernist category are discussed below. Note that in each 

table the observed score has been placed in the top of each cell and that 

the row percentage for each cell has been placed in parentheses. 

More Convenience Equals Better River Trips 

Participants have the opportunity to choose between a variety 

of river float trips. Several of the river trips are advertised as 

luxury trips, "The ultimate in a river float trip experience." 
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Table 5.2 presents the responses from each of the three wildernist cate

gories as to whether they favor more conveniences or not. Z scores 

resulting from the analysis of variance test indicate the following: 

A. Neutralist by Slight Wildernist - 3.71; significantly different, 

B. Neutralist by Moderate Wildernist - 6.453; significantly 
different, 

C. Slight Wildernist by Moderate Wildernist - 4.735; significantly 
different. 

There is a significant difference between the manner in which 

people in each wildernist category responded to the question concerning 

conveniences provided on a river trip. The Neutralists tended to agree 

that more conveniences provide a better trip (50% "Agreed" or "Strongly 

Agreed") . The Slight Wildemists tended to disagree but not as strongly 

as the Moderate Wildemists. 

Limit People in the Canyon 

The fear of overuse of the canyon's limited resources was dis

cussed in Chapter 1. Responses to limiting the number of users in the 

canyon are listed in Table 5.3. There is a significant difference 

between the category of wildernist user and how he/she responded to the 

proposed management action. Analysis of variance indicates that the 

response of the Moderate Wildemists is different than the response of 

the Neutralists and Slight Wildemists: 

A. Neutralists by Slight Wildemists - 1.296; not significantly 
different, 

B. Neutralists by Moderate Wildemists - 2.968; significantly 
different, 

C. Slight Wildemists by Moderate Wildemists - 3.249; significant
ly different. 
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Table 5.2. Chi-square analysis between responses to the statement 
"The more conveniences the outfitter provides the better 
the river trip" by wildernist classification. 

X2 = 44.95 with 2df is significantly different at .001. 

Wildernist 
Rating 

Strongly 
Agree Agree Neutral Disagree 

Strongly 
Disagree Total 

Neutralists 10 
(19%) 

16 
(31%) 

5 
(10%) 

14 
(27%) 

7 
(14%) 

52 

Slight 
Wildernists 

15 
(5%) 

56 
(18%) 

49 
(16%) 

138 
(45%) 

47 
(15%) 

305 

Moderate 
Wildernists 

2 
(2%) 

8 
(8%) 

8 
(8%) 

43 
(45%) 

35 
(37%) 

96 

Total 27 80 62 195 89 453 

Table 5.3. Chi-square analysis between responses to the statement 
"The number of people going through the Grand Canyon on 
river trips should be limited" by wildernist classification. 

X2 = 14.5 with 2df is significantly different at .001. 

Wildernist 
Rating 

Strongly 
Agree Agree Neutral Disagree 

Strongly 
Disagree Total 

Neutralists 21 
(40%) 

20 
(38%) 

4 
(7%) 

5 
(9%) 

3 
(6%) 

53 

Slight 
Wildernists 

132 
(44%) 

119 
(39%) 

28 
(9%) 

19 
(6%) 

5 
(2%) 

303 

Moderate 
Wildernists 

56 
(60%) 

36 
(37%) 

2 
(2%) 

1 
(1%) 

2 
(2%) 

97 

Total 209 175 34 25 10 453 
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Nearly 85 percent of,the respondents "Agreed" or "Strongly 

Agreed" with this management policy. A significantly larger percentage 

of the Moderate Wildernists "Strongly Agreed" with limiting the number 

of people in the canyon than the Neutralists .and Slight Wildernists. 

Bury Noncombustible Trash 

Disposal of trash has been a major concern of the National Park 

Service and river outfitters since the late 1960's. Attitudes about 

burying the trash are presented in Table 5.4. There is not a significant 

difference between the management attitude responses of the three wilder-

nist categories. The Null Hypothesis has not been rejected. 

Most (81%) of the respondents "Strongly Disagreed" with burying 

noncombustible trash on the beaches. An additional 12 percent of the 

respondents "Disagreed" with the proposed policy. 

Evening Campfires 

Ash residue from campfires presented pollution problems on the 

beaches in past years. Elimination of evening campfires is one manage

ment alternative. Responses to the importance of evening campfires to 

the river trip experience are presented in Table 5.5. There is a 

significant difference between the responses to the management statement 

and wildernist categories. Results of the analysis of variance test are: 

A. Neutralist by Slight Wildernist - 2.632; there is a signifi

cant difference between the responses of these two wildernist 

categories. 
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Table 5.4. Chi-square analysis between responses to the statement 
"Noncombustible trash should be buried on the beaches in 
the Canyon" by wildernist classification. 

X2 = 1.19 with 2df is not significantly different. 

Wildernist 
Rating 

Strongly 
Agree Agree Neutral Disagree 

Strongly 
Disagree Total 

Neutralist 3 
(6%) 

1 
(2%) 

2 
(4%) 

7 
(13%) 

40 
(75%) 

53 

Slight 
Wildernist 

8 
(3%) 

7 
(2%) 

5 
(2%) 

40 
(13%) 

241 
(80%) 

301 

Moderate 
Wildernist 

3 
(3%) 

1 
(2%) 

1 
(1%) 

8 
(8%) 

84 
(87%) 

97 

Total 14 9 8 55 365 451 

Table 5.5. Chi-square analysis between responses to the statement 
"Camping isn't complete without sitting around an evening 
campfire" by wildernist classification. 

X2 = 24.41 with 2df is significantly different at .001. 

Wildernist Strongly Strongly 
Rating Agree Agree Neutral Disagree Disagree Total 

Neutralist 10 
(19%) 

20 
(38%) 

14 
(27%) 

5 
(10%) 

3 
(6%) 

52 

Slight 
Wildernist 

32 
(11%) 

79 
(26%) 

91 
(30%) 

' 88 
(29%) 

16 
(5%) 

306 

Moderate 
Wildernist 

8 
(8%) 

13 
(13%) 

24 
(25%) 

33 
(34%) 

20 
(20%) 

98 

Total 50 112 129 126 39 456 
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B. Neutralist by Moderate Neutralist - 4.995; there is a signifi

cant different between the responses of the two categories. 

C. Slight Wildemist by Moderate Wildernist - 3.668; there is a 

significant difference between responses and the categories. 

The majority of Neutralists (58%) "Agreed" or "Strongly Agreed" 

with the statement about campfires. The Slight Wildernists tended to 

"Agree" with the statement about campfires (37%). However, a majority 

of Moderate Wildernists (57%) "Disagreed" or "Strongly Disagreed" that 

camping isn't complete without a campfire. 

Life-Jackets 

An occasional voice of discontent indicated displeasure with 

having to wear life-jackets when floating on flat water in the 

canyon. The participants were asked to evaluate this rule, and the 

results are presented in Table 5.6. A significant difference exists 

between the weighted scores of the responses and the wilderness rating 

of the participant. The analysis of variance test results are: 

A. Neutralist by Slight Wildernists - 0.2965; there is not a 

significant difference in responses between these two wilder

nist rating categories. 

B. Neutralists by Moderate Wildernists - 2.9723; there i£ a signif

icant difference between the responses of the two categories. 

C. Slight Wildernists by Moderate Wildernists - 3.3355; there is_ 

a significant difference. 

Over 83 percent of all respondents "Agreed" or "Strongly Agreed" 

that life-jackets should be worn at all times. However, the Moderate 
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Table 5.6. Chi-square analysis between responses to the statement 
"Life-jackets should be worn at all times while floating 
in a raft on the Colorado River in Grand Canyon" by 
wildernist classification. 

X2=11.05 with 2df is significantly different at .01. 

Wildernist Strongly Strongly 
Rating Agree Agree Neutral Disagree Disagree Total 

Neutralist 32 
(60%) 

13 
(25%) 

5 
C9%) 

3 
(6%) 

0 
(0%) 

53 

Slight 
Wildernist 

189 
(62%) 

79 
(26%) 

9 
(3%) 

20 
(6%) 

10 
(3%) 

307 

Moderate 
Wildernist 

50 
(51%) 

17 
(17%) 

4 
C4%) 

19 
(19%) 

8 
(8%) 

98 

Total 271 109 18 42 18 458 
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Wildernists were not as strongly in agreement with this policy as the 

other two categories of users. Twenty-seven percent of the Moderate 

Wildernists "Disagreed" or "Strongly Disagreed" with the policy. 

Handling of Food 

Food preparation and handling is a very important part of the 

river trip. When asked whether they were satisfied with this aspect of 

the river trip the response was a strong yes. Responses to this state

ment are presented in Table 5.7. Ninety-two percent of the respondents 

were satisfied with the preparation and handling of food by the boatmen. 

There are nô  significant differences in responses between the three 

categories of participants. 

Aircraft to Fly Injured Out 

The presence of low-flying aircraft, both light planes and heli

copters, has an impact on the wilderness nature of the river trip. 

Reactions concerning these aircraft differ according to the reason the 

aircraft is there. Responses to the policy of allowing aircraft to fly 

injured persons from the canyon are shown in Table 5.8. 

The chi-square score indicates that there is_ a significant 

difference between responses and wildernist rating. The analysis of 

variance results presented below suggest that a significant difference 

does not exist: 

A. Neutralist by Slight Wildernist - 0.571; there is not a 

significant difference. 
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Table 5.7. Chi-square analysis between responses to the statement 
"Preparation and handling of the food by the boatmen is 
satisfactory" by wildernist classification. 

X2 = 0.82 with 2df is not significantly different. 

Wildernist 
Rating 

Strongly 
Agree Agree Neutral Disagree 

Strongly 
Disagree Total 

Neutalist 27 
(52%) 

23 
(44%) 

0 
(0%) 

1 
(2%) 

1 
(2%) 

52 

Slight 
Wildernist 

184 
(60%) 

96 
(32%) 

19 
(6%) 

7 
(2%) 

0 
(0%) 

306 

Moderate 
Wildernist 

57 
(60%) 

28 
(30%) 

6 
(6%) 

3 
(3%) 

1 
(1%) 

95 

Total 268 147 25 11 2 453 

Table 5.8. Chi-square analysis between responses to the statement 
"Aircraft should be allowed to fly injured persons out 
of the Grand Canyon" by wildernist classification. 

X2 = 6.7 with 2df is significantly different at .05. 

Wildernist 
Rating 

Strongly 
Agree Agree Neutral Disagree 

Strongly 
Disagree Total 

Neutralist 36 
(68%) 

17 
(32%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

53 

Slight 
Wildernist 

225 
(73%) 

79 
(26%) 

3 
(1%) 

0 
(0%) 

0 
(0%) 

307 

Moderate 
Wildernist 

63 
(64%) 

31 
(32%) 

2 
(2%) 

2 
(2%) 

0 
(0%) 

98 

Total 324 127 5 2 0 458 
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B. Neutralist by Moderate Wildernist - 1.103; there is not a 

significant difference. 

C. Slight Wildernist by Moderate Wildernist - 2.021; a Z score 

of 2.39 is necessary to indicate a significant difference. 

Again, there is not a significant difference in responses 

between the two Wildernist Categories. 

Respondents from all three wildernist categories "Agreed" or 

"Strongly Agreed" that aircraft should be allowed to fly injured persons 

out of the canyon. 

Aircraft to Fly Sightseers 

Nonmotorized activity is mandated by law in wilderness areas. This 

law applies to low flying aircraft. Responses to the policy statement 

concerning flying sightseers below the rim of the canyon are presented 

in Table 5.9. 

There is a significant difference between the responses of the 

three different wildernist categories. The analysis of variance test 

found: 

A. Neutralist by Slight Wildernist - 2.644; there î  a significant 

difference in responses between these two wildernist categories. 

B. Neutralist by Moderate Wildernist - 5.716; there is_a signifi

cant difference between the responses of the two wildernist 

categories. 

C. Slight Wildernist by Moderate Wildernist - 5.970; again, there 

is a significant difference. 
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Table 5.9. Chi-square analysis between responses to the statement 
"Aircraft should be allowed to fly sightseers below the 
rim of the Grand Canyon" by wildernist category. 

X2 = 267.25 with 2df is significantly different at .001. 

Wildernist Strongly Strongly 
Rating Agree Agree Neutral Disagree Disagree Total 

Neutralist 4 
(8%) 

13 
(25%) 

7 
(13%) 

15 
(29%) 

13 
(25%) 

52 

Slight 
Wildernist 

6 
(2%) 

35 
(11%) 

55 
(18%) 

93 
(30%) 

118 
(38%) 

307 

Moderate 
Wildernist 

1 
(1%) 

3 
(3%) 

3 
(3%) 

24 
(24%) 

67 
(68%) 

98 

Total 11 51 65 132 198 457 
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A majority of the respondents in each wildernist category were 

generally opposed to the policy of allowing sightseeing flights below 

the rim of the canyon. Fifty-four percent of the Neutralists "Disagreed" 

or "Strongly Disagreed" with the policy. Sixty-eight percent of the 

Slight Wildemists "Disagreed" or "Strongly Disagreed," while 68 percent 

of the Moderate Wildemists "Strongly Disagreed" with the policy and an 

additional 24 percent "Disagreed." 

Gas Stoves in Place of Campfires 

Due to the dwindling supply of driftwood in the canyon, the National 

Park Service (River Management Plan, 1979) requires that all firewood 

used during the summer season be brought in by each river party. The 

next policy question addressed the issue of whether bottled gas should 

replace all use of firewood in the canyon (see Table 5.10). 

There is not a significant difference between the responses by 

wildernist rating. The chi-square score at the 0.05 level of signifi

cance is 5.991. Recognizing the risk in error, the author elected to 

proceed with an analysis of variance test. The results are: 

A. Neutralist by Slight Wildernist - 0.0370; there is not a 

significant difference. 

B. Neutralist by Moderate Wildernist - 1.348; again, there is not 

a significant difference. 

C. Slight Wildernist by Moderate Wildernist - 2.478; there is a 

significant difference between the responses in the Slight 

Wildernist category and the Moderate Wildernist category. 
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Table 5.10. Chi-square analysis between responses to the statement 
"Gas stoves and lanterns should be used in place of 
natural firewood in the canyon'.' by wildernist category. 

X2 = 5.97 with 2df is not significantly different. 

Wildernist Strongly Strongly 
Rating Agree Agree Neutral Disagree Disagree Total 

Neutralist 6 
(11%) 

5 
(9%) 

10 
(19%) 

18 
(34%) 

14 
(26%) 

53 

Slight 
Wildernist 

19 
(6%) 

35 
(12%) 

84 
(28%) 

85 
(28%) 

81 
(27%) 

304 

Moderate 
Wildernist 

10 
(10%) 

21 
(21%) 

21 
(21%) 

24 
(24%) 

22 
(22%) 

98 

Total 35 61 115 127 117 455 
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Nearly 54 percent of the respondents either "Disagreed" or "Strong

ly Disagreed" with replacing the use of firewood with bottled gas. 

Thirty-one percent of the Moderate Wildernists "Agreed" or "Strongly 

Agreed" with the policy while less than 20 percent of the Slight Wilder

nists and Neutralists "Agreed" or "Strongly Agreed." A larger percentage 

of Neutralists and Slight Wildernists "Disagreed" or "Strongly Disagreed" 

with the policy than the Moderate Wildernists. Responses by the Neutral

ists were not significantly different from the Moderate Wildernists 

while responses from the Slight Wildernists did differ from the Moderate 

Wildernists. 

Spray for Bugs 

Small black flies and other insects can create some discomfort in 

camp. Although, spraying for bugs would not be consistent with the pre

servation mandate of the National Park Service a policy proposing bug 

spraying along the river corridor was presented to the participants. 

The responses to this policy are presented in Table 5.11. 

There i£ a significant difference between the responses of the 

different categories. The analysis of variance results are: 

A. Neutralist by Slight Wildernist - 2.638; there iŝ a significant 

difference in responses between the two categories. 

B. Neutralist by Moderate Wildernist - 3.164; there is_ a signifi

cant difference in responses between the two wildernist cate

gories . 

C. Slight Wildernist by Moderate Wildernist - 1.402; there is not 

a significant difference in responses between the two categories. 
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Table 5.11. Chi-square analysis between responses to the statement 
"The National Park Service should spray for bugs along 
the river" by wildernist category. 

X2 = 9.53 with 2df is significantly different at .01. 

Wildernist 
Rating 

Strongly 
Agree Agree Neutral Disagree 

Strongly 
Disagree Total 

Neutralist 5 
(9%) 

1 
(2%) 

5 
(9%) 

19 
(36%) 

23 
(43%) 

53 

Slight 
Wildernist 

4 
(1%) 

3 
(1%) 

31 
(10%) 

82 
(27%) 

184 
(61%) 

304 

Moderate 
Wildernist 

1 
(1%) 

1 
ci%) 

5 
(5%) 

20 
(20%) 

71 
(72%) 

98 

Total 10 5 41 121 278 455 
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Although 79 percent of the Neutralists either "Disagreed" or 

"Strongly Disagreed" with spraying for bugs, these respondents were 

significantly less opposed to spraying than individuals classified as 

Slight or Moderate Wildernists. 

Convert to Oar Trips 

The most volatile management issue concerning the Colorado River 

float trips is the mandatory conversion of motor to oar powered trips. 

The 1977 date on the questionnaire was originally proposed by the Park 

Service as the date of conversion. That date for complete conversion 

has been moved up to 1985 in the recently released River Management Plan. 

Responses to this policy follow in Table 5.12. 

There is a significant difference in responses among the three 

categories of respondents. An analysis of variance test indicates the 

following: 

A. Neutralist by Slight Wildernist - 3.721; there is_a significant 

difference between the responses by category of respondent. 

B. Neutralist by Moderate Wildernist - 9.908; there iŝ a signifi

cant difference. 

C. Slight Wildernist by Moderate Wildernist - 8.812; again, there 

is a significant difference. 

Sixty-eight percent of the Neutralists either "Disagreed" or 

"Strongly Disagreed" with the conversion policy, while only 16 percent 

of them "Agreed" or "Strongly Agreed." Fifty-three percent of the 

Slight Wildernists either "Disagreed" or "Strongly Disagreed" with the 
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Table 5.12. Chi-square analysis between responses to the statement 
"The current National Park Service policy is to convert 
all motorized river trips to rowing river trips" by 
wildernist classification. 

X2 = 120.31 with 2df is significantly different at .001. 

Wildernist 
Rating 

Strongly 
Agree Agree < Neutral Disagree 

Strongly 
Disagree Total 

Neutralist 4 
(8%) 

4 
(8%) 

9 
(17%) 

13 
(25%) 

23 
(43%) 

53 

Slight 
Wildernist 

69 
(23%) 

45 
(15%) 

30 
(10%) 

80 
(26%) 

81 
(27%) 

305 

Moderate 
Wildernist 

55 
(57%) 

19 
(20%) 

7 
(7%) 

10 
(10%) 

5 
!C5%) 

96 

Total 128 68 46 103 109... 454 
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the policy while 38 percent "Agreed" or "Strongly Disagreed." Only 15 

percent of the Moderate Wildernists "Disagreed" or "Strongly Disagreed" 

while 77 percent "Agreed" or "Strongly Agreed'.' with the conversion 

policy. The Moderate Wildernists were very much in favor of the conver

sion policy. The Neutralists were very much against the policy, and the 

Slight Wildernists were slightly against conversion to oars only. 

Carry Out Human Sewage 

At the time the questionnaire was administered porta-potties 

were required. The chemically treated effluent from the porta-potties 

was generally disposed of in a hole dug in the sand near the beach. 

However, the National Park Service instituted the requirement that all 

human wastes be carried out of the canyon in 1978. Responses to the 

policy of carrying human waste out of the canyon are presented in Table 

5.13. 

Approximately 53 percent of the sample "Disagreed" or "Strongly 

Disagreed" with the proposed policy, while only 27 percent "Agreed" or 

"Strongly Agreed." Wildernist classification was not significantly 

related to the responses. 

Improved Campsites 

Providing improved campsites including tables, fire pits, perma

nent toilet facilities, and water would not be in the spirit of a wilder

ness campout. However, the provision of such facilities does exist 

along other western rivers. Responses to this proposal are listed in 

Table 5.14. 
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Table 5.13. Chi-square analysis between responses to the statement 
"Human sewage should be carried out of the canyon" by 
wildernist category. 

X2 = 0.80 with 2df is not significantly different. 

Wildernist Strongly Strongly 
Rating Agree Agree Neutral Disagree Disagree Total 

Neutralist 6 
(11%) 

10 
(19%) 

10 
(19%) 

17 
(32%) 

10 
(19%) 

53 

Slight 
Wildernist 

43 
(15%) 

32 
(11%) 

63 
(21%) 

121 
(35%) 

38 
(15%) 

297 

Moderate 
Wildernist 

18 
(19%) 

11 
(12%) 

19 
(20%) 

33 
(35%) 

14 
(15%) 

95 

Total 67 53 92 171 62 445 

Table 5.14. Chi-square analysis between responses to the statement 
"River campsites should consist of permanent rough hewn log 
tables, shelters, and toilet facilities" by wildernist cate
gory. 

X2 = 7.82 with 2df is significantly different at .02. 

Wildernist 
Rating 

Strongly 
Agree Agree Neutral Disagree 

Strongly 
Disagree Total 

Neutralist 2 
(4%) 

4 
(8%) 

2 
(4%) 

9 
(17%) 

36 
(68%) 

53 

Slight 
Wildernist 

4 
(4%) 

13 
(4%) 

13 
(4%) 

58 
(19%) 

217 
(71%) 

305 

Moderate 
Wildernist 

0 
(0%) 

4 
(4%) 

0 
(0%) 

12 
(13%) 

80 
(83%) 

96 

Total 6 21 15 79 333 454 



109 

There is_ a significant difference between mean scores and wilder-

nist classification. An analysis of variance test indicates where the 

difference occurs: 

A. Neutralist by Slight Wildernist - 0.893; there is nonsignifi

cant difference. 

B. Neutralist by Moderate Wildernist - 2.217; there is nonsignifi

cant difference between the responses of these two categories. 

C. Slight Wildernist by Moderate Wildernist - 2.591; there is a 

significant difference between the Slight and Moderate Wilder

nists responses. 

Nearly 91 percent of the total sample "Disagreed" or "Strongly 

Disagreed" with the proposed policy. The primary difference between the 

Slight and Moderate Wildernists was that a higher percentage of Moderate 

Wildernists "Strongly Disagreed" with the campground improvement policy 

than the Slight Wildernists. 

Cleanup of Campsites 

Cleanup of the campsites has been the responsibility of all 

float trip participants. The participants were asked to comment on a 

policy whereby the National Park Service would clean the campsites. The 

responses are presented in Table 5.15. 

There was nô  significant difference between the responses in each 

of the three wildernist categories. 

Over 90 percent of the respondents "Disagreed" or "Strongly Dis

agreed" with having the National Park Service be responsible for cleaning 

up the campsites. 
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Table 5.15. Chi-square analysis between responses to the statement 
"Cleanup of camping areas in the canyon should be the 
responsibility of the National Park Service" by wildernist 
category. 

X2 = 5.49 with 2df is not significantly different. 

Wildernist Strongly Strongly 
Rating Agree Agree Neutral Disagree Disagree 

Neutralist 2 2 4 22 23 
(4%) (4%) (8%) (42%) (43%) 

Slight 2 6 18 93 184 
Wildernist (1%) (2%) (6%) (31%) (61%) 

Moderate 2 3 5 26 62 
Wildernist (2%) (3%) (5%) (27%) (63%) 

Total 6 11 27 141 269 

53 

303 

98 

454 
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Cooking Fires 

The issue of campfires is addressed a third time by asking the 

respondent to evaluate a proposed policy that would allow only cooking 

fires in ..the canyon. The responses are presented in Table 5.16. 

There ijs a significant difference between the responses by wil-

dernist category. An analysis of variance test results show signifi

cant differences among categories: 

A. Neutralist by Slight Wildernist - 1.814; there is not a signif

icant difference in responses between these two categories. 

B. Neutralist by Moderate Wildernist - 3.525; there is_ a signifi

cant difference. 

C. Slight Wildernist by Moderate Wildernist - 2.840; there is a 

significant difference between the responses between these two 

categories. 

Nearly one-half of the Neutralists "Disagreed" with this policy 

proposal. Approximately 75 percent of the Slight Wildernists have atti

tudes that ranged in the "Agree—Neutral—Disagree" area of choices. 

However, 63 percent of the Moderate Wildernists "Agreed" or "Strongly 

Agreed" with this proposed policy. 

Wash in the Pools 

The National Park Service has adopted strong guidelines for 

bathing in the canyon. No bathing is allowed in side canyon pools. 

Only bio-degradable soap is allowed for bathing in the main stream. 

Responses to the question concerning bathing in side canyon pools are 

found in Table 5.17. 
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Table 5.16. Chi-square analysis between responses to the statement 
"Only cooking fires should be allowed in the canyon" 
by wildernist category. 

X2 = 13.38 with 2df is significantly different at .01. 

Wildernist Strongly Strongly 
Rating Agree Agree Neutral Disagree Disagree Total 

Neutralist 6 
(11%) 

15 
(28%) 

6 
(11%) 

25 
(47%) 

1 
(2%) 

53 

Slight 
Wildernist 

56 
(19%) 

81 
(27%) 

74 
(25%) 

75 
(25%) 

12 
(4%) 

298 

Moderate 
Wildernist 

28 
(29%) 

33 
(34%) 

19 
(19%) 

14 
(14%) 

4 
(4%) 

98 

Total 90 129 99 114 17 449 

Table 5.17. Chi-square analysis between responses to the statement 
"It is 'OK' to wash oneself in waterfalls and small pools 
located off the river" by wildernist category. 

X2 = 15.83 with 2df is significantly different at .001. 

Wildernist Strongly Strongly 
Rating Agree Agree Neutral Disagree Disagree Total 

Neutralist 6 
(12%) 

29 
(57%) 

6 
(12%) 

5 
(10%) 

5 
(10%) 

51 

Slight 
Wildernist 

26 
(9%) 

127 
(43%) 

36 
(12%) 

63 
(21%) 

46 
(15%) 

298 

Moderate 
Wildernist 

12 
(13%) 

23 
(24%) 

7 
(7%) 

18 
(20%) 

34 
(36%) 

94 

Total 44 179 49 86 85 443 



113 

There is_a significant difference between the responses and wil-

dernist classification. The analysis of variance test results are: 

A. Neutralist by Slight Wildernist - 2.244; there is nô  significant 

difference in responses between the two categories. 

B. Neutralists by Moderate Wildernist - 3.986; there is_ a signifi

cant difference in responses between the two categories. 

C. Slight Wildernist by Moderate Wildernist - 2.849; there iŝ  a 

significant difference between the responses of the Slight and 

Moderate Wildernists. 

Both the Neutralists and Slight Wildernists "Agreed" or "Strong

ly Agreed" with bathing in the pools and side streams (69% and 52%, 

respectively). Fifty-six percent of the Moderate Wildernists "Disagreed" 

or "Strongly Disagreed" with bathing in side canyon waterfalls and pools. 

Summary of Responses to Management 
Policy by Wildernist Classification 

Table 5.18 presents an overview of how the respondents in each 

wildernist category reacted to each proposed policy. Seven of sixteen 

responses to the management attitude questions by the Moderate Wilder

nists were significantly different from the responses of the Slight 

Wildernists and Neutralists. Those policies were river trip conveniences, 

limiting the number of people, evening campfires, life-jackets, flying 

sightseers, converting to oar, and improved campsites. Neutralists and 

Slight Wildernists responded to the proposed policies in a similar man

ner. 11 of 16 times. However, the five policies in which the Neutralists 

responded significantly differently from the Slight Wildernists were 
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Table 5.18. Mean scores of wildernist categories regarding proposed 
management policies. 

Note: N = Neutralist, S = Slight Wildernist, M = Moderate 
Wildernist, and v»/ indicates that variables are not signif
icantly different. 

Management Strongly Strongly 
Policy Agree Agree Neutral Disagree Disagree 

0 1 2. 3 4 

1. More N S M 
Conveniences 1.85 2.48 3.05 

0.83 
2. Limit M S__N 
No. People 0.49 1.04 

3.68 
3. Bury NSJ1 
Trash 3.51 3.74 

4. Evening N S M 
Campfire 1.25 1.92 2.45 

5. Life- M 
Jackets 0.60 1.16 

0.55 
6. Food 
Handling 0 .  51 0.60 

0 .  32 
7. Fly SBM 
Injured Out 0.28 . 0.42 

8. Fly N S M 
Sightseers 2. 38 2.92 3.56 

2.57 
9. Gas M NS 
Stoves 2.28 2.55 

3.44 
10. Spray 
for Bugs 

N 
3.02 

S M 
3.62 

11. Convert M S N 
to Oar Only 0.86 2.19 2.89 

2.27 
12. Human MSJI 
Sewage Disposal 2.15 2 .28 
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Table 5.18.—Continued. 

Management Strongly Strongly 
Policy Agree Agree Neutral Disagree Disagree 

0 12 3 4 
__ 

13. River N__S M 
Camps ites 3.38̂  3.75 

3.46 
14. Cleanup N 
by Park Service 3.17 3.49 

1.53 
15. Cooking M N_j> 
Fires 1.17 1.68 

16. Bathing hi S M 
in Pools 1.49 1.92 2.41 



116 

conversion to oar trips, flying sightseers below .the rim, evening camp-

fires, spraying for bugs, and providing conveniences to allow for a 

better river trip. 

Trip Evaluation 

The weighted chi-square analysis was also used to compare the 

responses of the three categories of wildemists by how satisfied they 

were with their river trip, whether the river trip was a wilderness 

experience, and how individuals rated themselves along a wilderness 

continuum. 

Satisfaction with Trip 

A. very high percentage of the participants were satisfied with 

their river trip irrespective of their wildernist rating Csee Table 

5.19). There is not a significant difference between wildernist cate

gory and levels of satisfaction with the river trip. 

Wilderness Experience 

Each individual was asked to respond to whether their river trip 

was a wilderness experience. The responses are presented in Table 5.20. 

There is not a significant difference between wildernist rating and 

whether the respondents had a wilderness experience. 

Eighty-five percent of the total sample said that their river 

trip was a wilderness experience; only 13 percent said it was not. 

Self-Rating 

The participants were asked to rate themselves on a wilderness 

continuum. The results of this self-rating are presented in Table 5.21. 
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Table 5.19. Chi-square analysis between responses to the question 
"How well satisfied were you with your river trip?" 
wilderness category. 

by 

X2 = 1.74 with 2df is not significantly different. 

Wildernist 
Rating 

Very 
Unsatis. Unsatis. Neutral Satis. 

Very 
Satis. Total 

Neutralist 0 
(0%) 

0 
(0%) 

2 
(4%) 

6 
(11%) 

45 
(85%) 

53 

Slight 
Wildernist 

2 
(1%) 

2 
(1%) 

2 
(1%) 

46 
(15%) 

252 
(83%) 

304 

Moderate 
Wildernist 

0 
(0%) 

0 
(0%) 

0 
(0%) 

13 
(13%) 

84 
(87%) 

97 

Total 2 2 4 65 381 454 

Table 5.20. Chi-square analysis between responses to the question 
"Do you consider your river trip through the Grand Canyon 
a Wilderness Experience?" by wildernist classification. 

X2 = 1.39 with 2df is not significantly different. 

Wildernist 
Rating Yes No Both Total 

Neutralist 45 
(84%) 

8 
(16%) 

c\
° 
O
 O
 

53 

Slight 
Wildernist 

263 
(87%) 

33 
(11%) 

8 ' 
(3%) 

304 

Moderate 
Wildernist 

76 
(78%) 

20 
(21%) 

1 
(1%) 

97 

Total 384 61 9 454 
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Table 5.21. Chi-square analysis between responses to the question 
"How do you rate yourself with regard to the following 
system?" by wildernist classification. 

X2 = 11.79 with 2df is significantly different at .01. 

Wildernist 
Rating 

Hard Core 
Wildernist 
Purist 

Hard Core 
Urbanist 

Total 

Neutralist 1 
(2%) 

19 
(38%) 

18 
(36%) 

4 
(8%) 

6 
(12%) 

2 
(4%) 

0 
(0%) 

50 

Slight 
Wildernist 

25 
C8%) 

133 
(44%) 

83 
(23%) 

39 
(13%) 

14 
(5%) 

7 
(2%) 

0 
(0%) 

301 

Moderate 
Wildernist 

19 
(20%) 

48 
(49%) 

18 
(19%) 

7 
(7%) 

1 
(1%) 

1 
(1%) 

3 
(3%) 

97 

Total 45 200 119 50 21 10 3 448 

There is_a significant difference between wildernist rating and 

the response on the wilderness continuum. An analysis of variance test 

produced the following results: 

A. Neutralists by Slight Wildernists - 1.859; there is not a sig

nificant difference in the responses of the two Wildernist 

groups. 

B. Neutralist by Moderate Wildernist - 3.209; there i£ a signifi

cant difference between the two groups. 

C. Slight Wildernist by Moderate Wildernist - 2.410; there is_ a 

significant difference between the responses of the Slight and 

Moderate Wildernist. 
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Moderate Wildernists perceived themselves as more wilderness 

oriented than people classified in the two other wildernist groupings.; 

Results from the chi-square test tends to substantiate the wildernist 

classification system used in this analysis. 

Summary 

Chapter 5 has examined results from the analysis of SAQ data 

including user attitudes concerning sixteen river management policies, 

the classification of users into three groups of wildernists, and com

parison of responses to river management policy by wildernist classifi

cation . 

Individuals were grouped into three wildernist categories, 

Neutralists, Slight Wildernists, and Moderate Wildernists. The Neutral

ists and Slight Wildernists agreed in their response to management 

questions 11 of 16 times. Moderate Wildernists responded differently 

from the Neutralists and Slight Wildernists 11 of 16 times. 

Four proposed policies in which all categories of wilderness 

user had similar responses were: disagreeing with burying trash on 

beaches, satisfaction with food handling, disagreeing with carrying 

out human sewage, and disagreeing with having the National Park Service 

clean, up the beaches. 



CHAPTER 6 

COMPARISON BETWEEN PRE-TRIP/ON-SITE VARIABLES 
WITH MEAN WILDERNIST SCORES 

The final phase of statistical analyses performed on the SAQ 

data include: (1) a multiple regression analysis examining association 

between pre-trip/on-site variables with mean wildemist scores, (2) an 

analysis of variance test for least significant differences in mean 

scores for pre-trip/on-site variables associated with mean wildemist 

scores, and (3) a multivariate analysis to test for independence between 

the pre-trip/on-site variables. 

Measure of Association between Pre-Trip/On-Site 
Variables with Mean Wildemist Scores 

An analysis of variance test was performed using a multiple re

gression dummy variable technique. Pre-trip/on-site responses were inde

pendent variables while the mean wildemist score for each individual was 

the dependent variable. Dummy variable scores were computed for all 21 

background responses. 

The Null Hypothesis assumes that there is no significant associ

ation between the mean wildemist score and the response per pre-trip/ 

on-site variable. Results of the regression analysis were used to test 

the Null Hypothesis through the Least Significant Difference (LSD) 

F-test. A significance level of 0.05 or less was used to reject 

the Null Hypothesis. Rejection of the Null Hypothesis indicates an 

association between the independent variable and mean wildemist scores. 

120 



121 

If the Residual Mean Square is greater than LSD, then there is an 

association between the dependent and independent variables: LSD (.05) 

is equal to 1.96. F-score is equal to Mean Square divided by Experi

mental Error Mean Square: 

Results of the multiple regression analysis are presented in Tables 6.1 

and 6.2. 

the mean wildernist score. A one-tailed t-test has been performed on 

the responses to each of the eight variables associated with the mean 

wildernist score. This test is performed to determine the association 

of background variables with wildernist scores. The statistical formula 

used in this analysis is: 

F-score 
Mean Square 

Experimental Error Mean Square 

Measure of Association between Responses to Pre-Trip/ 
On-Site Variables with Mean Wildernist Scores 

Eight of the 21 pre-trip/on-site variables are associated with 

Least Significant Difference (.05) = t 
# 

V. 16517(r̂ +rf") 
n j n2 

where 

t 
.025 

1.96 

.16517 = Experimental Error Mean Square 

ni,n2 = number of responses per dependent variable category , 

XQ,X̂  are the mean wildernist scores tested. 
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Table 6.1. Regression analysis of wildemist mean scores by 19 pre-trip/ 
on-site variables. 

Note: Symbol (*) indicates significant difference at .05 
level, and association exists between variable and wilder-
nist mean score. 

Independent 
Variable 

Dependent Variable = Wildernist Mean Score 

Degrees Sum of Mean 
Squares Square Freedom F-Score 

Week of 
Departure 

Mode of 
Travel 

Private/ 
Commercial? 

No. Boats/ 
Party 

No. People/ 
Boat 

No. People/ 
Party 

Previous Trips 

Sleeping in Bag 

Sleeping in Cabin 

Seeing Wildlife 

Remoteness 
from City 

Absence of Man-
made Features 

Absence of 
People 

Camped Before? 

14 

1 

6 

6 

3 

3 

1 

11.02473 

3.38377 

0.03418 

1.0629 

0.35509 

3.42781 

0.13119 

2.31596 

2.63226 

0.30491 

1.13933 

1.39217 

2.2037 

0.0440 

0.78748 

1.69189 

0.03418 

0.17715 

0.07102 

0.42848 

0.13119 

0.28599 

0.43817 

0.10164 

0.22787 

0.69609 

0.73457 

0.04398 

4.7677* 

10.2433* 

0.2069 

1.0725 

0.4300 

2.5942* 

0.7943 

2.3369* 

2.6561* 

0.3333 

1.3796 

4.2144* 

4.4473* 

0.2663 
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Table 6.1.—Continued. 

Dependent Variable = Wildernist Mean Score 

Independent 
Variable 

Degrees 
Freedom 

Sum of 
Squares 

Mean 
Square F-Score 

Backpacked 
Before? 

1 1.5054 1.50538 9.1141* 

Sex 1 0.1753 0.17532 1.0615 

Age 6 1.4932 0.24887 1.5068 

Education 3 0.65443 0.21814 1.3207 

Income 10 2.82438 0.28243 1.7100 

Experimental 
Error 

176 29.07 0.16517 



124 

Table 6.2. Regression analysis of wildemist mean scores by two 
pre-trip/on-site variables. 

Dependent Variable = Wildemist Mean Score 

Independent Degrees Sum of Mean 
Variable Freedom Squares Square F-Score 

Profession 

Residence 

Experimental 
Error 

15 

34 

392 

3.6568 

12.4452 

90.0564 

0.24378 

0.36604 

0.22974 

1.0611 

1.5933 
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The eight variables associated with mean wildernist scores are: 

week of departure, mode of travel, number of people per party, sleeping 

in a sleeping bag, sleeping in a cabin, absence of man-made features, 

absence of people, and previous backpacking experience. Results from 

the LSD analysis for each of these eight variables are presented below. 

Week of Departure 

Date of departure has been coded by week and month. Each month 

has been assigned four weeks in the following manner: June 1 to June 7 

has been classified Week 1 June, . . . Week 4 June, spans from June 22 

to the end of the month. Fifteen departure dates were recorded. Data 

results presented in Table 6.3 compare the mean wildernist scores by week 

of departure. Only those weeks of departure where four or more partici

pants responded have been presented in Table 6.3. 

Individuals taking river trips in the first weeks of June and 

August have the highest mean wildernist scores and are significantly 

different from all other weeks of departure. Departure weeks ranked 10, 

11 and 12 are composed of participants with the lowest mean scores. 

Mode of Travel 

Table 6.4 presents data which indicate significant differences 

between mean wildernist scores and mode of travel. There is a signifi

cant difference between the mode of travel of a participant and his/her 

wildernist score. These results indicate that individuals that have 

taken a dory trip have significantly higher wildernist ratings than 

individuals who have taken motor and/or oar trips, and that individuals 
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Table 6.3. Test for significant assications between mean wildemist 
scores by week of departure. 

Significant Differ-
Week of Mean Score ence in Week of 
Departure Freq. (Wildemist) SD* Rank Departure by Rank 

1st Wk. June 7 4.8214 .3113 1 3 through 12 

2nd Wk. Aug. 8 4.5286 .6463 2 3 through 12 

3rd Wk. June 35 4.1817 .5051 3 1, 2, 10, 12 

2nd Wk. June 20 4.1743 .4603 4 1, 2, 9, 10, 12 

3rd Wk. Sept. 28 4.1660 .4054 5 1, 2, 9, 10, 12 

1st Wk. Sept. 15 4.1073 .4290 6 1, 2, 12 

2nd Wk. July 45 4.0383 .4618 7 1, 2, 12 

3rd Wk. Aug. 31 3.9894 .3843 8 1, 2, 1.2 

1st Wk. Aug. 28 3.9345 .4941 9 1, 2, 4, 5, : 12 

1st Wk. July 33 3.9266 .4628 10 1 through 5, 12 

4th Wk. • Aug. 4 3.8714 .5003 11 1, 2 

4th Wk. Sept. 5 3.4850 .8819 12 1 through 10 

*SD - standard deviation. 

Table 6.4. Test for significant associations between mean wildemist 
score and mode of travel. 

Significant Differ-
Mode of Mean Score ence in Mode of 
Travel Freq. (Wildemist) SD* Rank Travel by Rank 

Dory 19 4.6107 .4909 1 2, 3 

Oar 35 4.3353 .3409 2 1, 3 

Motor 208 3.9885 .4867 3 1, 2 

*SD - standard deviation. 



127 

who have taken oar trips have a higher wildernist rating than those 

people who have taken a motor trip. 

Number of People per Party 

The number of people per party is associated with an individual's 

wildernism score. Differences in party size and wildernist score are 

significant only in parties of 71 people or more as shown in Table 6.5. 

Participants in river trip parties consisting of 71 or more 

people have a significantly lower mean wildernist score than participants 

in smaller river parties. However, there were not enough responses in 

this category to draw meaningful conclusions from the results. 

Sleeping in a Sleeping Bag 

Participants were asked to respond to how much they liked sleep

ing in a sleeping bag in the backcountry. Eighty-seven percent of the 

respondents stated that they either "Liked" or "Strongly Liked" sleeping 

in a sleeping bag. The test for significant difference between whether 

they liked sleeping in a sleeping bag by mean wildernist scores is shown 

in Table 6.6. 

Individuals who ?'Strongly Liked" sleeping in a bag in the back-

country have the highest mean wildernist scores. The two response cate

gories with the highest mean wildernist scores had significantly 

different mean scores. The other five response categories have lower 

mean wildernist scores, but there was not a significant difference 

between them. 
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Table 6.5. Test for significant associations between mean 
wildemist score and number of people per party. 

Number of 
People/Party Freq. 

Mean Score 
(Wildemist) SD* Rank 

Significant Differ
ence Between Number 
People/Party by Rani 

6-10 4 4.3906 .3078 1 9 

36-40 30 4.1130 .4399 2 9 

26-30 76. 4.1020 .5016 3 9 

31-35 79 4.1010 .5295 4 9 

21-25 32 4.0844 .3997 5 9 

11-15 5 4.0475 1.1066 6 9 

41-50 3 3.9750 .2411 7 

16-20 29 3.9726 .4761 8 9 

71 § over 3 3.3514 .4970 9 1 through 6, 8 

*SD - standard deviation. 

Table 6.6. Test for significant associations between mean wildemist 
scores and sleeping in a sleeping bag. 

Response 
Category Freq. 

Mean Score 
(Wildemist) SD Rank 

Significant Differ
ence in Response 
Category by Rank 

Strongly Like 130 4.1752 .5237 1 2, 5, 6, 7 

Like 99 4.0333 .4629 2 1, 5 

Neutral Dislike ! 6 3.9591 .4372 3 

Neutral Like 11 3.9445 .3634 4 

Neutral 12 3.7841 .5259 5 1, 2 

Dislike 3 3.6458 .4521 6 1 

Strongly Dislike 1 3.3750 0 7 1 
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Sleeping in a Cabin 

Twenty-nine percent of the respondents indicated that they would 

rather not sleep in a cabin in the backcountry while 41 percent indi

cated they enjoyed it. Differences in mean wilderness scores between 

the response categories are presented in Table 6.7. 

Users who "Strongly Disliked" sleeping in a cabin in the back-

country have the highest mean wildernist score. Those users who gener

ally favored sleeping in a cabin have the lowest mean wildernist scores. 

Absence of Man-made Features 

Ninety-nine percent of the respondents indicated that they 

"Liked" or "Strongly Liked" the absence of man-made features in the 

backcountry. Differences in responses•indicated that those individuals 

who responded "Strongly Like" possessed the highest mean wildernist score 

Csee Table 6.8). 

Response categories with frequencies of 1 are presented in 

Table 6.8 simply for information. Lack of significant difference in 

mean scores cannot be accurately measured with a frequency of only one. 

However, the statistical difference in mean scores between "Like" and 

"Strongly Like" response categories should be noted. A large difference 

in mean wildernist scores occurred between these two seemingly close 

responses concerning backcountry use. 

Absence of People 

The largest percentage of respondents indicated they "Strongly 

Liked" the absence of people in the backcountry, and as well, possessed 

the second highest mean score responses. Interestingly though, the 
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Table 6.7. Test for significant difference in mean wildemist scores 
by preference for sleeping in a cabin in the backcountry. 

Response 
Category Freq. 

Mean Score 
(Wildemist) SD* Rank 

Significant Differ
ence in Response 
Category by Rank 

Strongly Dislike 35 4.3862 .4330 1 3, 4, 5, 6, 7 

Neutral Dislike 11 4.3004 .4554 2 4, 6, 7 

Dislike 30 4.0987 .4979 3 1 

Neutral 78 4.0367 .4450 4 1, 2 

Neutral Like 17 4.0221 .5186 5 1 

Like 71 3.9821 .5126 6 1, 2 

Strongly Like 20 3.9595 .6205 7 1, 2 

*SD - standard deviation. 

Table 6.8. Test for significant difference in mean wildemist scores 
by preference for absence of man-made features in the 
backcountry. 

Response 
Category Freq. 

Mean Score 
(Wildemist) SD* Rank 

Significant Differ
ence in Response 
Category by Rank 

Strongly Like 232 4.1315 .4781 1 3 

Dislike 1 3.8125 0 2 

Like 27 3.6847 .5419 3 1 

Neutral Like 1 3.6675 0 4 

Neutral 1 3.4375 0 5 

*SD - standard deviation. 
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response category with the highest mean wildernist score was "Neutral 

Like" (see Table 6.9). 

There is a significant difference in mean wildernist scores 

between those individuals who responded "Neutral Like" and "Strongly 

Like" by those who responded "Like" and "Neutral." 

Have You Ever Backpacked Before? 

Fifty-three percent of the respondents had not participated on 

an overnight backpack. These non-backpackers have a significantly lower 

mean wildernist score than individuals with backpacking experience Csee 

Table 6.10). 

Summary of Association Between Pre-Trip/On-Site 
Variables and Mean Wildernist Scores 

By examining the eight pre-trip/on-site variables that are 

associated with mean wildernist scores, the following patterns emerge. 

Individuals possessing the highest wildernist scores responded to the 

eight background variables as follows: they embarked on their river 

trip in June, participated on a dory trip, had less than forty people 

in their party, "Strongly Liked" sleeping in a bag in the backcountry, 

"Strongly Liked" the absence of man-made features, "Neutral-Liked" and 

"Strongly Liked" absence of people in the backcountry, and had previous 

backpacking experience. 

Individuals with the lowest mean wildernist scores generally 

embarked on their trip in August, took a motor trip, participated in 

parties of over 40 people, generally disliked sleeping in a bag in the 

backcountry, liked sleeping in a cabin, liked the absence of man-made 
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Table 6.9. Test for significant difference in mean wildemist scores 
by preference for absence of people in the backcountry. 

Response 
Category Freq. 

Mean Score 
(Wildernist) SD* Rank 

Significant Differ
ence in Reponse 
Category by Rank 

Neutral Like 8 4.2252 .3621 1 3, 5 

Strongly Like 170 4.1913 .2296 2 3, 5 

Like 68 3.8515 .2366 3 1, 2 

Neutral Dislike 1 3.8125 0 4 

Neutral 5 3.7938 .2293 5 1, 2 

*SD - standard deviation. 

Table 6.10. Test for significant difference in mean wildemist scores 
by backpacking experience. 

Response 
Category Freq. 

Mean Score 
(Wildernist) SD* Rank 

Significant Differ
ence in Response 
Category by Rank 

Yes 123 4.1562 .4844 1 2 

No 139 4.0125 .5102 2 1 

*SD - standard deviation. 
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features and absence of people in the backcountry, and have not had 

previous backpacking experience. 

Test for Independence Between 
Pre-Trip/On-Site Variables 

The final step in the analysis of the SAQ data is a multivariate 

analysis of the eight background variables. The multivariate analysis 

is designed to test for independence between these variables. The multi

variate analyses used in this study follow the model for testing "mM-way 

contingency tables developed by Leo A. Goodman (1970). 

Two analyses of contingency tables included: a three-way table 

which was designed to estimate interactions between month of departure, 

mode of travel, and number of people per party; and, a five-way contin

gency table testing independence between preferences for sleeping bags, 

cabins, absence of man-made features, absence of people, and previous 

backpacking experience. The results are presented below. 

Three-way Contingency Table 

A three-variable table was set up to test for independence 

between the variables. The Null Hypothesis was that the above three 

variables are independent of each other. Responses were collapsed into 

new categories in two of the three variables; that is, number of people 

were recorded by category: 0 to 19 per party, 20 to 29 people per 

party, and 30 or more people per party. Week of departure was recoded to 

month of departure for the four months of June, July, August, and Septem

ber. These reclassifications were needed to reduce the number of empty 
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cells in the contingency table analysis. Therefore, a 3 by 3 by 4-way 

table was used in the analysis. 

The results of the test for independence in the three-way con

tingency table were a chi-square of 23.23 with 12 degrees of freedom. 

The Null Hypothesis is_ rejected at .05 and the three variables are not 

independent of each other. Chi-square analyses of the data are pre

sented in Tables 6.11-6.14. 

Existence of an interrelationship between these three variables 

is not surprising since the questionnaires were distributed to as many 

individuals within a river party on a single day as possible. Therefore, 

questionnaires could have been distributed to very homogeneous groups 

of participants during any particular weekend. 

Five-way Contingency Table 

The five-way contingency table analysis is similar to the three-

way table test. The Null Hypothesis is that the following five back

ground variables are independent of each other: preference for sleeping 

in a sleeping bag, sleeping in a cabin, absence of man-made features 

and absence of people in the backcountry, and previous backpacking 

experience. 

If all responses were used in the contingency table analysis, 

there would be a need to fill 2400 cells with 261 responses. The large 

number of cells and small number of responses would provide meaningless 

results. The responses for the three variables were collapsed into two 

categories: (1) "Strongly Like" and (2) "Like" to "Strongly Dislike" 

inclusive. These two response categories generally correspond to the 
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Table 6.11. Relationship between mode of travel by number of people 
per party who embarked on their river trip in June 1974. 

X2 = 9.78 with 4df is significantly associated at the 
.05 level. 

Embarked in Month of June 1974 

Mode of 
Number of People per Party 

Travel 0 to 20 21 to 35 36 and above Total 

Motor 10 28 9 47 
C7.34) (33.05) (6.61) 

Oar 0 14 0 14 
(2.19) (9.84) (1.97) 

Dory 0 3 0 3 
CO.47) (0.66) (0.42) 

Total 10 45 9 64 

Table 6.12. Relationship between mode of travel by number of people 
per party who embarked on their river trip in July 1974. 

X2 = 12.71 with 4df is significantly associated at .02. 

Embarked in Month of July 1974 

Mode of Number of People per Party 

Travel 0 to 20 . 21 to 35 36 and above Total 

Motor 4 47 11 * 62 
(7.95) (45.31) (8.71) 

Oar 6 10 0 16 
(0.28) (11.69) (2.26) 

Dory 0 0 0 0 
(0) (0) (0) 

Total 10 57 11 78 
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Table 6.13. Relationship between mode of travel by number of people per 
party who embarked on their river trip in August 1974. 

X2 = 11.89 with 4df is significantly associated at .02. 

Mode of 
Travel 0 to 20 

Embarked in Month of August 1974 

Number of People per Party 

21 to 35 36 and above Total 

Motor 

Oar 

Dory 

Total 

4 
(3.56) 

0 
CO. 28) 

0 
CO.17) 

46 
C45.33) 

5 
C3.54) 

0 
C2.13) 

51 

14 
C15.ll) 

0 
CI.58) 

3 
CO.71) 

17 

64 

72 

Table 6.14. Relationship between mode of travel by number of people per 
party who embarked on their river trip in September 1974. 

Xr = 0.32 with 4df is.not significantly associated. 

Embarked in Month of September 1974 

Mode of Number of People per Party 

Travel 0 to 20 21 to 35 36 and above Total 

Motor 11 24 0 35 
CIO.20) C24.76) CO) 

Oar 3 10 0 13 
C3.79) C9.21) CO) 

Dory 0 0 0 0 
CO) CO) CO) 

Total 14 34 0 48 
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statistical differences in mean wildernist scores by variable response 

(see Tables 6.7 to 6.10). Responses to sleeping in a cabin in the back-

country were collapsed into "Dislike" to "Strongly Dislike" and "Neutral" 

to "Strongly Like" categories. Response categories to previous back

packing experience remain unchanged. Collapsing the responses to a 2 by 

2 by 2 by 2 by 2 contingency table allowed for the 261 responses to fit 

into a 32 cell table. The five-way contingency table analysis resulted 

in a chi square of 0.00026 with one degree of freedom. The Null Hypo

thesis is accepted. The five variables are independent of each other 

in the five-way analysis. 

Additional analyses included tests for independence between four 

variable interaction; and three, four, and five variable interaction. 

All were found to be independent of each other. However, the Null Hypo

thesis was rejected for tests between pairwise interaction as the chi-

square was 71.37 with 10 degrees of freedom. The next step in this 

analysis is to identify those pairs that interact With one another. 

Pairwise Interaction Between 
Five Background Variables 

Five of the ten pairs of variables have been shown to be signifi

cantly interrelated (refer to Figure 6.1). Preference for sleeping in a 

sleeping bag in the backcountry is interrelated with three variables while 

the preference for absence of people is related to two variables. 

Sleeping Bag. The responses to variables that are interrelated 

to responses concerning sleeping in a sleeping bag are presented in 

Tables 6.15, 6.16, and 6.17. 
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Sleeping 
in a 
Sleeping 
Bag 

001 Absence 
of Man-Made 
Features 

.01 

Sleeping 
in a 
Cabin 

Have 
Backpacked 
Before 

001 

Absence 
of 

People 

Figure 6.1. Schematic indicating interaction between five pre-trip/ 
on-site variables that are also associated with mean 
wilernist scores. 

Note: Numbers represent level of significance in chi-
square test. 
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Table 6.15. Preference for sleeping in a sleeping-bag by preference for 
sleeping in a cabin. 

X2 = 9.45 with ldf is significantly associated at .01. 

Sleeping Sleeping in a Sleeping Bag 

in a Cabin Dislike to Like Strongly Like Total 

Dislike to 27 49 76 
Strongly Dislike (38.29) (37.71) 

Neutral to 105 81 186 
Strongly Like (93.71) (92.29) 

Total 132 130 262 

Table 6.16. Preference for sleeping in a sleeping bag by preference for 
absence of man-made features. 

X2 = 11.91 with ldf is significantly associated at .001. 

Absence of Man-
made Features 

Sleeping in a Sleeping Bag 

Dislike to Like Strongly Like Total 

Dislike to 
Like 

24 
(15.11) 

6 
(14.89) 

30 

Strongly 
Like 

108 
(116.89) 

124 
(115.11) 

232 

Total 132 130 262 
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Table 6.17. Preference for sleeping in a sleeping bag by previous 
backpacking experience. 

X2 = 10.31 with ldf is significantly associated at .01. 

Previous Sleeping in a Sleeping Bag 

Backpacking Strongly 
Experience Dislike to Like Strongly Like Total 

No 83 56 139 
(70.03) (68.97) 

Yes 49 74 123 
(61.97) (61.03) 

Total 132 130 262 
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In Table 6.15, over two-thirds of the x* (6.41) is a result of 

the "Dislike" to "Strongly Dislike" responses to sleeping in a cabin. 

A higher number of individuals "Strongly Liked" sleeping in a sleeping 

bag and "Disliked" sleeping in a cabin than expected. The individuals 

in cell 1,2 have high wilderness ratings while the 105 individuals in 

cell 2,1 have the lowest ratings. 

As shown in Table 6.16, the 124 individuals, cell 2,2, who 

"Strongly Liked" sleeping in a sleeping bag and "Strongly Liked" absence 

of man-made features in the backcountry have the highest wilderness 

ratings while those 24 individuals in cell 1,1 have the lowest wilder-

nist ratings. 

The 74 individuals who have backpacked before and "Strongly Liked" 

sleeping in sleeping bags in the backcountry have higher wildernist 

scores than individuals in the other cells in Table 6.17. 

Absence of People. The responses to variables that are inter

related to responses concerning absence of people are presented in 

Tables 6.18 and 6.19. 

In Table 6.18, the low number of individuals, 17, who fit into 

cell 1,1 contributed heavily to the chi-square score. The 59 individu

als in cell 2,1 have the highest wildernist rating while those in cell 

1,2 have the lowest rating. 

Table 6.19 shows the majority of respondents "Strongly Liked" 

the absence of people and absence of man-made features. These individu

als have the highest wildernist rating of those in other cells in Table 

6.16. The 24 individuals in cell 1,1 have the lowest rating. 
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Table 6.18. Preference for absence of people by preference for sleeping 
in a cabin. 

X2 = 7.64 with ldf is significantly associated at .01. 

Absence of People in Backcountry 

Sleeping Strongly 
in a Cabin Dislike to Like Strongly Like Total 

Strongly Like 17 59 76 
to Neutral (26.69) (49.31) 

Dislike to 75 111 186 
Strongly Dislike (65.31) (120.69) 

Total 92 170 262 

Table 6.19. Preference fox absence of people by preference for absence 
of man-made features. 

X2 = 29.99 with ldf is significantly associated at .001. 

Absence of Man-
Made Features 

Absence of People in Backcountry 

Strongly 
Dislike to Like Strongly Like Total 

Strongly Dislike 
to Like 

24 
CIO.53) 

6 
(19.47) 

30 

Strongly 
Like 

68 
(81.47) 

164 
(150.53) 

232 

Total 92 170 262 
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Summary 

Eight background variables are associated with mean wildernist 

scores. They are week of departure, mode of travel, number of people 

per party, preference for sleeping in a sleeping bag, preference for 

sleeping in a cabin, absence of man-made features, absence of people, 

and previous backpacking experience. Of these variables, the first 

three are dependent upon each other. Five pairs of the last five varia

bles are also associated. 

Individuals who were most wildernist oriented took a dory trip, 

had previous backpacking experience, and strongly favored the rigors of 

camping outdoors away from other people and civilization. The least 

wildernist oriented participants took motor trips, have not had back

packing experience, and enjoyed some conveniences when vacationing in 

the backcountry. 

Contingency table analyses indicate that there is an association 

between when participants embarked on their river trip, the mode of 

travel, and number of people in their party. Furthermore, participants 

who liked sleeping in a sleeping bag outdoors also had previous backpack

ing experience and strongly disliked sleeping in a cabin. Individuals 

who liked the absence of people and absence of man-made features also 

tended to "Strongly Dislike" sleeping in a cabin. 



CHAPTER 7 

RESULTS OF PAIRED-PICTURE COMPARISON 
DATA ANALYSIS CONCERNING ATTITUDES ' 
ABOUT RIVER MANAGEMENT POLICY 

The Paired-Picture Comparison (PPC) survey was designed to 

address the three issues associated with management of river float trips 

through the Grand Canyon. These issues, presented in Chapter 1, include: 

(1) identifying user attitudes about river management policy, (2) com

paring pre- and post-trip responses to river management policy, and 

(3) measuring the association between user socio-economic and wilder

ness experiences with attitudes about river management policy. 

Results from the PPC analysis which examine the above three 

issues are presented in Chapters 7 and 8. River management attitudes 

and comparisons between pre- and post-trip responses are discussed in 

Chapter 7. Chapter 8 examines the associations between pre-trip/on-site 

variables and river management attitudes. 

Statistical Tests 

Four statistical tests have been used to analyze the Paired-

Picture Comparison data. A discussion of each follows. 

Bradley-Terry Model 

The first test used is the Bradley and Terry Model for paired 

comparisons (1976, pp. 216-219). The basic model for paired comparisons 

follows: 
144 
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which yields the likelihood equation 

5T- ? Cp-#T = i"1' • • •' 1 c i  3  rj 

which is solved iteratively for and 

I P .  =  1  

i 1 

where p. is the estimate of ir. . 
ri I 

Hie estimates p̂  of ti\ used for pairwise comparison of treatments 

and the ratio P̂ /Pj measure the relative frequency of occurrence of rank 

1 for treatment i as compared with treatment j for this particular paired 

comparison. When the estimates are converted to logarithms, the values 

log p̂  occur on a linear scale and permit overall comparisons of the 

experimental treatments. 

This model tests the Null Hypothesis; that is, identical prefer

ence ratings occur for each of three (or five) treatments in the PPC. 

The Null Hypothesis is rejected at the .05 level of significance. 

The Bradley-Terry Model provides maximum likelihood ratio 

estimates of relative selection probabilities of treatments. Relative 

preference probabilities are tested for significance by a chi-square test 

using one degree of freedom (df). 

Test for Appropriate Model 

A major limitation to the Bradley-Terry Model is that it is not 

designed to measure discrete responses. Hence, if one treatment received 

a very high percentage of responses while a second variable has received 
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a very low percentage, of responses, the model will not provide accurate 

results. Therefore, a likelihood ratio statistic (LRS) test for appro

priate model is performed for each PPC test. This LRS test for approri-

ate model indicates whether PPC selection probabilities are discrete or 

fall along a continuum. Hence, the Null Hypothesis for the LRS test 

for appropriate model is that the relative preference for each PPC treat

ment fall along a continuum. The level of significance of the chi-square 

test with 1 df chosen was .05. 

Estimated Chi Square 

If the Null Hypothesis for the LRS test for appropriate model is 

rejected, estimated chi-square tests are performed, which, when summed, 

approximate the least significant squares test. 

Differences in Relative 
Preference Probabilities 

One additional statistical test is performed if the preferences 

for each treatment fall along a continuum. This final test is used to 

indicate whether there is a significant difference in the logs of the 

relative selection probability of treatments where: 

p̂  = log p̂  , i.e., the log of the relativity selection 
probability of treatments, 

" $ 2  
Z = i , 

when s2/v ~ = s2̂  + s2~ - 2 covfp.p,) , 
P1-P2 Pi Pz w i w  

and, the critical value of Z = 1.96. 



148 

That is, the Null Hypothesis is that there is no significant difference 

in relative preference probabilities between treatments. 

User Attitudes Concerning River 
Management Policy (PPC) 

Paired-picture comparison interviews were administered to 75 

individuals before they departed Lees Ferry on their river trip and to 96 

individuals following the completion of their river trip at Diamond 

Creek or Pierce Ferry. Individuals interviewed in the pre-trip phase 

were not the same persons administered a post-trip interview. 

Eight sets of paired-pictures were presented to the participant. 

The eight sets of pictures addressed preferences for campground facili

ties, use of campfires, mode of travel, toilet facilities, aircraft in 

the canyon, sources of drinking water, use of side canyon pools, and 

trash removal. 

Analysis of the PPC data is presented in three steps: (1) anal

ysis of preference probabilities for pre-trip participants, (2) analysis 

of preference probabilities for post-trip participants, and compari

son of relative preference probabilities between pre- and post-trip 

respondents. This three-step process for each of the eight sets of 

paired comparisons is presented below. 

Campground Facilities 

Several different types of campsites exist in the canyon. Most 

campsites in the canyon are sandy beaches free from any man-made facili

ties. However, several campsites in the lower canyon have firepits, 

tables, and privies. Small cabins exist at Phantom Ranch. 
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Participants were asked to select the type of camping facilities 

preferred the most (refer to Figure 7.1). Specifically, they were 

asked: 

We are going to show you a series of paired scenes that represent 
different types of camping experiences in the Canyon. 

For each pair shown, choose the scene which you (anticipate you 
will) prefer the most. Please choose one in each pair. Indicate 
your choice to the interviewer by pointing to the scene you have 
selected. 

Results of the comparisons are presented in Table 7.1. 

Table 7.1. Preference for campground facilities by PPC respondents. 

LRS test for appropriate model, pre-trip = 4.80 with ldf 
is significantly different at .05. LRS test for appropriate 
model, post trip = 11.58 with ldf is significantly different 
at .001. 

Pre-Trip Post-Trip 

Treatment 
# Parti
cipants Obs. Exp. 

Est. 

x2 
# Parti
cipants Obs. Exp. 

Est. 

x2 

1 over 2 75 62 58.30 .235 96 91 86.25 .262 

1 over 3 75 67 70.54 .177 96 90 94.28 .194 

2 over 3 75 65 61.44 .207 96 87 82.65 .229 

2 over 1 75 13 16.70 .822 96 5 9.75 2.316 

3 over 1 75 8 4.46 .803 96 6 1.72 10.629 

3 over 2 75 10 13.56 .936 96 9 13.35 1.416 

Total 15.046 
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Figure 7.1. Paired-picture comparisons of three treatments regarding preference for camping 
experience. 
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The likelihood ratio statistic (LRS) chi-square test for appro

priate model is equal to 4.80 with one degree of freedom for the pre-

trip and 11.58 at .05 and .001 respectively; hence, the Null Hypothesis 

is not rejected. 

Responses do not fall along a continuum; rather they are dis

crete . The Bradley-Terry Model has not been designed to measure discrete 

responses. 

Therefore, Table 7.1 presents the observed and expected scores 

for each pre- and post-trip treatment. Estimated chi-square is highest 

where the greatest differentiation between observed and expected scores 

occur. The estimated chi-square approximates the likelihood ratio 

statistic totals of 4.80 and 11.58 respectively for pre- and-post-trip 

responses. 

Pre-Trip. Over one-half of the LRS scores occur in Treatment 

3 over 1. The observed score of 8 is nearly twice as much as the 

expected response of 4.46. The estimated chi-square analyses indicate 

that Treatment 1, no facilities preferred, is the most preferred 

choice, while Treatment 2, improved campground, is second most pre

ferred choice, and Treatment 3, cabin, is least preferred for pre-trip 

respondents. 

Post-Trip. The post-trip results are similar to the pre-trip 

results. Order of preference did not change. However, the percentage 

of respondents favoring Treatment 1 increased. Again, since so many 

respondents favored Treatment 2 over 3, improved campground over cabin, 

that the expected for 1 over 3, no facilities over cabin, was signifi

cantly lower than what actually occurred. 
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Campfires 

Campfires have served float trip participants as a means of 

cooking food, drying off and staying warm, and as a drawing point for 

social discourse. However, because of the dwindling supply of driftwood 

in the canyon, and because charcoal and ash residue were polluting the 

beaches, the National Park Service placed restrictions on campfires in 

the Grand Canyon. These restrictions ban using canyon driftwood during 

summer months, require the use of fire pans under the fire to collect 

ash residue, and require that ashes be taken out of the canyon along with 

trash and garbage. 

The next series of paired-comparisons (refer to Figure 7.2) 

addressed the preference for campfires in the canyon. Each participant 

was asked to respond to the following: 

We are going to show you a series of paired scenes that represent 
different evening campfire situations you may (have) experience(d) 
on your river trip. 

For each pair choose that scene which you (anticipate you will) pre
fer most. Please choose one in each pair. Indicate your choice 
to the interviewer by pointing to the scene you have selected. 

Responses from the pre-trip participants concerning preferences for camp-

fires in the canyon are presented in Table 7.2. 

Pre-Trip. The LRS test for appropriate model indicates that 

there is not a significant difference between expected and observed 

scores. The LRS test for equal probability indicates that there is a 

significant difference between relative selection probabilities. This 

indicates that the relative probabilities are a valid means of identi

fying the most through least preferred choices. 



Treatment 3. Campfire-Lantern 

ilggjll 

Treatment 2. Lantern 

Treatment 1. Campfire 

Figure 7.2. Paired-picture comparison of three treatments regarding preference for campfires. 



154 

Table 7.2. Maximul likelihood estimates of relative selection proba
bilities for pre-trip responses addressing campfires in 
the canyon. 

LRS test for euqal probability = 145.47 with 2 df; is 
significant at less than .001. 

Pre-Trip Responses Concerning Campfires 

Observed Relative Selection 
Treatment Responses Probabilities 

1. Campfire 135 .80935 

2. Lantern 18 .03745 

3. Campfire and Lantern 72 .15321 
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Treatment 1, campfire, is a very strong first choice among the 

three alternatives and has a relative selection probability of .80935. 

Treatment 3, combination campfire-lantern, was the second choice, and 

Treatment 2, lantern, was the least preferred choice. 

Additional tests to indicate significant differences between 

treatments have been performed. A significant difference exists between 

relative selection probabilities as shown below: 

A. Treatment 1 by Treatment 2 Z - 9.014; significantly different. 

B. Treatment 1 by Treatment 3 Z = 5.894; significantly different. 

C. Treatment 2 by Treatment 3 Z = 5.318; significantly different. 

Post-Trip, the LRS test for appropriate model for the post-trip 

is 4.58 with 1 df is significantly different at .05. Results of the LRS 

test of equal probabilities are questionable. Responses to the three 

post-trip treatments are presented in Table 7.3, and an estimated chi-

square analysis has been performed. 

Treatments 2 over 1 (lantern over campfire) and 3 over 1 

(Lantern-fire over campfire) should have resulted in even smaller 

observed scores in order to fit the continuum. The discrete choices 

that actually occurred indicate that Treatment 1, campfire, was over

whelmingly the most preferred choice. Treatment 3, the combination of 

a campfire and lantern was strongly preferred over Treatment 2, but far 

behind Treatment 1 in selection preference. 

Pre-, Post-Trip Comparison. A change appears to have occurred 

between pre- and post-trip data. The change reflects an even stronger 

preference for treatment 1. Also, Treatments 1 and 3 contain campfires 
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Table 7.3. Preference for campfires by PPC post-trip respondents. 

LRS test for appropriate model = 4.58 with 1 df; is signifi
cant at .05. 

Treatment 
Number of 
Participants 

Observed 
Scores 

Expected 
Scores 

Estimated 
Chi Square 

1 over 3 

1 over 3 

2 over 3 

2 over 1 

3 over 1 

3 over 2 

Total 

96 

96 

96 

96 

96 

96 

91 

89 

13 

5 

7 

83 

93.78 

85.76 

15.86 

2 .22  

10.24 

80.14 

.083 

.122 

.515 

3.498 

1.026 

.102 

5.346 
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in the sketches while Treatment 2 does not. Hence, campfires were 

preferred by both pre- and post-trip participants. 

Mode of Travel 

An attempt has been made to address the motor-oar issue concern

ing river float trips. Each participant was asked to choose his/her 

preference between motorized rafts, oar powered rafts, or wooden dories 

(see Figure 7.3). 

Each participant was asked to respond to the following: 

We are going to show you a series of paired scenes that represent 
different modes of travel that occur in the canyon. 

For each pair choose that mode of travel which you (anticipate 
you will) prefer most. Please choose one in each pair. . . . 

Results from the PPC interviews concerning preferred mode of travel are 

presented in Table 7.4. 

LRS tests for appropriate model are not significant for any of 

the three tests. 

LRS scores for tests of equal probabilities include: pre-trip, 

57.80; post-trip 1, 13.35; and post-trip 2, 15.91, with 2df for each 

test respectively. 

Pre-Trip. Pre-trip participants participated on either motor 

or oar trips. There were no dory participants. The pre-trip partici

pants preferred oar trips most and dory trips least. A significant 

difference exists between relative selection probabilities as presented 

below: 
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Figure 7.3. Paired-picture comparison of three treaments regarding preference for mode of travel, 



Table 7.4. Maximum likelihood estimates of relative selection probabilities for pre- and 
post-trip responses for preferred mode of travel. 

LRS test for equal probabilities = 57.80, pre-trip, is significant at .001 with 
2df; 13.55, post trip 1 is significant with 2df at .01; and 15.91, post-trip 2 
is significant at .001 with 2df for each test, respectively. 

Dories No Dories 
Pre-Trip Post-Trip 1 Post-Trip 2 

Observed Selection Observed Selection Observed Selected 
Treatment Responses Probability Responses Probability Responses Probability 

1. Dory 36 .12324 86 .27974 68 .23636 

2. Motor 75 .27337 81 .26503 81 .29031 

3. Oar 114 .60339 121 .45973 112 .47332 
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A. Treatment 1 by Treatment 2; Z = .3.774; significantly different, 

B. Treatment 1 by Treatment 3; Z = 6.851; significantly different, 

C. Treatment 2 by Treatment 3; Z = 3.733; significantly different. 

Post-Trip. Two post-trip tests have been performed. Test 1 

included 9 individuals who took a dory trip. Test 2 is composed of 

participants who took motor or oar trips but excluded the nine dory trip 

participants. 

There was a different in relative selection probabilities 

between Test 1 and Test 2. In Test 1 dory was preferred slightly more 

than motor, but the opposite was true in Test 2. A significant differ

ence in preference probabilities does not exist between Treatments 1 and 

2 (dory and motor) for either of the post-trip tests. However, the 

strong preference for Treatment 3 (oar) was significantly different than 

preferences for dories and motors. 

A. Treatment 1 by 2; Test 1 Z = .422; Test 2 Z = 1.623; neither 

significantly different, 

B. Treatment 1 by 3; Test 1 Z = 2.901; Test 2 Z = 3.792; both 

significantly different, 

C. Treatment 2 by 3; Test 1 Z = 3.301; Test 2 Z = 2.708; both 

significantly different. 

Pre-, Post-Trip Comparison. Relative selection probability 

results from the pre-trip participants were compared to the post-trip 

responses to determine if a change in attitude occurred upon completion 

of a river trip. (Refer to Tables 7.5 and 7.6). 
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•Table 7.5. Pre-trip preference for mode of travel compared to post-
trip preferences for mode of travel (dory participants 
included). 

LRS test for equal probability = 17.32 with 2 df; is signif
icant at .001. 

Mode of Travel 
Preferred Z-Score 

Significant Change 
Between Pre- and Post-Trip 

Dory 3.400 Yes—Increase in preference 

Motor .270 No--No change in preference 

Oar 2.273 Yes—Decrease in preference 

Table 7.6. Pre-trip preference for mode of travel compared to post-
trip preference for model of travel (dory participants 
excluded). 

LRS test for equal probability 
cant at .01. 

= 9.91 with 2 df; is signifi-

Mode of Travel 
Preferred Z-Score 

Significant Change 
Between Pre- and Post-Trip 

Dory 4.583 Yes—Increase in preference 

Motor .336 No — No change in preference 

Oar 2.135 Yes—Decrease in preference 



The results of the Z-test indicate that there was a significantly-

greater preference for dory trips by post-trip participants than pre-trip 

participants. These results occurred in both post-trip tests. There 

was also a significantly lower preference score for oar trips by post-

trip participants. Relative preference selections for motor trips were 

generally the same for both pre- and post-trip participants. 

Oar trips were the most preferred by both pre- and post-trip 

respondents. Motor trips were the second most preferred mode of travel 

for pre-trip respondents. Preferences between dory and motor trips were 

not significantly different for post-trip respondents. It appears that 

increased preference for dory trips in post-trip responses was at the 

expense of preference for oar trips. This could indicate that antici

pated dangers associated with dory trips no longer existed once an 

individual successfully completed a trip. 

Toilet Facilities 

The need to dispose of human waste in a sanitary and nonpolluting 

manner has been a major management issue in the canyon since the late 

1960's. The current requirement is to take out all solid wastes. Per

manent toilets (Privies as shown in Treatment 3) are still used at 

Phantom Ranch and Diamond Creek. Use of cat-hole latrines (Treatment 1) 

occurs in emergency situations or in nonpermanent campsites. The 

porta-potty (Treatment 2) is similar to methods currently required of 

all river users (refer to Figure 7.4). 
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Figure 7.4. Paired-picture comparisons of three treatments regarding preferred toilet facilities. OS 
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Each participant was asked to respond to the following: 

We are going to show you a series of paired scenes that represent 
different toilet facilities you may (have) use(d) in the canyon. 

For each pair shown, choose that scene which you (anticipate you 
will) prefer most. . . . 

The result of the PPC analysis concerning preference for toilet facili

ties are shown in Table 7.7. 

LRS tests for appropriate models are not significant for either 

the pre- or post-trip. The scores are 2.18 and 3.21 respectively with 

1 df for each. 

Table 7.7. Maximum likelihood estimates of relative selection proba
bilities for pre- and post-trip responses to toilet 
facilities. 

LRS test for equal probability = 45.28 is significant at 
less than .001, pre-trip; and 103.84 is significant at less 
than .001, post-trip. 

Treatment 

Pre-Trip 

Observed 
Responses 

Relative 
Selection 

Probabilities 

Post-Trip 

Observed 
Responses 

Relative 
Selection 

Probabilities 

1. Cat-Hole 70 

2. Porta-Potty 112 

3. Privy 43 

.25784 

.59807 

.15129 

107 

148 

33 

.30629 

.60750 

.08621 
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LRS scores for tests of equal probabilities are: pre-trip, 

45.28, significant at .001; and post-trip, 103.84, significant at less 

than .001, with 2df for each test, respectively. Probability responses 

were significantly different between treatments for the pre- and post-

trip tests. 

Pre-Trip. The most preferred toilet facility according to pre-

trip respondents was the porta-potty followed in preference by the cat-

hole latrine, and the privy. A significant difference existed between 

relative selection probabilities as shown below: 

A. Treatment 1 by Treatment 2; Z = 3.981; significantly different, 

B. Treatment 1 by Treatment 3; Z = 2.631; significantly different, 

C. Treatment 2 by Treatment 3; Z = 4.531; significantly different. 

Post-Trip. The same order of relative selection probabilities 

existed in the post-trip as occurred in the pre-trip interview. Treat

ment 2, porta-potty, was first followed by Treatment 1 and Treatment 3, 

respectively. Z-scores for the comparison of the three treatments were 

all above 1.96, indicating a significant difference between the relative 

selection probabilities as shown below: 

A. Treatment 1 by Treatment 2; Z = 3.610; significantly different, 

B. Treatment 1 by Treatment 3; Z = 6.142; significantly different, 

C. Treatment 2 by Treatment 3; Z = 8.677; significantly different. 

Pre-, Post-Trip Comparison. Relative selection probabilities 

increased for porta-potty and cat-hole latrines and decreased for the 

privy when comparing pre- and post-trip responses (see Table 7.8). The 

use of permanent privy facilities in the canyon was much less preferred 

once an individual had taken a river trip. 
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Table 7.8. Pre-trip preferences for toilet facilities compared to post-
trip preferences for toilet facilities. 

LRS test for equality of probability = 6.74 with 2df; is 
significant at .05. 

Toilet Facility Significant Change 
Preferred Z-Score Between Pre- and Post Trip 

Cat-Hole Latrine .9292 No—No change in preference 

Porta-Potty .2656 No—No change in preference 

Privy 2.2925 Yes—Less preferred 

Aircraft in Canyon 

The presence of small aircraft has been fairly common in certain 

areas of Marble and Grand Canyons. Quite often airplanes on scenic 

flights have been seen at Vasey's Paradise, the Little Colorado, Deer 

Creek Falls, and Lava Falls. Helicopters have frequently flown in and 

out of the canyon at Phantom Ranch and Lava Falls. Attitudes about air

craft in the canyon were requested through the following statement 

Crefer to Figure 7.5): 

We are going to show you a series of paired scenes which represent 
different types of encounters you may (have) experience(d) with 
aircraft in the canyon. 

For each pair shown choose that scene which you (anticipate you will) 
prefer most. . . . 

The results of the PPC analyses concerning aircraft in the canyon are 

presented in Table 7.9. 

LRS tests for appropriate model were not significant for either 

the pre- or post-trip analysis. The scores were .64 and .23 respectively 

with ldf for each test. 
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Table 7.9. Maximum likelihood estimates for relative selection proba
bilities for pre- and post-trip responses to aircraft in 
the canyon. 

LRS scores for tests of equal probabilities were pre-trip, 
89.62, significant at less than .001; and post-trip, 185.35, 
significant at less than .001, with 2 df for each test. 

Pre-Trip Post-Trip 

Treatment 

1. Airplane 

2. No Aircraft 

3. Helicopter 

Observed 
Responses 

36 

128 

61 

Relative 
Selection 

Probabilities 

.09522 

.74043 

.16434 

Observed 
Responses 

25 

174 

89 

Relative 
Selection 

Probabilities 

.03862 

.82135 

.14003 

Pre-Trip. Preference for "no aircraft" was most preferred by 

pre-trip respondents followed by helicopters and airplanes, respectively. 

Results of the Z-tests are: 

A. Treatment 1 by Treatment 2; Z = 7.775; significantly different, 

B. Treatment 1 by Treatment 3; Z = 2.318; significantly different, 

C. Treatment 2 by Treatment 3; Z = 6.101; significantly different. 

Post-Trip. "No aircraft" remained the most preferred choice; 

helicopters were second most preferred and airplanes were least preferred 

by post-trip respondents. Z-test results indicated that each category 

of response was significantly different: 



A. Treatment 1 by Treatment 2; Z = 10.142; significantly different, 

B. Treatment 1 by Treatment 3; Z = 4.860; significantly different, 

C. Treatment 2 by Treatment 3; Z = 6.904; significantly different. 

Pre-, Post-Trip Comparison. Table 7.10 presents the results of 

the maximum likelihood estimate testing equality of probabilities between 

pre- and post-trip treatments. 

Preferences for small airplanes in the canyon decreased signifi

cantly between pre- and post-trip respondents. The preference for 

helicopters also decreased, but not significantly. The preference for 

"no aircraft" increased by over eight percent, although the increase in 

preference was not significantly different. 

Table 7.10. Pre-trip preferences for aircraft in the canyon compared to 
post-trip preferences for aircraft in the canyon. 

LRS test for equality of probabilities = 8.05 with 2df; 
is significant at .02. 

Preference for 
Aircraft Z-Score 

Significant Change 
Between Pre- and Post-Trip 

Airplane 

No Aircraft 

Helicopter 

2.6369 

1.3868 

.5604 

Yes—Less Preferred 

No — No change in preference 

No — No change in preference 
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Sources of Drinking Water 

A. major management concern involving float trips is drinking 

water. During several seasons in recent years, an interic bacteria, 

shigella, which occurs in contaminated food and water sources, caused 

outbreaks of severe gastro-intestinal disorders. Such outbreaks have 

ruined river trips for some participants. Water is one means of trans

mitting this interic bacteria. Results from water quality studies being 

carried out in the canyon (Brickler and Tunnicliff, 1980) indicate that 

fecal bacteria are found in both the main river and side canyon stream 

environments. 

Unaware of the potential contamination of the main river and 

side canyon water areas, each participant was asked to identify their 

most preferred source of drinking waters as follows (see Figure 7.6): 

We are going to show you a series of paired scenes that represent 
different sources of drinking water in the canyon. 

For each pair shown choose that water source which (you anticipate) 
you (would) prefer most. . . . 

Five sources of drinking water included a spring, a faucet (found at 

Phantom Ranch), main stream water, side stream water, and treated drink

ing water. The results are shown in Tables 7.11 and 7.12. 

Pre-Trip. Separate tables are presented because the LRS test 

for appropriate model for the pre-trip data indicated a significant 

difference between observed and expected scores. The LRS test for appro

priate model was not significant for the post-trip data. 

The estimated chi-square indicated that treatments 4 and 5 (side 

stream and treated water) should have had higher observed responses when 

compared to Treatment 1 (spring). Treatment 3 (main stream) should have 
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Treatment 1. Spring. 

Treatment 3. River. 
CMain Stream) 

Side Stream. Treatment 2. Faucet. 

Figure 7.6. Paired-picture comparisons of five treatments regarding 
preference for sources of drinking water. 
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Table 7.11 Preference for source of drinking water (pre-trip). 

LRS for appropriate model = 22.56, is significantly different 
with 6 df at .001, pre-trip. 

Number of Observed Expected Estimated 
Treatment Participants Responses Responses Chi Square 

1 over 2 75 69 70.92 .052 

1 over 3 74 64 65.24 .024 

1 over 4 75 64 53.43 2.052 

1 over 5 75 62 68.94 .690 

2 over 3 75 21 22.50 .100 

2 over 4 75 8 9.36 .197 

2 over 5 74 30 29.13 .026 

3 over 4 • .75 11 18.72 3.182 

3 over 5 75 50 45.18 .514 

4 over 5 74 62 60.68 .029 

2 over 1 75 6 4.08 .902 

3 over 1 74 10 8.76 .176 

4 over 1 75 11 21.57 5.180 

5 over 1 75 13 6.31 7.106 

3 over 2 75 54 52.50 .043 

4 over 2 75 67 65.64 .106 

5 over 2 74 44 44.87 .017 

4 over 3 75 64 56.28 1.058 

5 over 3 75 25 29.82 .779 

5 over 4 74 12 13.32 .131 

Total 22.364 
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Table 7.12. Maximum likelihood estimates of relative selection proba
bilities for post-trip responses concerning sources of 
drinking water. 

LRS for equal probabilities = 445.65 with 2df, is significant 
at less than .001, post-trip. 

Treatment 
Observed 
Responses 

Relative Selection 
Probabilities 

1. Spring 

2. Faucet 

3. River (Main Stream) 

4. Side Stream 

5. Treated Water 

312 

45 

200 

270 

133 

.48466 

.02016 

.13650 

.29353 

.06515 
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had.a higher observed response when compared to treatment 4 (side stream). 

Had those observed scores changed as proposed, the total of all the 

results would have more closely approximated a continuum. Observed 

responses indicate that Treatment 1, spring, is overwhelmingly preferred 

over all other treatments, including 4. Treatment 4, side stream, is 

the second most preferred source of drinking water. 

Post-Trip. The LRS test for appropriate model was 8.62 with 6df. 

There is not a significant difference between observed and expected 

responses; hence, the Bradley-Terry model can be used. Maximum likeli

hood estimates for post-trip data are presented in Table 7.12. 

Spring water was the most preferred source of drinking water in 

the canyon. Water from side streams is the second most preferred source, 

followed by river, treated, and faucet. This order is the same that 

occurred in the pre-trip responses. Each of these response/categories 

had scores significantly different from each other as indicated below:' 

A. Treatment 1 by Treatment 2; Z = 15.1783; significantly different, 

B. Treatment 1 by Treatment 3; Z = 7.6717; significantly different, 

C. Treatment 1 by Treatment 4; Z = 3.1672; significantly different, 

D. Treatment 1 by Treatment 5; Z = 11.4031 ; significantly different, 

E. Treatment 2 by Treatment 3; Z = 10.2098 ; significantly different, 

F. Treatment 2 by Treatment 4; Z = 13.4533 ; significantly different, 

G. Treatment 2 by Treatment 5; Z 
= 

6.5607 ; significantly different, 

H. Treatment 3 by Treatment 4; Z = 4.3071 ; significantly different, 

I. Treatment 3 by Treatment 5; Z 
= 

4.8306 ; significantly different, 

J. Treatment 4 by Treatment 5; Z = 9.1726 ; significantly different. 
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Pre-, Post-Trip Comparison. When comparing pre- and post-trip 

data, the preference for springs decreased while preference for drinking 

river water increased with post-trip respondents. There also appears to 

have been a slight increase in preference for drinking water from side 

streams by post-trip respondents while there was a decrease in preference 

for drinking from a faucet and treated water. 

Side Canyon Activities 

The use of side canyon pools and waterfalls for bathing, playing, 

and viewing has been of concern to management since the late 1960's. 

Bathing has been banned from all side canyon streams. Swimming and 

viewing are permitted by the National Park Service. 

Each participant was asked to reply to the following statement 

concerning side canyon activities (refer to Figure 7.7): 

We are going to show you a series of paired scenes that represent 
different side canyon activities in the Grand Canyon. 

For each pair shown, choose that scene which you (anticipate you 
would) prefer most. . . . 

Responses to the PPC analyses concerning side canyon pools are presented 

in Table 7.13. 

LRS tests for appropriate model were not significant for either 

the pre- or post-trip analyses. The respective scores for each were: 

1.89 and .68 with ldf each. 

The LRS scores for tests of equal probabilities are: 58.42, 

pre-trip, significant at .001; and 84.24, post-trip, significant at .001, 

with 2df for.each test. 
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Table 7.13. Maximum likelihood estimates of relative selection proba-
.bilities for pre- and post-trip responses concerning side 
canyon activities. 

LRS test for equal probabilities = 58.42 is significant at 
less than .001, pre-trip; and 84.24 is significant at less 
than .001, post-trip. 

Treatment 

Pre-Trip 

Observed 
Responses 

Relative 
Selection 
Probability Responses 

Post-Trip 

Relative 
Selection 
Probability 

1. Bathing 30 

2. Playing 86 

3. Viewing 105 

.11105 

.36260 

.52634 

35 

119 

133 

.10014 

.40321 

.49665 

Pre-Trip. Viewing had the highest relative selection probability, 

playing was second, and bathing third. There was not a significant dif

ference in selection probabilities between Treatments 2 and 3. However, 

the low selection probability for Treatment 1 was significantly differ

ent from Treatments 2 and 3 as presented below: 

A. Treatment 1 by Treatment 2; Z = 5.2620; significantly different, 

B. Treatment 1 by Treatment 3; Z = 6.6391; significantly different, 

C. Treatment 2 by Treatment 3; Z = 1.8159; not significantly 

different. 

Post-Trip. Post-trip respondents selected viewing first, playing 

second, and bathing third just as the pre-trip respondents did. Again, 

there was no significant difference between selection probabilities for 

Treatments 2 and 3, but Treatment 1 did have a significantly different 

selection probability than Treatments 2 and 3 as shown as follows: 
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A. Treatment 1 by Treatment 2; Z = 6.7882; significantly different, 

B. Treatment 1 by Treatment 3; Z = 7.6210; significantly different, 

C. Treatment 2 by Treatment 3; Z = 1.1576; not significantly 

different. 

Pre-, Post-Trip Comparison. Results of the maximum likelihood 

estimate to test equality of probabilities between pre- and post-trip 

treatments are presented in Table 7.14. 

The LRS was .59 with 2 df. There was not a significant differ

ence between pre- and post-trip treatments. Although there were slight 

changes between the relative selection probabilities between pre- and 

post-trip responses, the changes were not significantly different. 

Table 7.14. Pre-trip preference for side canyon activities compared 
to post-trip preferences for side canyon activities. 

LRS test for equality of probabilities = .59 with 2 df, 
is not significant. 

Preference for 
Side Canyon Significant Change 
Activities Z-Score Between Pre- and Post-Trip 

Bathing .4139 No-No change in preference 

Playing .6792 No-No change in preference 

Viewing .4712 No-No change in preference 
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Trash Removal 

Strong litter removal campaigns have been enforced by both the 

National Park Service and commercial outfitters since the late 1960's. 

The campaign has been very successful, and the canyon is considered to 

be cleaner now than any other time in the last 25 years. The success 

of the campaign has resulted from the requirement that each river group 

take their trash out of the canyon on their rafts. Interview partici

pants were asked their opinion concerning trash removal in the canyon 

(refer to Figure 7.8): 

We are going to show you a series of paired scenes that represent 
different trash removal procedures in the canyon. 

For each pair shown, choose that procedure that you (anticipate 
you would) prefer most. . . . 

Results of the responses are presented in Table 7.15. 

Table 7.15. Maximum likelihood estimates of relative selection proba
bilities for pre- and post-trip responses concerning 
trash removal techniques. 

LRS test for equal probabilities = 92.90 is significant at 
less than .001, pre-trip; and 166.62 is significant at less 
than .001, post-trip. 

Treatment 
Observed 
Responses 

Pre-Trip 

Relative 
Selection 
Probability 

Observed 
Responses 

Post-Trip 

Relative 
Selection 
Probability 

1. Park Service 76 

2. Take Out Own 121 

3. Bury 25 

.24532 

.67842 

.07626 

68 

177 

43 

.09121 

.85141 

.05738 
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Figure 7.8. Paired-picture comparisons of three treatments regarding preference for trash removal 
techniques. 
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LRS tests for appropriate model were not significant for either 

the pre- or post-trip analyses. The respective scores for each were 

.09 and .01 with 1 df. 

LRS scores for tests of equal probabilities were: pre-trip, 

92.90, significant at less than .001; and post-trip, 166.62, significant

ly different at less than .001, with 2 df for each test, respectively. 

Pre-Trip. Taking one's own trash out of the canyon was the most 

preferred choice, followed by having the National Park Service clean up 

the campsites, and burying one's trash on the beach. There was a signif

icant difference in relative selection probabilities between each of the 

three treatments as shown below: 

A. Treatment 1 by Treatment 2; Z = 4.4232; significantly different, 

B. Treatment 1 by Treatment 3; Z = 4.9535; significantly different, 

C. Treatment 2 by Treatment 3; Z = 8.0801; significantly different. 

Post-Trip. The same selection probability existed for post-trip 

respondents as pre-trip. Significant differences also existed between 

relative selection probabilities of each treatment as listed below: 

A. Treatment 1 by Treatment 2; Z = 8.0337; significantly different, 

B. Treamtent 1 by Treatment 3; Z = 2.3695; significantly different, 

C. Treatment 2 by Treatment 3; Z = 9.2685; significantly different. 

Pre-, Post-Trip Comparison. Results of the maximum likelihood 

estimate to test equality of probabilities between pre- and post-trip 

treatments are presented in Table 7.16. 

The LRS is 13.88 with 2df. There was a significant difference 

between pre- and post-trip treatments as shown in Table 7.16. Results 

of the analysis indicted that an even stronger preference to take one's 
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Table 7.16. Pre-trip preferences for trash removal compared to post-
trip preference for trash removal. 

LRS for equality of probability = 13.88 with 2 df; is 
significant at .001. 

Preference for 
Trash Removal Z-Score 

Significant Change 
Between Pre- and Post-Trip 

National Park Service 

Take Out Own 

3.4102 

2.8180 

Yes—Fewer prefer in 
post trip 

Yes--More prefer in 
post trip 

Bury .8389 No — No change in preference 

own trash out of the canyon occurs once a trip has been completed. What 

seemed like a good solution to 25 percent of the pre-trip participants 

was not well accepted by post-trip respondents, that is, having the 

National Park Service be responsible for trash removal. 

Overview of the PPC - LRS Results 

Respondents strongly preferred no improvements when camping in 

the canyon; this attitude was even more emphatic in the post-trip 

responses. Similarly, the respondents preferred evening campfires. 

Oar trips were the most preferred mode of travel by both pre- and post-

trip respondents. Motors were second most preferred, and dories least 

preferred. However, preference for dories was significantly higher in 

the post-trip responses. Preference for motor trips remained the same 

between pre- and post-trip responses. 
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Porta-potties were preferred over cat-hole latrines and perma

nent privies by both pre- and post-trip respondents. Post-trip 

respondents had a significantly lower preference for privies than pre-

trip respondents. No aircraft was the most preferred response for both 

pre- and post-trippers. Post-trip respondents had a significantly 

lower preference for small airplanes than did pre-trip respondents. 

Water from springs was the most preferred source of drinking 

water, followed by side streams, main channel river, treated, and faucet 

by both pre- and post-trip respondents. However, there was an indication 

that preference for spring water decreased in post-trip responses while 

preference for side stream and river water increased. 

When asked to rate side canyon pool activities, the preference 

was just viewing, followed by playing second and bathing third. These 

preferences were the same for both pre- and post-trip respondents. When 

asked about trash removal, most participants preferred taking out their 

own trash. 



CHAPTER 8 

MEASURE OF ASSOCIATION BETWEEN PRE-TRIP/ON-SITE 
VARIABLES AND RIVER MANAGEMENT ATTITUDES (PPC) 

Two final analyses performed on the Paired-Picture Comparison 

data included a chi-square analysis used to measure: (1) whether asso

ciation occurred between pre-trip/on-site, hereafter referred to as 

background variables and management attitudes, and (2) interdependence 

between each of the background variables that were associated with the 

river management attitudes. 

Comparison Between Background Variable 
by River Management Attitude 

A chi-square analysis has been performed to measure the exis

tence of association between background variables (independent) and the 

management attitude responses (dependent) obtained from the PPC survey. 

Only those individuals with distinctive first choices in each of the 

eight series of paired scenes have been used in this analysis. The 

analysis does not include those individuals who were unable to select 

a distinct first choice within each set of paired-picture comparisons. 

The Null Hypotheses in each of the chi-square tests was that, 

there is no association between background variables and attitudes con

cerning management of the river float trips. The Null Hypothesis was 

rejected at a signficance level of .05 or less. A chi-square analysis 

was performed on all the background variables. However, only those 

variables associated with management attitudes are discussed below. 

184 
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Pre-trip PPG data are discussed first, followed by an examina

tion of post-trip PPC results. In each table the observed scores are 

the top number in each cell, while the expected scores are the bottom 

number, in parentheses, within each cell. 

Campground Facilities 

Four pre-trip background variables were associated with camp

ground facilities, and only one post-trip variable was found to be 

associated with preference for campground facilities. 

Pre-Trip PPC. The four background variables associated with 

the campground facility preference are departure date, mode of 

travel, number of people per boat, and number of people per party. 

Table 8.1 compares campground facility preference with departure date. 

The lack of preference for "Improved" campsites for those per

sons departing in July combined with strong preference for "Improved" 

in August departures, account for over one-half (7.94) of the chi-square. 

Fewer respondents selected "No Facilities" in August than expected, 

while a larger number of participants selected "No Facilities" in July 

than expected. The total number of respondents in Table 8.1 is 73 or 

two less than responded to the interview. The reason for this is that 

two of the respondents did not have a predominant first choice among 

the three sketches of campground facilities. 

Table 8.2 compares the mode of travel offered for a river trip 

with preference for camp facilities. Individuals taking an oar trip pre

ferred "No Facilities." No preference by oar participants for "Improved" 
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Table 8.1. Comparison of participants' departure date by preference 
for campground facilities (Pre-Trip PPC). 

X2 = 12.64 with 4 df is significant at .02. 

Preference for 
Camp Facilities July 

Departure Date by Month 

August September Total 

Improved 

No Facilities 

Cabin 

0 
(3.95) 

31 
(25.86) 

1 
(2.19) 

6 
(2.71) 

13 
(17.78) 

3 
(1.91) 

3 
(2.34) 

15 
(15.36) 

1 
(1.30) 

59 

Total 32 22 19 73 

Table 8.2. Comparison of participants' mode of travel by preference 
for campground facilities (Pre-Trip PPC). 

X2 = 6.995 with 2 df is significant at .05. 

Preference for Mode of Travel 

Camp Facilities Motor Oar Total 

Improved 9 0 9 
(6.41) (2.59) 

No Facilities 38 21 59 
(42.02) (16.97) 

Cabin 5 0 5 
(3.56) (1.44) 

Total 52 21 73 
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or "Cabin" facilities contributed the most to the significant chi square 

score. 

Numbers of people on the respondent's boat was compared with camp 

facility preference in Table 8.3. The large chi-square resulted from the 

respondents on boats containing "16+" people having a preference for 

"Improved" campsites or use of "Cabins" in the canyon. Participants on 

boats containing "0 - 7" people preferred "No Facilities" exclusively. 

Table 8.4 addresses the association between number of people per 

party and preference for campsite facilities. The largest contributors 

to the chi-square score were individuals in party sizes of "30 - 39" who 

preferred "Cabins." No individuals from any other party size preferred 

"Cabin." 

Post-Trip PPC. Only one background variable was associated with 

campsite facilities in the post-trip data. This variable was one's self-

rating on a wilderness scale as shown in Table 8.5. "Neutralists to 

Urbanists" contributed the most to the chi-square score. These partici

pants preferred "Improved" campsites arid "Cabin" facilities more than 

expected, while the "Wildernists" and "Wildernist Purists" selected 

responses "Improved" and "Cabin" much less than expected. All "Wilder

nist Purists" preferred the "No Facilities" response. 

Campfires in the Canyon 

Only one background variable was associated with campfires in the 

canyon. This variable occurred in the pre-trip survey and was the self-

rating on the wilderness scale as shown in Table 8.6. Three of the four 

people who preferred gas "Lanterns" over "Campfires" were "Wildernist 



188 

Table 8.3. Comparison of number of people per boat by participants' 
preference for campground facilities (Pre-Trip PPC). 

X2 = 20.75 with 4 df is significant at .001. 

Preference for Number o£ People per Boat 

Camp Facilities 0-7 8-15 16+ Total 

Improved 0 3 6 9 
(2.91) (3.46) (2.63) 

No Facilities 21 22 9 53 
(16.80) (20.00) (15.20) 

Cabin 0 0 4 4 
(1.29) (1.54) (1.17); 

Total 21 25 19 65 

Table 8.4. Comparison between number of people per participants' party 
by preference for campground facilities (Pre-Trip PPC). 

X2 = 13.79 with 6 df is significant at .05. 

Preference for Number of PeoPle ?er Party 
Camp Facilities 0 - 19 20 - 29 30 - 39 40+ Total 

Improved 2 2 2 2 8 
(2.46) (2.58) (2.22) C-74) 

No Facilities 18 19 12 4 53 
(16.31) (17.12) (9.78) (4.89) 

Cabin 0 0 4 0 4 
(1.23) (1.29) (1.12) C - 37) 

Total 20 21 18 6 65 
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Table 8.5. Comparison between how an individual rates him/herself on a 
wilderness scale by preference for campground facilities 
(Post-Trip PPC). 

X2 = 17.54 with 4 df is significant at .001, 

Preference for 
Camp Facilities 

Wildernist 
Purist 

Wilderness Rating 

Wildernist 
Neutralist 
to Urbanist Total 

Improved 

No Facilities 

Cabin 

0 
(.25) 

6 
(5.44) 

0 
(•31) 

1 
(2.67) 

62 
(58.00) 

1 
(3.33) 

3 
(1.08) 

19 
(23.56) 

4 
(1.35) 

87 

Total 64 26 96 

Table 8.6. Comparison between how an individual rates him/herself on a 
wilderness scale by preference for campfires in the canyon 
(Pre-Trip PPC). 

X2 = 22.63 with 4 df is significant at .001. 

Wilderness Rating 

Preference for Wildernist Neutralist 
Campfires Purist Wildernist to Urbanist Total 

Campfire 3 
(6.03) 

Lantern 3 
(.39) 

Campfire § 1 
Lantern (.58) 

Total 7 

47 12 62 
(45.64) (10.33) 

1 0 4 
(2.94) (.67) 

5 0 6 
(4.42) (1.00) 

53 12 72 
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Purists." These responses contributed to over 75 percent of the chi-

square score. On the other hand, all of the "Neutralists to Urban 

Purists" preferred "Campfires" on their river trip. 

Mode of Travel 

Three pre-trip background variables are associated with prefer

ence for mode of travel, while seven post-trip variables are associated. 

Pre-Trip PPC. The three background variables associated with 

preference for mode of travel are: mode of travel, number of people per 

boat, and how an individual rates him/herself on the wilderness scale. 

Table 8.7 compares participants' mode of travel by preference for mode 

of travel. 

Over one-half of the chi-square resulted from responses from 

individuals participating on an oar trip. No individuals taking an oar 

trip preferred a motor trip. However, one-third of the individuals 

taking an oar trip preferred a dory trip. Fifty-six percent of the 

motor trip participants indicated they would prefer a nonmotorized trip. 

Basically, in the pre-trip PPC all oar participants preferred non-

motorized trips, while over one-half of the motor participants preferred 

nonmotorized trips. 

Number of people per boat is also associated with preference for 

mode of travel as indicated in Table 8.8. Individuals taking a river 

trip with seven or fewer people on their boat preferred oar or dory 

trips. Participants on boats containing "8-15" people also preferred 

nonmotorized rafts. However, individuals taking river trips with 16 or 

more individuals on their rafts preferred "motor" trips. 
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Table 8.7. Comparison between participants' mode of travel by their 
preference for mode of travel (Pre-Trip PPC). 

X2 = 17.23 with 2 df is significant at .001. 

Preference for 
Mode of Travel Motor 

Mode of Travel for River Trip 

Oar Total 

Motor 24 
(17.28) 

0 
(6.72) 

24 

Oar 26 
(28.80) 

14 
(11.20) 

40 

Dory 4 
(7.92) 

7 
(3.08) 

11 

Total 54 21 75 

Table 8.8. Comparison between number of people per participants 1 

by preference for mode of travel (Pre-Trip PPC). 
boat 

x2 - 25.22 with 4 df is significant at .001. 

Preference for 
Mode of Travel 0-7 

Number of People per Boat 

8-15 16+ Total 

Motor 0 
(6.27) 

8 
(8.06) 

12 
(5.67) 

20 

Oar 14 
(11.59) 

17 
(14.91) 

6 
(10.49) 

37 

Dory 7 
(3.13) 

2 
(4.03) 

1 
(2.84) 

10 

Total 21 27 19 67 
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An association exists between self-rating on the wilderness 

scale and preference for mode of travel as presented in Table 8.9. A 

majority of respondents from all three groups of wildernists preferred 

nonmotorized rafts. However, the large percentage of "IVildemist Pur

ists" who selected "Dory" contributed to over sixty percent of the chi-

square score. 

Post-Trip PPC. Seven background variables were associated with 

preference for mode of travel. They included: month of departure, mode 

of travel, number of people per boat, number of boats per trip, number of 

years of school completed, age of respondent, and self-rating on the 

wilderness scale. Table 8.10 presents results of cross tabulations 

between month of departure and preference for mode of travel. 

The significant chi-square score resulted primarily from the 

fact that fewer individuals preferred "Dories" in the month of July than 

expected, and respondents who departed in August preferred "Dories" more 

than expected. Also, a large number of participants who departed in 

July preferred "Motor" trips. 

Table 8.11 examines the association between the type of trip an 

individual has taken and preferred mode of travel. The mode of travel 

one participated in on his/her river trip was generally the mode of 

travel most preferred by the respondent. A large percentage of the chi-

square has resulted from the respondents who took "Dory" trips. All 

nine individuals who participated on a "Dory" preferred a "Dory" trip. 

Although 84 percent of the participants who took an "Oar" trip preferred 

a nonmotorized river trip, 16 percent did prefer "Motor." A 
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Table 8.9. Comparison between how an individual rates him/herself on a 
wilderness scale by preference for mode of travel (Pre-Trip 
PPC) . 

. 2  _  13.73 with 4 df is significant at .01. 

Wildernist Rating 

Preference for Wildernist Neutralist 
Mode of Travel Purist Wildernist to Urbanist Total 

Motor 2 15 6 23 
(2.21) (16.70) (4.10) 

Oar 1 31 7 39 
(3.74) (28.31) (6.95) 

Dory 4 7 0 11 
(1.05) (7.99) (1.99) 

Total 7 53 13 73 

Table 8.10. Comparison between month participant departed by preferred 
mode of travel (Post-Trip PPC). 

.2 _ 11.69 with 4 df is significant at .02. 

Preference for 
Mode of Travel 

Month of Departure 

June July August Total 

Motor 

Oar 

Dory 

Total 

10 
(12.51) 

14 
(10.77) 

9 
(9.73) 

33 

17 
(11.37) 

9 
(9.79) 

4 
(8.84) 

30 

9 
(12.13) 

8 
(10.44) 

15 
(9.43) 

32 

36 

31 

28 

95 
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Table 8.11. Comparison between mode of travel taken by preferred mode 
of travel (Post-Trip PPC). 

X2 = 37.59 with 4 df is significant at .001. 

Preference for 
Mode of Travel for River Trip 

Mode of Travel Motor Oar Dory Total 

Motor 31 5 0 36 
(20.84) (11.75) (3.41) 

Oar 15 16 0 31 
(17.95) (10.12) (2.94) 

Dory 9 10 9 28 
(16.21) (9.14) (2.65) 

Total 55 31 9 95 
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majority (56 percent) of individuals taking a "Motor" trip preferred 

"Motor" trips. 

Table 8.12 compares the preference for mode of travel by number 

of people on the respondents'boat. People taking trips on boats contain

ing "0 - 7" people preferred "Dories" the most. Participants on boats 

with eight or more people generally preferred "Motor" trips. 

Number of boats per trip was compared with preference for mode 

of travel in Table 8.13. Dory trips utilized the most boats per river 

party; motor trips utilized the fewest number of boats per party. The 

large observed score, compared to the expected score in cell 3,3 re

flected responses by "Dory" participants. Motor trips very rarely 

exceeded two boats per party; hence, preference for "Motor" by partici

pants with one to two boats per party was consistent with responses found 

in Table 8.12. 

Association exists between number of years of school completed 

by the participant and the preferred mode of travel as shown in Table 

8.14. "Dory" and "Oar" trips were preferred by individuals who completed 

some college and/or graduate level courses. Nearly two-thirds of the 

individuals who preferred "Motor" trips also completed college or 

graduate school courses. However, most of the participants who had 

completed "8-12" years of school also preferred "Motor" trips, which 

accounted for nearly one-half of the chi-square in cell 1,1. 

The age of the respondent is associated with preference for mode 

of travel for post-trip respondents as shown in Table 8.15. Over one-

half of the chi-square resulted from the low number of responses in cell 

1,1, and the large number of responses in cell 1,3. Basically, a greater 



Table 8.12. Comparison between number of people on the participants' 
boat by preference for mode of travel (Post-Trip ppc). 

X2 = 36.45 with 4 df is significant at .001. 

Preference for 
Mode of Travel 1 

O 

Number of People 

8-15 

per Boat 

16+ Total 

Motor 0 
(12.51) 

23 
(13.26) 

13 
(10.23) 

36 

Oar 14 
(10.77) 

9 
(11.42) 

8 
(8.81) 

31 

Dory 19 
(9.73) 

3 
(10.32) 

6 
(7.96) 

28 

Total 33 35 27 95 

Table 8.13. , Comparison between number of boats in the participants 1 

party by preference for mode of travel (Post-Trip PPC). 

x2 = 42.82 with 4 df is significant at .001. 

Preference for 
Mode of Travel 1-2 

Number of Boats per Party 

3-5 6+ Total 

Motor 36 
(25.08) 

0 
(7.69) 

0 
(3.24) 

36 

Oar 17 
(19.51) 

11 
(5.98) 

0 
(2.52) 

28 

Dory 9 
(17.42) 

8 
(5.34) 

8 
(2.25) 

25 

Total 62 19 8 89 
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Table 8.14. Comparison between number of years of school the partici
pant has completed by preference for mode of travel (Post-
Trip PPC). 

X2 = 11.73 with 4 df is significant at .02. 

n j. ~ Number of Years of School Completed 
Preference for 
Mode of Travel 8-12 13-16 17+ Total 

Motor 13 13 10 36 
(6.82) (15.16) (14.02) 

Oar 3 15 13 31 
(5.87) (13.05) (12.07) 

Dory 2 12 14 28 
(5.31) (11.79) (10.91) 

Total 18 40 37 95 

Table 8.15. Comparison between age of respondent by preference for mode 
of travel (Post-Trip PPC). 

X2 = 11.79 with 4 df is significant at .02. 

Preference for A8e of *>spondeiit 

Mode of Travel 10 - 29 30 - 49 50+ Total 

Motor 11 17 8 - 36 
(17.43) (14.78) (3.79) 

Oar 19 11 1 31 
(15.01) (12.73) (3.26) 

Dory 16 11 1 28 
(13.56) (11.49) (2.95) 

Total 46 39 10 95 
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percentage of people 50 years of age and older preferred "Motor" trips, 

while participants under 30 generally preferred nonmotorized river trips. 

The last background variable associated with preference for mode 

of travel was individual self-rating on the wilderness scale as pre

sented in Table 8.16. No "Wildernist Purists" preferred "Motor" trips. 

Less than one-half of the "Neutralists to Urban Purists" preferred non-

motorized river trips. Generally speaking, the more wilderness oriented 

a person preceived him/herself, the more he/she preferred a nonmotorized 

river trip through the Grand Canyon. 

Preference for Toilet Facilities 

Only one background variable was associated with the pre-trip 

attitudes, but four background variables were associated with preference 

for toilet facilities in post-trip responses. 

Pre-Trip PPC. The number of people per boat was associated with 

preference for toilet facilities in the pre-trip analysis as indicated 

in Table 8.17. Over one-half (12.57) of the chi-square score was located 

in cell 3,3 where the observed score of eight was over three times larger 

than the expected score of 2.45. These results indicated that all but 

one of the participants on boats with "0 - 15" people preferred either 

"Cat-Hole Latrines" or "Porta-Potties." Although 56 percent of the partici

pants who took trips on boats with 15 or more people also preferred "Cat-

Hole Latrines" and "Porta-Potties," the other 44 percent preferred 

"Privies." 

Post-Trip PPC. Four background variables were associated with 

preference for toilet facilities in the post-trip analysis. These 
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Table 8.16. Comparison between how an individual rates him/herself on 
a wilderness scale by preference for mode of travel (Post-
Trip PPC) . 

X2 = 10.52 with 4 df is significant at .05. 

Wilderness Rating 

Preference for Wildernist Neutralist 
Mode of Travel Purist Wildernist to Urbanist Total 

Motor . 0 21 15 36 
(2.27) (23.87) (9.85) 

Oar 4 20 7 31 
(1.96) (20.56) (8.48) 

Dory 2 22 4 28 
(1.77) (18.57) (7.66) 

Total 6 63 26 95 

Table 8.17. Comparison between number of people per participant's boat 
by preference for toilet facilities (Pre-Trip ppc) . 

X2 = 23.80 with 4 df is significant at .001. 

Preference for 
Toilet Facilities 0-7 

Number of People per Boat 

8-15 16+ Total 

Cat-Hole Latrine 10 7 5 22 
(7.0) (9.0) (6.0) 

Porta-Potty 10 20 5 35 
(11.14) (14.32) (9.55) 

Privy 1 0 8 9 
(2.86) (3.68) (2.45) 

Total 21 27 18 66 
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variables are mode of travel, private or commercial trip, number of 

people per boat, and number of boats per party. Table 8.18 presents 

data comparing participants' mode of travel by preference for toilet 

facilities. 

The permanent "Privy" was least preferred by participants within 

each mode of travel response category. "Oar" and "Dory" participants 

preferred the "Cat-Hole Latrines" more than "Porta-Potties." "Motor" 

trippers, however, strongly favored the use of "Porta-Potties." 

Private or commercial trip participants' attitudes concerning 

facilities are presented in Table 8.19. Seventy-two percent of the 

individuals taking "Private" trips preferred "Cat-Hole Latrines" to the 

other two alternatives. However, 67 percent of the participants taking 

"Commercial" trips preferred using "Porta-Potties." 

Table 8.20 examines the relationship between number of people on 

the participants' boat by preference for toilet facilities. Participants 

on boats with "0 - 7" people had a greater preference for "Cat-Hole 

Latrines." Respondents on boats containing eight or more people pre

ferred "Porta-Potties." Although only six individuals preferred the 

"Privy," four of them were on boats containing 16 or more people. 

Table 8.21 examines the association between numbers of boats 

per party by preference for toilet facilities. Seventy-three percent 

of the participants who were in parties with "1-2" boats preferred 

"Porta-Potties." The only participants who preferred "Privies" also 

had only "1-2" boats per party. "Cat-Hole Latrines" were preferred by 

respondents who were participating in parties using three or more boats. 
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Table 8.18. Comparison between participants' mode of travel by prefer
ence for toilet facilities (Post-Trip PPC). 

X2 = 25.52 with 4 df is significant at .001. 

_ j. r. Mode of Travel for River Trip 
Preference for r 

Toilet Facilites Motor Oar Dory Total 

Cat-Hole Latrine 9 19 7 35 
(20.42) (11.30) (3.28) 

Porta-Potty 43 10 2 55 
(32.01) (17.76) (5.16) 

Privy 4 2 0 6 
(3.50) (1.94) (.56) 

Total 56 31 9 96 

Table 8.19. Comparison between private and commercial trip respondents 
by preference for toilet facilities (Post-Trip PPC). 

X2 = 14.97 with 2 df is significant at .001, 

Preference for Private or Coramercial Trip 
Toilet Facilities Private Commercial Total 

Cat-Hole Latrine 13 22 35 
(6.56) (28.24) 

Porta-Potty 3 52 55 
(10.31) (44.69) 

Privy 2 4 6 
(1.13) (4.87) 

Total IS 78 96 
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Table 8.20. Comparison between number of people per participants' boat 
by preference for toilet facilities CPost-Trip PPC). 

X2 = 27.85 with 4 df is significant at .001. 

Preference for Nuraber o£ People ?er Boat 

Toilet Facilities 0-7 8-15 16+ Total 

Cat-Hole Latrine 23 8 4 35 
(12.03) (13.13) (9.84) 

Porta-Potty 9 27 19 55 
(18.91) (20.61) (15.47) 

Privy 114 6 
(2.06) (2.25) (1.69) 

Total 33 36 27 96 

Table 8.21. Comparison between number of boats per participants' party 
by preference for toilet facilities (Post-Trip PPC). 

X2 = 20.23 with 4 df is significant at .001. 

_ _ c Number of Boats per Party 
Preference for c J 

Toilet Facilities 1 - 2 3 - 5 6+ Total 

Cat-Hole Latrine 12 12 6 30 
(21.00) (6.33) (2.67) 

Porta-Potty 46 7 2 55 
(38.50) (11.61) (4.89) 

Privy 5 0 0 5 
(3.50) (1.06) (.44) 

Total 63 19 8 90 
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Aircraft in the Canyon 

Only one background variable was associated with aircraft in the 

canyon. This pre-trip variable was age of the respondent and the results 

have been presented in Table 8.22. Participants from age 10 to 49 pre

ferred seeing "No Aircraft" in the canyon. But, one-half of the 50 and 

over population preferred seeing helicopters in the canyon. An associa

tion between age of respondent and preference for helicopters did not 

occur in the post-trip analysis. 

Sources of Drinking Water 

Association occurred between three background variables and 

sources of drinking water in the pre-trip analysis. One post-trip back

ground variable was associated with sources of drinking water. 

Pre-Trip PPC. The three pre-trip variables associated with 

sources of drinking water were number of boats per party, number of people 

per party, and previous camping experience. 

An association has been identified between number of boats per 

party and preference for sources of drinking water (X2 = 15.66 with 8 df). 

However, only two individuals who had six or more boats in their party 

responded. One of these individuals selected "River (Main Channel)" as 

the most preferred source of water. Additionally, only 56 responses' 

could be used in the analysis. The division of 56 responses into 15 

cells could lead to erroneous assumptions concerning association; hence, 

the results of this analysis have been discounted. 

Association between preference for sources of drinking water and 

numbers of people in the respondents' party is demonstrated in Table 8.23. 



Table 8.22. Comparison between age of the respondent by preference 
for aircraft in the canyon (Pre-Trip PPC). 

X2 = 19.82 with 4 df is significant at .001. 

Preference for 
Aircraft in Canyon 10 - 29 

Age of Respondent 

30-49 50+ Total 

Airplane 2 
CI.44) 

2 
(1.78) 

0 
(.78) 

4 

No Aircraft 21 
(20.94) 

30 
(25.78) 

7 
(11.28) 

58 

Helicopter 3 
(3.61) 

0 
(4.44) 

7 
(1.94) 

10 

Total 26 32 14 72 

Table 8.23. Comparison between number of people per party by preference 
for sources of drinking water (Pre-Trip PPC). 

X2 = 20 .19 wtih 8 df is significant at .01. 

Preference for 
Source of 
Drinking Water 

Number of People per Pary 

0 - 19 20 -29 30+ Total 

Spring 14 
(13.71) 

18 
(13.71) 

12 
(16.58) 

44 

Faucet 2 
(.62) 

0 
(.62) 

0 
(.75) 

2 

River (Main Channel) 1 
(.93) 

1 
(.93) 

1 
(1.13) 

3 

Side Stream 0 
(1.00) 

0 
(1.00) 

5 
(1.89) 

5 

Treated Water 2 
(2.18) 

0 
(2.18) 

5 
(2.64) 

7 

Total 19 19 23 61 
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"Spring" water was the most preferred source of drinking water irrespec

tive of party size. However, a large percentage of the chi-square 

occurred in the "30+" people per party response category because fewer 

people than expected preferred "Spring Water," while more respondents 

than expected selected "Treated" water as their preferred source. 

An association was also measured between the response to previous 

camping experience and preference for source of drinking water. However, 

only five individuals out of 69 respondents did not have previous camp

ing experience. Any one of these five responses could have resulted in 

a high chi-square score; hence, the results were discounted. 

Post-Trip PPC. Only one background variable was associated with 

sources of drinking water in the post-trip data. This variable was pre

vious river trip experience on the Colorado. Eighty-nine respondents 

were used in this analysis. However, only four of the 89 respondents 

had taken previous float trips on the Colorado River. Additional anal

yses have not been presented because of the small number of responses 

in the "Yes" (previous trip) category; any results may be misleading. 

Side Canyon Activities 

No pre-trip background characteristics were associated with 

preference for side canyon activities. Four post-trip variables were 

associated, however, and included mode of travel, number of people per 

boat, number of boats per party, and self-rating on the wilderness scale. 

Post-Trip PPC. The first of the four post-trip variables to be 

examined was the comparison of participants' mode of travel by preference 

for side canyon activity as presented in Table 8.24. 
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Table 8.24. Comparison between participants' mode of travel by prefer
ence for side canyon activities (Post-Trip PPC). 

X2 = 15.02 with 4 df is significant at .01. 

Preference for 
Side Canyon 
Activities 

Mode 

Motor 

of Travel on 

Oar 

River Trip 

Dory Total 

Bathing 3 
(2.98) 

2 
(1.54) 

0 
(.48) 

5 

Playing 30 
(22.04) 

7 
(11.41) 

0 
(3.54) 

37 

Viewing 
(30̂ 98) 

20 
(16.04) 

9 
(4.98) 

52 

Total 56 29 9 • 94 
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Very few respondents preferred "Bathing" irrespective of their 

mode of travel. However, responses to "Playing" and "Viewing" were 

different than expected. Individuals taking "Motor" trips indicated a 

preference for ̂ Playing" in the side canyon pools, while the opposite 

was true for the individuals taking "Oar" or "Dory" trips. The latter 

two groups indicated a strong preference for just "Viewing" undisturbed 

side canyon pools. 

The second post-trip background variable, number of people per 

boat, was associated with preference for side canyon activities as shown 

in Table 8.25. Individuals in boats with seven or fewer people preferred 

viewing to playing whereas individuals in boats with 16 or more people 

preferred playing to viewing. "Oar" and "Dory" trips generally trans

ported less than 15 people per boat and motor trips frequently carried 

over 16 people per boat. 

The third post-trip background variable, number of boats per 

trip, was associated with preference for side canyon activities as 

indicated in Table 8.26. Individuals participating in river parties 

which had "1-2" boats per party preferred "Playing" in side canyon pools. 

Participants in river parties consisting of three or more boats per 

party preferred "Viewing" side canyon pools. Very few individuals pre

ferred "Bathing" irrespective of numbers of boats in their party. 

The final post-trip variable is presented in Table 8.27, which 

shows the comparison of individuals who have rated themselves on the 

wildernist scale by preference for side canyon activities. Only the 

"Neutralist to Urban Purists" preferred "Bathing." In contrast, all 

but one of the individuals rating themselves as "Wilderness Purists" 
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Table 8.25. Comparison between number of people per boat by preference 
for side canyon activies (Post-Trip PPC). 

X2 = 14.80 with 4 df is significant at .01. 

SidfeCaiyonf°r Number o£ PeoPle Per Boat 

Activities 0-7 8-15 16+ Total 

Bathing 2 1 2 5 
(1.65) (1.91) (1.44) 

Playing 5 15 17 37 
(12.20) (14.17) (10.63) 

Viewing 24 20 8 52 
(17.15) (19.94) (14.91) 

Total 31 36 27 94 

Table 8.26. Comparison between number of boats per party by preference 
for side canyon activities (Post-Trip PPC). 

X2 = 14.69 with 4 df is significant at .01. 

Preference for .. , _ n „ . 
Side Canyon Number of Boats per Party 

Activities 1 - 2 3 - 5 6+ Total 

Bathing 3 2 0 5 
(3.58) (.97) (.45) 

Playing 33 
(25.77) 

3 
(6.95) 

0 
(3.28) 

36 

Viewing 27 
(33.65) 

12 
(9.08) 

8 
(4.27) 

47 

Total 63 17 8 88 
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Table 8.27. Comparison between how an individual rates him/herself on a 
wilderness scale by preference for side canyon activities 
(Post-Trip PPC). 

X2 = 16.36 with 4 df is significant at .01. 

Preference for Wilderness Rating 

Side Canyon Wilderness Neutralist to 
Activities Purist Wildernist Urban Purist Total 

Bathing 0 0 5 5 
(.32) (3.30) (1.38) 

Playing 1 
(2.36) 

25 
(24.40) 

11 
(10.32) 

37 

Viewing 5 
(3.32) 

37 
(34.30) 

10 
(14.38) 

52 

Total 6 62 26 94 
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preferred "Viewing," while nearly one-half of the "Neutralist to Urban 

Purists" preferred "Playing." 

Trash Removal 

One pre-trip background variable, sex of respondent, and one 

post-trip variable, age of respondent, were associated with preference 

for trash removal techniques in the canyon. 

Pre-Trip PPC. Sex of the respondent was associated with prefer

ence for trash removal procedures in the pre-trip data as presented in 

Table 8.28. The major contributor to the chi-square score was the 

response to "Burying" the trash. All four individuals who favored bury

ing the trash were women. 

Post-Trip PPC. Age of respondent was associated with the prefer

ence for trash removal in the post-trip analysis. Eighty-six people 

responded to this set of questions. Only three individuals did not 

favor "Take Out Your Own." These three individuals were 50 years or 

older. However, due to the very small variation in responses these 

conclusions have been discounted. 

Summary—Association Between Background 
Variables and River Management Attitudes (PPC) 

Background variables associated with management attitudes are 

presented in Figure 8.1. A brief summary of the variables associated 

with each of the eight river management issues is presented below. 

Campground Facilities 

Pre-Trip. Individuals who preferred cabin accomodations parti

cipated on motor trips, were in parties of 30-39 people, had 16 or more 
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Table 8.28. Comparison between sex of respondent by preference for 
trash removal procedures (Pre-Trip PPC). 

X2 = 6.79 with 2 df is significant at .05. 

_ - - Sex of Respondent 
Preference for r 

Trash Removal Male Female Total 

National Park Service 2 3 5 
(2.87) (2.13) 

Take Out Own 33 19 52 
(29.84) (22.16) 

Bury 0 4 4 
(2.30) (1.70) 

Total 35 26 61 
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Ma inagement Attitudes (Dependent Variable) 
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Figure 8.1. Association between background variables and management 
attitude variables using Paired-Picture Comparison data. 

Note: Pre-trip responses associated with management atti
tudes are in top of box (jr) while post-trip responses 
associated with management attitudes are in bottom of box 
iA) if significant association occurs. 
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people on their raft, and departed Lees Ferry in August. Individuals 

who preferred "Improved Campsites" also took motor trips, tended to have 

30 or more people in their party, had eight or more people on their 

raft, and departed in August and September. Individuals who preferred 

"No Facilities" took either a motor or oar trip. However, all oar trip 

participants preferred "No Facilities," while 73 percent of the people 

preferring motor trips preferred "No Facilities." The size of the river 

parties were small for individuals preferring "No Facilities," as were 

number of people per boat. 

Post-Trip. All "Wildernist Purists" preferred no campground 

facilities. Nearly 97 percent of the "Wildernists" preferred "No Facili

ties," and 73 percent of the "Neutralist to Urban Purists" also preferred 

"No Facilities." Four of.the five individuals who preferred a "Cabin" 

rated themselves as "Neutralists to Urban Purists." 

Campfires 

Post-Trip. Only one background variable was associated with 

campfires in the canyon. Eighty-six percent of all participants pre

ferred "Evening Campfires." Three of the four individuals who preferred 

"Lanterns" were "Wildernist Purists" while five of the six individuals 

who liked both "Lanterns" and "Campfires" were "Wildernists." All of 

the "Neutralists to Urban Purists" preferred "Campfires." 

Mode of Travel 

Pre-Trip. Individuals who preferred "Oar" trips rode through 

the canyon with less than 15 people of their rafts, rated themselves as 

"Wildernists," and participated on "Oar" trips. Individuals who 
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preferred "Dory" trips had seven or fewer people on their rafts, took 

oar trips, and rated themselves as either "Wildernist Purists or Wilder-

nists." Individuals preferring "Motor" trips took a motor trip, had 16 

or more people on their rafts, and rated themselves as "Wildernists." 

Post-Trip. Individuals preferring "Oar" trips departed in June, 

took either motor or oar trips, generally had less than IS people on 

their raft, attended college or graduate school, were less than 50 years 

old, and rated themselves as "Wildernists to Urbanists." Those individ

uals who preferred "Dory" trips took motor, oar or dory trips. However, 

all individuals who took dory trips preferred "Dory" trips. Individuals 

preferring dories also had fewer than eight people on their rafts, went 

to college or graduate school, were under 50 years of age, and predomi

nantly rated themselves as "Wildernists to Wildernist Purists." Indi

viduals preferring "Motor" trips took a motor trip, departed in July, 

were in parties containing one or two boats, and eight or more people 

per raft, were generally over 30 years in age, rated themselves as 

"Wildernists to Urbanists." Individuals preferring "Motor" trips also 

had high school to graduate level educational backgrounds. 

Toilet Facilities 

Pre-Trip. Individuals who preferred the "Privy" rode through the 

canyon on boats with 16 or more people in all but one case. On the other 

hand, the largest percentage of people preferring the "Cat-Hole Latrine" 

were on boats with seven or fewer people. The majority of individuals 

who preferred "Porta-Potties" had "8-15" people on their raft. 
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Post-Trip. Four of six respondents who preferred "Privies" took 

a motor trip, participated on a commercial trip, and were on a boat with 

16 or more people, and were on trips with one or two boats. Individuals 

preferring "Cat-Hole Latrines" predominantly participated on oar or dory-

trips, and rode through the canyon on boats with seven or fewer people. 

Most of the individuals taking a private trip preferred "Cat-Hole 

Latrines" while nearly one-quarter of the participants who took a commer

cial trip preferred the "Cat-Hole Latrines." "Porta-Potties" were most 

preferred by the participants. Generally, however, "Porta-Potties" were 

preferred by motor trippers, who took commercial trips, had 8 or more 

people on their boats, and had one to two boats in the river party. 

Aircraft in the Canyon 

Pre-Trip. Individuals 50 years or older either preferred 

"Helicopters" or "No Aircraft" in the canyon. Most of the remainder 

of the respondents did not want any aircraft in the canyon. 

Sources of Drinking Water 

Pre-Trip. Forty-three percent of the participants who took 

their river trip with 30 or more people preferred either "Side Streams" 

or "Treated Water" for their source of drinking water. The majority of 

the remaining participants preferred "Spring Water." 

Side Canyon Activities 

Post-Trip. Individuals preferring to bathe in side canyon pools 

and streams rated themselves as "Neutralists to Urbanists." Those parti

cipants who preferred to play in the pools, falls, and streams took 
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motor trips, had eight or more people of their rafts, had one or two 

boats taking their party downstream, and generally rated themselves as 

"WildernistsIndividuals who preferred just to view side canyon pools 

and falls included all the dory participants, over two-thirds of the oar 

participants, and less than one-half of the motor participants. People 

who took trips on boats containing less than 16 people preferred "View

ing." All but one "Wildemist Purist" and well over one-half of the 

"Wildernists" preferred "Viewing." 

Trash Removal 

Pre-Trip. "Burying Trash" was preferred by several women. Three 

of the five individuals who preferred that the "National Park Service" 

clean up the campsites were also women. However, a very large majority 

of both men and women preferred to take their own trash out of the canyon. 

Interrelationship Between Background Variables 

A chi-square analysis further tested independence between back

ground variables associated with management attitude responses. The 

Null Hypothesis for this test was that the background variables were 

independent of each other; the Null Hypothesis was rejected at a signif

icance level of .05 or less, which indicates an association between 

variables. 

Analysis of seven pre-trip variables is presented first, followed 

by the analysis of eight post-trip background variables. 
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Pre-Trip (PPC) Associations 

Five of the seven pre-trip background variables associated with 

management attitudes are interdependent as shown in Figure 8.2. Exami

nation of the pairwise interactions of these five pre-trip variables is 

presented below. 

Date of Departure. Variables associated with date of departure 

are presented in Tables 8.29, 8.30, and 8.31. For Table 8.29, over 

one-half of the chi-square score resulted from zero respondents taking 

oar trips in August. This result was primarily a function of sampling 

schedule. 

There were no respondents with seven or fewer people on their 

rafts in August. Generally, only four to ten people could ride on a 

dory trip. Table 8.29 indicates that no oar trip participants departed 

in August. 

A larger number of women were interviewed in August than expected 

(Table 8.31). The opposite occurred in the month of September. 

Mode of Travel. Variables associated with mode of travel are 

presented in Tables 8.32 and 8.33. Table 8.32 indicates all pre-trip 

respondents participating on an oar trip had seven or fewer people on 

their rafts. On the other hand, all motor trippers had eight or more 

people on their boats. River parties which contained 20 or more people 

occurred on motor trips while parties which had less than 21 people were 

taken through the canyon on oar trips (Table 8.33). 

Number of People per Boat. Three variables were associated with 

the number of people per boat. Two of the variables were discussed in 
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Mode 
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Travel 
Age of 
Respondent How do 

You Rate 
Yourself 

Figure 8.2. Significant interrelationships (at .05 or less) between 
background variables and associated pre-trip (PPC) 
management attitudes. 
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Table 8.29. Comparison between month of departure by mode of travel 
(Pre-Trip PPC). 

X2 = 13.823 with 2 df is significant at .001, 

Month of 
Departure 

Mode 

Motor 

of Travel 

Oar Total 

July 22 11 33 
(23.76) (9.24) 

August 22 0 22 
(15.84) (6.16) 

September 10 10 20 
(14.40) (5.60) 

Total 54 21 75 

Table 8.30. Comparison between month of departure by number of people 
per boat (Pre-Trip PPC). 

X2 = 17.97 with 4 df is significant at less than .01. 

Month of 
Departure 

Number of People per Boat 

0-7 8-15 16+ Total 

July 

August 

September 

Total 

11 
(9.72) 

0 
(5.64) 

10 
(5.64) 

21 

15 
(12.49) 

10 
(7.25) 

2 
(7.25) 

27 

5 
(8.79) 

8 
(5.10) 

6 
(5.10) 

19 

31 

18 

18 

67 
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Table 8.31. Comparison between month of departure by sex of respondent 
(Pre-Trip PPC). 

X2 = 8.30 with 2 df is significant at .02, 

Month of 
Departure 

Sex of Respondent 

Male Female Total 

July 

August 

September 

17 
(18.04) 

8 
CI2.03) 

16 
(10.93) 

16 
(14.96) 

14 
(9.97) 

4 
(9.07) 

33 

22 

20 

Total 41 34 75 

Table 8.32. Comparison between mode of travel by number of people per 
boat (Pre-Trip PPC). 

, 2  _  67.00 with 2 df is significant at .0000. 

Mode of 
Travel 

Number of People per Boat 

0-7 8-15 16+ Total 

Motor 0 
(14.42) 

27 
(18.54) 

19 
(13.04) 

46 

Oar 21 
(6.58) 

0 
(8.46) 

0 
(5.96) 

21 

Total 21 27 19 67 
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Table 8.33. Comparison between mode of travel by number of people per 
party (Pre-Trip ppc). 

X2 = 20.54 with 2 df is significant at (.0000). 

Mode of 
Travel 

Number of People per Party 

0 - 20 21 - 35 36+ Total 

Motor 

Oar 

7 
(14.24) 

13 
(5.76) 

16 
(14,95) 

5 
(6.05) 

24 
(17.80) 

1 
(7.20) 

47 

19 

Total 20 21 25 66 
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Tables 8.30 and 8.31. The other variable has been presented in Table 

8.34. Participants on boats with seven or fewer people, that is oar 

trips, also had the fewest number of people in their party. 

Two other variables associated with pre-trip management attitude 

responses are independent of the other six background variables. These 

two variables are age of respondent, and how the respondent rates him/ 

herself on the wildemist scale. 

Post-Trip (PPC) Associations 

Seven of the eight post-trip background variables associated with 

management attitudes are interdependent as presented in Figure 8.3. The 

pairwise interactions of the seven variables are presented below. 

Date of Departure. Responses associated to month of departure 

are presented in Tables 8.35 and 8.36. In Table 8.35, the significant 

chi-square score is due primarily to the fact that there were no pri

vate trip respondents who took a river trip in August. 

Mode of Travel. The participants mode of travel was associated 

with whether the trip was private or commercial, the number of people 

per boat, and the number of boats per party. The chi-square analyses 

are presented in Tables 8.37, 8.38, and 8.39. The high chi-square score 

for Table 8.37 was attributed to the fact that all private trip partici

pants took an oar trip. 

For Table 8.39, individuals taking motor trips had eight or more 

people on their boat, while oar trips generally contained seven or fewer 

people. There were no more than seven individuals per boat on the dory 

trip. 
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Table 8.34. Comparison between number of people/boat by number of 
people per partry (Pre-Trip PPC). 

X2 = 40.52 with 4 df is significant at (.0000). 

Number of People Nu,,ber of Pe0Ple P" Part'r 

per Boat 0 - 20 21 - 35 36+ Total 

0 - 7  13 5 1 19 
(6.13) (6.13) (6.74) 

8-15 4 15 6 25 
(8.06) (8.06) (8.87) 

16+ 3 0 15 18 
(5.81) (5.81) (6.39) 

Total 20 20 22 62 
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Figure 8.3. Significant interrelationships (at .05 or less) between 
background variables associated with post-trip management 
(PPC) attitudes. 
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Table 8.35. Comparison between month of departure by whether trip is 
private or commercial (Post-Trip PPC). 

X2 = 14.11 with 2 df is significant at .0009. 

Month of 
Type of Trip 

Departure Commercial Private Total 

June 21 12 33 
(26.81) (6.19) 

July 25 6 31 
(25.19) (5.81) 

August 32 0 32 
(26.0) (6.0) 

Total 78 18 96 

Table 8.36. Comparison between month of departure by number of years of 
school completed by the post-trip respondents. 

X2 = 18.73 with 4 df is significant at .0009. 

Month of Number of Years of School Completed 

Departure 8-12 12-16 17+ . Total 

June 3 16 14 33 
(6.53) (13.75) (12.72) 

July 14 9 8 31 
(6.14) (12.92) (11.95) 

August 2 15 15 32 
(6.33) (13.33) (12.33) 

Total 19 40 37 96 
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Table 8.37. Comparison.between mode of travel by whether the river trip 
is private or commercial (Post-Trip PPC). 

X2 = 46.45 with 2 df is signficant at (.0000). 

Mode of 
Type of Trip 

Travel Commercial Private Total 

Motor 56 0 56 
(45.50) (10.50) 

Oar 13 18 31 
(25.19) (5.81) 

Dory 9 0 9 
(7.31) (1.69) 

Total 78 18 96 

Table 8.38. Comparison between mode of travel by number of people per 
boat (Post-Trip PPC). 

X2 = 74.78 with 4 df is significant at (.0000) 

Mode of 
Travel 

Number of People per Boat 

0-7 8-15 16+ Total 

Motor 

Oar 

0 
(19.25) 

24 
(10.66) 

29 
(21.00) 

7 
(11.63) 

27 
(15.75) 

0 
(8.72) 

56 

31 

Dory 9 
(3.09) 

0 
(3.38) 

0 
(2.53) 

Total 33 36 27 96 
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Table 8.39. Comparison of mode of travel by number of boats per party 
(Post-Trip PPC). 

X2 = 134.72 with 4 df is significant at (*0000) 

Mode of 
Travel 

Number of Boats per Party 

1 - 2 3 - 5 6+ Total 

Motor 

Oar 

Dory 

Total 

56 
(39.20) 

7 
(17.50) 

0 
(6.30) 

63 

0 
(11.82) 

18 
(5.28) 

1 
(1-90) 

19 

0 
(4.98) 

0 
(2 .22 )  

8 
( .80) 

8 

56 

25 

90 
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Motor trips had no more than two boats per party. Oar trips 

consisted predominantly of parties with three to five boats. Dory trips 

utilized six or more boats per party. 

Type of Trip. Three variables were associated with type of 

trip. Month of departure and mode of travel have been examined in 

Tables 8.35 and 8.37 respectively. Associations existing between number 

of people per boat and type of trip has been presented in Table 8.40. 

Individuals taking private trips generally had seven or fewer 

individuals on their boats. These data were consistent with Tables 8.35 

and 8.37 which indicate that private parties rowed through the canyon. 

Number of People per Boat. Number of people per boat was asso

ciated with mode of travel, type of trip, and number of boats per party. 

Tables 8.39 and 8.40 have previously examined the association. Table 

8.41 examines the association between number of people per boat by number 

of boats per party. 

According to Table 8.41, the fewer the number of boats in a 

party, the larger the number of persons that were carried on the boat. 

This information is consistent with data in Table 8.39. Motor trips 

generally utilized larger boats; thus they had the capacity to carry 

more people per boat than did oar rigs or dories. 

Age of Respondent. Age of respondent was associated with number 

of years of school completed as shown in Table 8.42. A high percentage 

of individuals aged 30-49 completed at least one year of graduate school. 

Fifty-four percent of the individuals in the 10-20 age bracket have 

completed some college. 



Table 8.40. Comparison between type of trip by number of people per 
boat (Post-Trip PPC). 

X2 = 13.05 with 2 df is signficant at .0015. 

Type of Trip 

Number of People per Boat 

0-7 8-15 16+ Total 

Commercial 21 
(26.81) 

30 
(29.25) 

27 
(21.94) 

78 

Private 12 
(6.19) 

6 
(6.75) 

0 
(5.06) 

18 

Total 33 36 27 96 

Table 8.41. Comparison between number of people per boat by number of 
boats per party (Post-Trip PPC). 

x2 = 80.86 with 4 df is significant at (.0000). 

Number of 
People per Boat 

Number 

1 - 2  

of Boats per Party 

3 - 5  6+ Total 

0 - 7  1 
(18.90) 

18 
(5.70) 

8 
(2.40) 

27 

8-15 35 
(25.20) 

1 
(7.60) 

0 
(3.20) 

36 

16+ 27 
(18.90) 

0 
(5.70) 

0 
(2.40) 

27 

Total 63 19 8 90 
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Table 8.42. Comparison between age of respondents by the number of 
years of school (Post-Trip PPC). 

X2 = 16.82 with 4 df is significant at .0021. 

_ Number of Years of School Completed 
Age of r 

Respondent 8-12 13-16 17+ Total 

10 - 29 11 25 10 46 
(9.10) (19.17) (17.73) 

30 -49 5 10 25 40 
(7.92) (16.67) (15.42) 

50+ 3 5 2 10 
(1.98) (4.17) (3.85) 

Total 19 40 37 96 
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Summary of Association Between 
Background Variables 

Individuals who participated on motor and dory trips were trans

ported through the canyons by commercial outfitters. Oar trip respon

dents participated on both commercial and private trips. Most of the 

individuals who took private trips left in June while the remainder of 

the private party participants departed Lees Ferry in July. Besides 

taking commercial trips, motor trip respondents participated in parties 

with one or two boats, and generally there were 16 or more people on 

their boat. Oar trip participants generally had three to five boats in 

the party and 8-15 people on their boat. Dory trips utilized 6 or more 

boats and carried less than seven people per boat. 



CHAPTER 9 

SUMMARY 

This chapter presents a summary of all the results of this 

research based on the stated objectives. The four objectives addressed 

in this study are: 

1. To identify the subpopulations of users based upon socio-economic 

backgrounds, outdoor recreation experiences, and wilderness 

attitudes. 

2. To provide the National Park Service and river outfitters with 

information regarding user attitudes about existing and proposed 

river management policy. 

3. To determine if there are differences in attitudes about Grand 

Canyon river management policy between differing categories of 

wilderness users. 

4. To determine if there are differences in attitudes about Grand 

Canyon river management policy between pre- and post-trip 

respondents. 

The research summary for each of these objectives is presented 

in four separate subsections of this chapter: (1) the river trip parti

cipants; (2) attitudes about river management policy; (3) association 

between wildernist classification and management attitudes; and C4) 

changing attitudes concerning river management policy. 
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The River Trip Participants 

Socio-Economic Characteristics 

The socio-economic characteristics of the float trip participants 

indicated a well educated, young to middle-aged, and professionally 

employed clientele. Over 75 percent of the participants had completed 

at least one year of college, and well over 30 percent of the respondents 

had completed at least one year of graduate school. Approximately 55 

percent of the participants were 20 to 39 years old. Thirty percent 

were forty years or older, and approximately 15 percent were 50 years 

or older. Nearly 50 percent of the respondents were employed as pro

fessionals. Students comprised the next largest occupational group 

(14%) of respondents, while housewives were the third largest group of 

respondents, making up 10 percent of the total sample population. 

Thirty-five percent of the PPC respondents resided in California 

while only 22 percent of the SAQ respondents lived there. Approximately 

22 percent of the SAQ respondents resided in Illinois and New York State 

combined; only 9 percent of the PPC participants lived in these two 

states. Twenty-one percent of the PPC respondents lived in the Western 

United States, excluding California; 19 percent of the SAQ respondents 

resided in the same western states. 

Ninety percent of the participants from both samples had previous 

camping experiences. Forty-seven percent of all survey respondents had 

previous backpacking experience. 
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River Trip Characteristics 

Nearly 75 percent of the respondents from both surveys took a 

motor trip; 21 percent particiated on an oar trip; and 4 percent of the 

respondents participated on a dory trip. Eighty-five percent of the PPC 

population participated on a commercial trip, while 96 percent of the 

SAQ participants took commercial trips. Only 6 percent of all the 

survey participants had taken a previous trip on the Colorado River. 

Trip Evaluations 

When asked to evaluate their experience, 85 percent of all par

ticipants "Strongly Liked" their river trip; 13 percent "Liked" their 

trip. Only one percent of the participants "Disliked" their river float 

trip through the Grand Canyon. 

Over 83 percent of the respondents from both surveys stated that 

their river trip either was or was going to be a wilderness experience. 

When asked to rate themselves on the wilderness continuum, nine percent 

of the respondents considered themselves Wilderness Purists, 71 percent 

Moderate and Slight Wildernists, 12 percent as Neutralists, and 8 percent 

Urbanists. 

Attitudes about River Management Policy 

Thirteen categories of management attitude have been addressed 

in this study. These categories included: (1) campground facilities, 

(2) campfires in the canyon, (3) preferred mode of travel, (4) toilet 

facilities, (5) aircraft in the canyon, (6) sources of drinking water, 

(7) side canyon activities, (8) trash removal procedures, (9) outfitter 

conveniences, (10) spraying for bugs, (11) preparation of food, 
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C12) limiting the number of people, and C13) the use of life-jackets. 

Each has been explained below. 

Campsites 

Participants in both surveys were strongly against improved 

campsites in Marble and Grand Canyons. 

Campfires 

Most respondents favored sitting around evening campfires in the 

canyons. There was a near unanimous support for allowing cooking fires. 

There was a great deal of opposition to the requirement that gas stoves 

replace cooking fires. However, by 1979, gas stoves were used by all 

outfitters for cooking. When asked whether an evening campfire was 

necessary for a complete camping experience in Marble and Grand Canyons, 

36 percent of the participants said yes; 36 percent said no. 

Mode of Travel 

Oar trips were the most preferred mode of travel. Motor trips 

were second most preferred, followed by dory trips. Nonmotorized float 

trips (both oar and dory) had a relative selection probability of.over 

70 percent in the PPC. However, only 43 percent of the respondents 

agreed, while 47 percent disagreed, with the National Park Service 

policy to convert all motorized float trips to nonmotorized by 1977. 

Toilet Facilities 

The porta-potty was the most preferred toilet facility in the 

canyon, followed by cat-hole latrines and privies, respectively. In 1974, 
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fifty-two percent of the respondents did not agree with the requirement 

that human sewage be carried out of the canyon. However, the National 

Park Service mandated that all river parties carry out human sewage 

beginning in 1978. 

Aircraft 

A very large majority of participants did not want aircraft fly

ing in the canyons unless used for emergencies. This may in part explain 

why helicopters were preferred over small airplanes. 

Drinking Water 

The most preferred source of drinking water by the float trip 

participants was spring water followed by side streams, the main channel 

of the Colorado River, treated water, and water piped into camp areas. 

Water quality research data collected by Brickler and Tunnicliff C1980) 

indicated that some side streams may carry the highest level of bacteria 

of the five sources. 

Side Canyon Activities 

Just viewing and playing in side canyon pools and falls were 

most preferred by the participants while bathing was least preferred. 

However, 50 percent of the SAQ respondents stated that it was "OK" to 

wash oneself in the side canyon pools and falls. Only thirty-nine 

percent of the respondents disagreed with this activity. Evidently, 

participants believed that it was "OK" to wash in the pools, although 

they preferred to just view or play in the pools. 
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Trash Removal 

Taking out one's own trash was the most preferred method of 

trash removal by the float trip participants. Only a small percentage 

of individuals indicated that the National Park Service should be 

responsible for trash removal, and an even smaller percentage of res

pondents supported burying noncombustible trash on the beaches. 

Outfitter Conveniences 

Sixty-three percent of the participants did not believe that the 

more conveniences the outfitter provided, the better the river trip; 

24 percent of the respondents did agree with this policy. The lack of 

desire for conveniences corresponded to previous responses where most 

participants indicated they preferred to "rough it" on their river trip. 

Spraying for Bugs 

Despite the inconvenience and discomfort that occasionally 

occurred on a float trip due to pesty gnats and other insects, 88 per

cent of the respondents were opposed to spraying pesticides to control 

bugs along the river. This response was expected from individuals who 

indicated that they were participating on a wilderness river trip. 

Preparation of Food 

Preparation and handling of food was a very important part of 

the river trip experience. Ninety-two percent of the participants were 

satisfied with this phase of the river trip experience in the summer of 

1974. 
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Limiting the Number of People 

The National Park Service has been limiting the number of persons 

who could take float trips annually since 1973. Eighty-five percent of 

the participants agreed with the policy to limit the number of people 

who take river trips. 

Lifejackets 

Eighty-three percent of the participants agreed with the Park 

Service policy that required lifejackets be worn at all times while 

floating on the Colorado River. Only thirteen percent of the respon

dents disagreed with this policy. 

Association, between Wildernist Classification 
and Management Attitudes 

Wildemist mean scores have been used to classify SAQ partici

pants into one of three wildernist categories: (1) Moderate Wildernist, 

(2) Slight Wildernist, and (3) Neutralists. A wildernist classification 

methodology was not included in the PPC survey. However, several back

ground variables associated with SAQ wildernist classifications were also 

used in the PPC survey. These variables included mode of travel, self-

rating on the wildernist continuum, and previous backpacking experience. 

These three variables have been used to insert the PPC participants into 

the SAQ wildernist categories discussed below. 

Moderate Wildernists 

Moderate Wildernists took oar or dory trips, "Strongly Liked" 

sleeping in a sleeping bag in the backcountry, "Strongly Disliked" 
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sleeping in a cabin in the backcountry, "Strongly Liked" the absence of 

man-made features or people in the backcountry, have had previous back

packing experience, and rated themselves as Moderate Wildemists to 

Wildernist Purists. 

Moderate Wildernist attitudes concerning the management of the 

float trips that differed from the other categories included: 

(1) Moderate Wildemists preferred oar and dory river trips, and as well, 

favored the conversion to nonmotorized trips; C2) Moderate Wilder-

nists did not agree that more conveniences make a better trip, and pre

ferred unimproved campsites in the canyon; (3) Moderate Wildemists 

disagreed that campfires were needed for a complete camping experience, 

and many favored gas lanterns to campfires in the canyons; (4) Moderate 

Wildemists were opposed to allowing bathing in side canyon pools, and 

preferred to just view these pools themselves; (5) Moderate Wildemists 

tended to prefer cat-hole latrines for toilet facilities in the canyon. 

Slight Wildemists 

Slight Wildemists took motor or oar trips, "Liked" to "Strongly 

Liked" sleeping in a sleeping bag in'.the backcountry, were "Neutral" or 

"Disliked" sleeping in a cabin in the backcountry, "Liked" to "Strongly 

Liked" the absence of man-made features and people in the backcountry, 

have had some backpacking experience, and rated themselves as Moderate 

Wildemists on the wildernist continuum. 

Slight Wildernist attitudes concerning management of the float 

trips differed from the other two classifications by: (1) Slight 

Wildemists preferred oar trips, but were neutral to slightly opposed 
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to the conversion to nonmotorized river trips; (2) Slight Wildernists 

did not agree that more conveniences were necessary for a better river 

trip, and they preferred sleeping in an unimproved campsite; (3) Slight 

» Wildernists were neutral to slightly in agreement that campfires were 

necessary for a complete river experience, and they strongly favored 

campfires to lanterns in the camp setting; (4) Slight Wildernists 

indicated that they were neutral to slightly in agreement with allowing 

bathing in side canyon pools, but preferred to just view the pools and 

falls; (5) Slight Wildernists preferred either cat-hole latrines or 

porta-potties. 

Neutralists 

Neutralists participated on motor trips, "Disliked" or were 

"Neutral" to sleeping in a sleeping bag in the backcountry, "Liked" to 

"Strongly Liked" sleeping in a cabin in the backcountry, were "Neutral" 

in their preference for man-made features and people in the backcountry, 

did not have previous backpacking experience, and perceived themselves 

as Slight Wildernists. 

Neutralist attitudes concerning management of Colorado River 

float trips through Marble and Grand Canyons concurred (not necessarily 

in the same degree) with the two other classifications of Wildernist 

user in 8 of 13 policies. The five policies in which there was disagree

ment include: (1) Neutralists preferred motor trips and were opposed 

to mandatory conversion to nonmotorized rafts in the canyon; (2) Neutral

ists preferred outfitter conveniences, and preferred either improved 

campsites or cabin facilities for their river trip; (3) Neutralists 
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indicated that evening campfires were necessary for a complete river 

trip experience; (4) Neutralists indicated that bathing in side canyon 

pools is "OK"; (5) Neutralists preferred using porta-potties. 

Changing Attitudes Concerning 
River Management Policy 

The Paired-Picture Comparison analysis was designed to measure 

both pre- and post-trip responses from different sample populations to 

determine whether user management attitudes changed over the course of 

the river trip. 

The results of the PPC data indicate that there was a signifi

cant change in attitude in four of the eight categories of management 

attitude. These four categories were: (1) mode of travel, (2) toilet 

facilities, (3) aircraft in the canyon, and (4) trash removal. A brief 

overview of each follows. 

Mode of Travel 

Relative preference probabilities for pre-trip respondents con

cerning mode of travel indicated that oar trips were most preferred, 

motor trips second most preferred, and dories least preferred. Post-trip 

responses indicated the same order of preference. However, the oar trips 

were significantly less preferred; dories were significantly more pre

ferred in the post trip responses than indicated in the pre-trip data. 

Dories were much more preferred as a mode of travel through the 

Grand Canyon by post-trip participants than by pre-trip participants. 

Participants who preferred dories in the post-trip analysis most likely 

would have favored oar trips in the pre-trip analysis. 
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Toilet Facilities 

The porta-potty was the most preferred toilet facility in both 

the pre- and post-trip analyses followed by the cat-hole latrine and 

permanent privy. Preference for the permanent privy dropped from a 

preference score of .15129 in the pre-trip to .08621 in the post-trip 

analysis. In other words, the preference for permanent privies decreased 

significantly once an individual had taken a river trip. 

Aircraft in the Canyon 

Respondents strongly preferred no aircraft in the canyons. 

However, when asked to choose between helicopters and small single 

engine airplanes, the participants chose helicopters. These results 

were consistent for both pre- and post-trip respondents. The signifi

cant change in relative preference probabilities was for small airplanes. 

The preference dropped from a .09522 pre-trip response to .03862 post-

trip response. Float trip participants did not want small single engine 

airplanes flying in the canyons. 

Trash Removal Procedures 

A very large majority of respondents preferred to pick up and 

transport their trash out of the canyon environment. But, in the pre-

trip a preference probability of .24532 occurred for Park Service whereas 

in the post-trip a preference probability of .09121 occurred. Once a 

river trip was completed, preferences for requiring the Park Service to 

take trash out of the canyon decreased significantly. 
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Overview 

Both the Self-Administered Questionnaire and the Paired-Picture 

Comparison have been very effective data gathering techniques for out

door recreation field surveys. 

Results from both techniques have been shown to be complementary. 

The SAQ was structured to obtain degrees of attitude concerning manage

ment policy. That is, individuals could choose between five choices 

ranging from "Strongly Disagree" to "Strongly Agree." The PPC was struc

tured to allow the participant to choose among three to five options for 

each of eight river management policies. 

Overall attitudes concerning management policies were very 

similar between the SAQ and PPC samples. Results from each technique 

provide additional insight into who the user was and what his/her pre

ferences were for the management of river float trips on the Colorado 

River through Grand Canyon. 



CHAPTER 10 

CONCLUSIONS AND RECOMMENDATIONS 

The National Park Service (NPS) formally implemented a river 

management plan in January, 1980; the findings of this research have 

examined many of the concerns raised by the NPS, and generally support 

the NPS management policies. This report provides additional insight 

into problem areas not specifically addressed in the river plan. 

Policies addressed in this dissertation which the National Park Service 

has adopted include: limiting the number of people taking river trips; 

trash removal; the use of campfires; the use of life-jackets; the con

version to nonmotorized rafts only; the disposal of human sewage; the 

issue of improved campsites; the use of side canyon pools; and spraying 

for bugs. Management issues examined in this study that have no NPS 

policy guidelines include scenic airplane flights over the river corri

dors, sources of drinking water, and provisions concerning personal 

conveniences of river float trips. 

NPS River Management Policies 
Addressed in this Study 

A brief comparison between preferred policy to existing NPS 

policy is presented below. 

Limiting the Number of People in the Canyon 

Survey participants agreed that the National Park Service should 

limit the number of individuals taking a river float trip through the 
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Grand Canyon; these individuals responded positively to this question 

two years after the peak use season of 1972, following the implementation 

of the policy. Total numbers of people taking a river trip have been 

stabilized since 1974, and the NPS has attempted to further reduce con

gestion on the river through tightly monitored and enforced scheduling 

of trip departure dates. Part of the NPS strategy has been to encourage 

outfitters to schedule float trips during the winter season, thereby 

reducing summer use. Several incentives include allowing the winter 

parties to use driftwood for fires, easing time limitations in the can

yon, and opening up monthly use quotas. 

Trash Removal 

Results of data analyses indicate that participants are very 

sensitive and supportive of the policy requiring each river party to be 

responsible for packing out their own trash and garbage from the canyon. 

Outfitters have self-policed and strictly complied with this policy for 

the last 10 - 15 years; their action has left the river corridor remark

ably free of litter, despite the large numbers of people who have taken 

river trips. 

Evening Campfires 

Float trips participants did not agree with a proposed policy to 

ban campfires from the inner canyon. NPS has accommodated campfires 

but through regulations requiring the use of firepans, and packing ashes 

and charcoal out of the canyon with other refuse; this approach has had 

a marked positive impact on the river beaches. Charcoal and ash residue 
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once prevalent on the beaches have been eliminated—yet the enjoyment of 

campfires remains. 

Life jackets 

River float trip participants have strongly endorsed the NPS 

policy requiring that lifejackets be worn at all times by persons float

ing on the Colorado River. Despite the cumbersomeness of this flotation 

device, participants have been expected to wear lifejackets as part of 

their river gear. Success of this policy can be attributed to the very 

low number of drownings that have occurred on Grand Canyon float trips 

over the last 15 years. 

Conversion to Nonmotorized River Float Trips 

The NPS has implemented a policy in which motorized rafts would 

be phased out of use in the Grand Canyon by 1985. The NPS decision to 

convert to nonmotorized river float trips has been based on their desire 

to eliminate motor noise, smell, and pollution within the river corridor. 

Such an elimination of motors would allow a congressional wilderness 

designation for the river corridor. But the underlying theme to the 

decision has been that the National Park Service believes that an indi

vidual's experience would be greatly enhanced by participating on a non-

motorized river trip. 

The survey respondents were unable to mutually agree on the NPS 

conversion policy. Neutralists disagreed with the conversion policy; 

Slight Wildernists also tended to disagree with the policy. Moderate 

Wildernists agreed with phasing motor trips from the river environs. 

Frissel and Stankey C1972, p. 10) suggest that wilderness managers 
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utilize the opinions of strongly wilderness oriented individuals as 

"Wilderness Indicators" in the decision making process. In this study, 

the most wilderness oriented participants preferred nonmotorized river 

trips, thus endorsing the NPS conversion policy. 

Toilet Facilities 

Respondents disagreed that human sewage effluent should be 

packed out of the canyon in 1974, as the majority of respondents pre

ferred the use of porta-potties. Chemical and human wastes from porta-

potties were deposited into a hole in the sandy river beaches. This 

method of sewage disposal in 1974 was required by the NPS. During this 

same period the use of cat-hole latrines was fairly widespread in the 

inner canyons, although their use was discouraged by the NPS. Individ

uals who preferred cat-hole latrines were the most wildernist oriented. 

Disposal of sewage wastes became an acute health and aesthetic 

problem in the mid 1970's. Hence, the NPS mandated that all sewage 

wastes be packed out of the canyon. A problem that may have seemed 

logistically and economically impossible to many outfitters and partici

pants in 1974 was successfully implemented in 1978, and has led to a more 

sanitary and aesthetically attractive canyon environment. A reexamina

tion of this policy today may very probably result in responses favor

ing the current policy of packing out human sewage wastes. 

River Campsites 

Very few improved campsites exist within the inner canyons of 

the Grand Canyon. Few participants desire improved campsites on their 

river trips. There are no proposed policies within the 1979 River 
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Management Plan which suggest that any campsites be improved or upgraded 

by the NPS along the river corridor. 

Bathing in Side Canyon Streams, 
Falls, and Pools 

The NPS has banned bathing in side canyon streams, falls, and 

pools to reduce pollution and protect the fragile biological regimes 

of side canyon water areas. However, over 50% of the participants in 

the SAQ survey in 1974 believed that it was "OK" to bathe in side can-

yoon pools. Only the most wildernist oriented individuals were opposed 

to bathing. Although bathing was acceptable to most participants, they 

preferred to view or play in these side canyon water areas rather than 

bathe in them. 

Spraying for Bugs 

Very few individuals endorsed the use of pesticides to control 

insects in the canyon. Participants apparently recognized that a wilder

ness experience may subject them to some discomforts including swarms of 

small black insects. The NPS has not suggested nor does it intend to 

use pesticides in the inner canyons of the Grand Canyon. 

Policies Addressed in Study without 
Specific NPS Guidelines 

Three policies addressed in this dissertation for which there 

are no NPS guidelines are: (1) aircraft in the canyon, C2) sources of 

drinking water, and (3) outfitter conveniences. 
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Aircraft in the Canyon 

SAQ respondents were strongly opposed to scenic flights by small 

aircraft over the inner canyon corridor. Emergency aircraft were wel

come in the inner canyons. These results were further substantiated by 

PPC participants who also preferred no aircraft in the canyon. However, 

when asked to select between helicopters and small fixed wing airplanes, 

the PPC respondents overwhelmingly preferred helicopters. The reason 

for this selection may be due in part to the fact that helicopters could 

be used for rescue missions where fixed wing airplanes have been used 

primarily for flying sightseers over scenic attractions. 

Source of Drinking Water 

Drinking natural, untreated canyon water has added to the aura 

of a wilderness experience. Not surprisingly, PPC participants pre

ferred drinking untreated spring water, water from side streams, or 

water from the Colorado River. Unfortunately, the most highly polluted 

water in the Grand Canyon occurred in either side streams or the main 

channel of the Colorado River. Respondents to the 1974 survey were 

unaware of these hazards. Information concerning water quality in the 

Grand Canyon has only very recently been reported (Brickler and Tunni-

cliff, 1980) . Had information concerning the health risks associated 

with drinking untreated water been known to outfitters, boatmen, and 

float trip passengers in 1974, the preference patterns could have been 

much different. 
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River Trip Conveniences Provided 
by Outfitters 

The NPS has not established guidelines regarding the type of 

conveniences outfitters may or may not provide to their paying customers. 

Hence, a choice continues to remain concerning provision of creature 

comforts on a river trip, including the quality of food, sleeping accom

modations, amount of work required of the participant, etc. Analysis 

of the data indicated that Neutralists liked more conveniences on their 

river trip, whereas Moderate Wildernists did not think conveniences were 

necessary. In the future, presence or lack of these conveniences will 

allow for some variety in the river trips available to the participants. 

Recommendations 

Participants taking river float trips in 1974 generally endorsed 

NPS river management policy. It is paramount that existing policies 

continue to be strongly enforced, and several new policies be imple

mented by the National Park Service as recommended below. 

1. No permanent improvements should be allowed within any camp

site between Lees Ferry and Phantom Ranch, or between Phantom Ranch and 

Diamond Creek. 

2. The National Park Service.should continue to allow campfires. 

However, these campfires should continue to be contained on firepans, 

ashes should be packed out of the canyon, all firewood should be fur

nished by individual river parties, and all wood brought into the canyon 

and not burned should also be packed out of the canyon. 

3. The National Park Service should continue to phase out 

motorized rafts by 1985. 
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4. Human sewage should continue to be packed out of the canyon. 

The National Park Service should continue to require all commercial and 

private outfitters to use porta-potty type toilets, and should strongly 

discourage the use of cat-hole latrines; porta-potties should be set up 

during lunch periods and off river hikes. 

5. Commercial and private outfitters should continue to pack 

all food and garbage refuse out of the canyon. 

6. All scenic flights should be prohibited from flying less than 

3,000 feet in elevation from the top of the rim of either Marble or Grand 

Canyons. 

7. The National Park Service should conduct an education pro

gram for both commercial and private outfitters concerning the use of 

drinking water in the canyon. Commercial and private outfitters should 

be required to treat all drinking water used on river float trips. 

Commercial and private outfitters should also be required to brief the 

float trip participants on the hazards of drinking untreated water prior 

to debarkation at Lees Ferry. 

8. The National Park Service should continue to prohibit bathing 

in side canyon pools, falls, and streams. 

9. The National Park Service should continue to limit the 

number of individuals taking a river trip each year. 

10. The National Park Service should continue to require that 

lifejackets be worn at all times while participants are floating on the 

Colorado River. 
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Additional Comments 

Oftentimes a research project creates new questions. This 

study is no different. Two questions which merit additional research 

due to the implementation of new river management policies by the 

National Park Service are: 

1. Since the NPS is encouraging commercial outfitters to 

schedule river float trips throughout the year to reduce congestion 

during the summer months, what are the differences in experiences 

between summer and winter trips; what type of individuals take a winter 

trip; are they Wildernist Purists or do they make up a wilderness 

classification not yet devised? 

2. Since the phasing out of motorized rafts on the Colorado 

River through the Grand Canyon could create . localized congestion along 

the river because oar powered trips generally travel at the same pace, 

what is an ideal departure schedule that would allow flexibility in 

length of trips, participation at side canyon attractions, and continue 

to allow a relatively leisurely pace without creating bottlenecks within 

the river corridor? 

Therefore, the author recommends that the National Park Service 

continue to monitor the physical, biological, and sociological impact 

of float trips within the river corridor of Marble and Grand Canyons 

through funding of additional research studies. 

Irrespective of wildernist classification, nearly all of the 

participants were "Very Satisfied" with their river trip, they believed 

their river trip was a wilderness experience, and they perceived them

selves as sensitive wilderness oriented people. Through implementation 
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of selective policy the National Park Service has been able to maintain 

the unique wilderness quality of river float trips through Marble and 

Grand Canyons. These wilderness opportunities can be continued into the 

future by the National Park Service if they continue to remain in touch 

with the river user. 
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SAQ 
ATTITUDE-MANAGEMENT STUDY 

Please take a few minutes of your time to complete the questionnaire. 
Your comments and responses, together with those from other river trip 
participants, will be of value to the National Park Service and to the 
Colorado River outfitters. 

Thank you, 

Natural Reserouces Recreation 
Department of Watershed 
Management 

University of Arizona 

1. What were the dates of your Colorado River trip. 

From: Mo. Day To: Mo. Day 

2. What type of trip did you take? Motor Row Dory 

3. Was your trip? Commercial Private 

4. What was the size of your river trip? No. of boats No. of 

people in your boat No. of people in total party 

5. Have you had any previous trips on the Colorado River throughout the 

Grand Canyon? Yes No 

If yes, how many? Year Motor or Row 

CIRCLE ONE NUMBER THAT BEST EXPRESSES YOUR ATTITUDE AND FEELINGS ABOUT 
ACTIVITIES AND EXPERIENCES IN THE BACKCOUNTRY. 

Strongly Strongly 
Dislike Dislike Neutral Like Like 

• • • • • 

Sleeping Outdoors in -3 -3 -1 0 +1 +2 +3 
a Sleeping Bag 

Sleeping in a Cabin -3 -2 -1 0 +1 +2 +3 

Seeing Wildlife -3 -2 -1 0 +1 +2 +3 
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Strongly Strongly 
Dislike Dislike Neutral Like Like 

Remoteness from City -3 -2 -1 0 +1 +2 +3 

Absence of Manmade -3 -2 -1 0 +1 +2 +3 
Features 

Absence of People -3 -2 -1 0 +1 +2 +3 

CIRCLE ONE NUMBER THAT BEST EXPRESSES HOW YOU FEEL ABOUT YOUR RIVER TRIP 
ACTIVITIES AND EXPERIENCES. 

Drinking River Water -3 -2 -1 0 +1 +2 +3 

Desert Environment of -3 -2 -1 0 +1 +2 +3 
the Canyon 

Floating on a Placid 
River in the Canyon 

-3 -2 -1 0 +1 +2 +3 

Phantom Ranch -3 -2 -1 0 +1 +2 +3 

Mule Trips in Canyon -3 -2 -1 0 +1 +2 +3 

Aircraft in Canyon -3 -2 -1 0 +1 +2 +3 

Rapids -3 -2 -1 0 +1 +2 +3 

Picking up Rocks, 
Plants, and Indian 
Artifacts 

-3 ' -2 -1 0 +1 +2 +3 

Hiking in Side Canyons -3 -2 -1 0 +1 +2 +3 

Using the Porta-Potty -3 -2 -1 0 +1 +2 +3 

Campfire in Canyon -3 -2 -1 0 +1 +2 +3 

Seeing Other River 
Boats 

-3 -2 -1 0 +1 +2 +3 

Your River Group -3 -2 -1 0 +1 +2 +3 

Using Cat-Hole Larines -3 -2 -1 0 +1 +2 +3 

Row Rafts in Canyon -3 -2 -1 0 +1 +2 +3 

Transistor Radios in -3 -2 -1 0 +1 +2 +3 
Canyon 
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THE FOLLOWING QUESTIONS CONCERN MANAGEMENT POLICIES RELATING TO FLOAT 
TRIPS IN THE GRAND CANYON. PLEASE CIRCLE ONE RESPONSE THAT BEST 
EXPRESSED YOUR FEELINGS AND ATTITUDES TOWARD THESE POLICIES. 

1. The more conveniences the outfitter provides the better the river 
trip. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

2. The number of people going through the Grand Canyon on river trips 
should be limited. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

3. Non-combustible trash should be buried on the beaches in the Canyon. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

4. Camping isn't complete without sitting around an evening campfire. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

5. Life-jackets should be worn at all times while floating on a rfat on 
the Colorado River in the Grand Canyon. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

6. Preparation and handling of the food by the boatmen is satisfactory. 

Strongly Strongly 
Agree Agree " Neutral Disagree Disagree 

7. Aircraft should be allowed to fly injured persons out of the Grand 
Canyon. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

8. Aircraft should be allowed to fly sightseers below the rim of the 
Grand Canyon. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 
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9. Gas stoves and lanterns should be used in place of natural firewood 
in the Canyon. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

10. The National Park Service should spray for bugs along the River. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

11. The current National Park Service Policy is to convert all motorized 
river trips to rowing trips by 1977. Do you: 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

12. Human sewage should be carried out of the Canyon. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

13. River campsites in the Grand Canyon should consist of permanent 
rough hewn log tables, shelters, and toilet facilities. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

14. Cleanup of camping areas in the Canyon should be the responsibility 
of the National Park Service. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

15. Only cooking campfires should be allowed in the Canyon. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 

16. It is "OK" to wash oneself in waterfalls and small pools located off 
the River. 

Strongly Strongly 
Agree Agree Neutral Disagree Disagree 
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17. Do you consider your river trip through the Grand Canyon a Wilderness 
Experience? Yes No 

Please state why? 

18. Have you ever camped before? Yes No 

If yes, how many times? Where? 

19. Have you ever backpacked before? Yes No 

If yes, how many times? • Where? 

20. How well satisfied were you with your river trip? (Circle One Number) 

Very Very 
Unsatisfied Unsatisfied Neutral Satisfied Satisfied 

• • • • • • • 

-3 -2 -1 0 +1 +2 +3 

21. How do you rate yourself with regard to the following classification 
system? (Mark an X on the line.) 

Hard Core 
Wilderness Hard Core 
Purist 0 Urbanist 
• • • • • • • 

PERSONAL INFORMATION 

1. Sex: Male Female Your Age 

2. Year of School Completed 

1 2 3 4 5 6 7 8  9  1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0 +  
Grade School High School College Graduate School 

3. Your Current Occupation: 

If Retired, Previous Job: 

4. Place of Residence: 
City State Zip Code 

5. Your Current Income: 
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PAIRED COMPARISON Pre-Trip Location 
ATTITUDE-MANAGEMENT STUDY Interview No. 

Date 

I. We are going to show you a series of paired scenes that represent 
different types of camping experiences in the Canyon. 

For each pair shown,, choose that scene which you anticipate you 
will prefer most. Please choose one in each pair. Indicate your 
choice to the interviewer by pointing to the scene you have selected. 

1. SB-TP Sleeping Bag 

2. C-TP Cabin 

3. SB-C Table-Privy 

1st Response 

II. We are going to show you a series of paired scenes that represent 
different evening campfire situations you may experience on your 
river trip. 

For each pair shown, choose that scene which you anticipate you will 
prefer most. Please choose one in each pair. Indicate your choice 
to the interviewer by pointing to the scene you have selected. 

Pair R Activity 

1. C-L Lantern 

2. L-LC Campfire 

3. LC-C Lantern-Campfire 

1st Response 

III. We are going to show you a series of paired scenes that represent 
different modes of travel in the Canyon. 

For each pair shown, choose that mode of travel you anticipate you 
would prefer most. Please choose one in each pair. Indicate your 
choice to the interviewer by pointing to the scene you have selected. 

Pair R 

1. D-M Dory 

2. R-D Row 

3. R-M Motor 

1st Response 
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IV. We are going to show you a series of paired scenes that represent 
different toilet facilities you may use in the Canyon. 

For each pair shown, choose that scene which you anticipate you will 
prefer most. Please choose one in each pair. Indicate you choice 
to the interviewer by pointing to the scene you have selected. 

Pair R 

1. R-PP Porta-Potty 

2. PP-PR Behind Rocks 

3. PR-R Permanent Privy 

1st Response 

V. We are going to show you a series of paired scenes which represent 
different types of encounters you may experience with aircraft in the 
Canyon. 

For each pair shown, choose that scene which you anticipate you will 
prefer most. Please choose one in each pair. Indicate you choice 
to the interviewer by pointing to the scene you have selected. 

1. A-N Helicopter 

2. H-A Airplane 

3. N-H No Aircraft 

1st Response 

VI. We are going to show you a series of paired scenes that represent 
different sources of drinking water in the Canyon. 

For each pair shown, choose that source which you anticipate you 
would prefer most. Please choose one in each pair. Indicate your 
choice to the interviewer by pointing to the scene you have selected. 

Pair L R Activity Pair L R 1st Respone 

1. S-F Treated T-R 

2. R-SS Faucet R-F 

3. T-S Side stream T-SS 

4. SS-F River S-R 

5. S-SS Spring T-F 
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VII. We are going to show you a series of paired scenes that represent 
different side canyon activities in the Grand Canyon. 

For each pair shown, choose that scene which you anticipate you 
would prefer most. Please choose one in each pair. Indicate your 
choice to the interviewer by pointing to the scene you have selected. 

Pair 

1. S-P None 

2. P-N Soap 

3. N-S Play 

1st Response 

VIII. We are going to show you a series of paired scenes that represent 
different trash removal procedures in the Canyon. 

For each pair shown, choose that procedure you anticipate you would 
prefer most. Please choose one in each pair. Indicate your choice 
to the interviewer by pointing to the scene you have selected. 

Pair 

1. B-PS Park Service 

2. 0-B Outfitter 

3. PS-0 Bury 

1st Response 

IF YOU DON'T MIND I'D LIKE TO ASK YOU A FEW MORE QUESTIONS. 

1. What Month Day does your trip begin? 
What Month Day does your trip end? 

2. What type of trip are you taking? Motor Row Dory 

2. a. Is your trip commercial or private 

2.b. How many people are on your trip? 
# your boat 
# boats 
total # people 
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3. Have you had any previous trips on the Colorado River through the 
Grand Canyon? 
Yes No 
If yes, how many? Year Motor/Row Private/Commer. 

4* Do you anticipate that your river trip through the Grand Canyon will 
be a wilderness experience? Yes No Don't Know 

Please state why? 

5. Have you ever campled in the out-of-doors before? Yes No 
If yes, how many times? Where? 

6. Have you ever backpacked before? Yes No 
If yes, how many times? Where? 

7. Sex: Male Female 

8. Age: 

9. Your Current Occupation 
If retired, previous job: 

10. Year of school completed: 

1 2 3 4 5 6 7  8 .  9  1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0 +  
Grade School High School College Graduate School 

11. Place of Residence: , 
City State Zip Code 

12. Your Current Income: 

13. How do you rate yourself? 

Hard Core 
Wilderness Hard Core 
Purist Neutral Urbanist 

• • • • • • • 

*The following question was used on the Post-Trip questionnaire only: 
How well satisfied were you with your river trip? Very 

Very Unsatisfied Unsatisfied Neutral Satisfied Unsatisfied 
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NUMBER OF WILDERNESS PERCEPTION QUESTIONS 
NOT ANSWERED BY RESPONDENTS REGARDING 

WILDERNIST RATING SCORE 

Number of Perception Number of Percent 
Questions Not Answered Respondents Frequency 

0 291 63.3 

1 61 13.3 

2 47 10.2 

3 28 6.1 

4 12 2.6 

5 9 2.0 

6 6 1.3 

7 5 1.1 

16* 1 0.2 

Total 460 100 

•Individual was deleted from analysis. 
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WEIGHTED CHI-SQUARE ANALYSIS ADDRESSING 
THE ISSUE THAT THE PROVISION OF 

MORE CONVENIENCES EQUALS A BETTER TRIP 

X2 = 7 W. A? - C2/W 
j  J  J 

Wildernist 
Rating A. 

J 
A.2 

J 
W. 

J 
B. 

J 
Variance 

Neutralist 

Slight 
Wildernist 

Moderate 
Wildernist 

2 Total 

1.84 

2.45 

3.03 

3.39 

6.00 

9.18 

43.33 

240.16 

93.20 

376.69 

1.20 

1.27 

1.03 

.023 

.004 

.010 

X2 = 2443.43 -
(950.52) 
376,69 

or 2443.43 - 2398.49 

which equals 44.95 with 2 df . There is a significant difference 

between weighted means at less than .001. 
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