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ABSTRACT

Recreational, use of mountain sheep (Ovis canadensis mexicana) 

habitat in Pusch Ridge Wilderness, Arizona, may be presenting distur

bances to the sheep. This report examines the recreational uses and 

users of bighorn habitat in the Wilderness. Photoelectric trail traffic 

counters, unmanned survey stations, self-administered questionnaires, 

telephone surveys, and direct observations were used to obtain recrea

tional use and activity data, determine the significance of sheep to 

recreators, and assess potential bighorn disturbances.

Findings indicate that use patterns can be broadly described by 

two types of visitors: lower canyon visitors and backcountry visitors.

Although the majority of users are lower canyon visitors, they appear 

to present little threat of bighorn disturbances. While less than 10 

percent of the total users can be considered backcountry visitors, their 

activities and lengths of stay may pose a greater threat to the bighorn. 

Backcountry visitors generally believe their activities do not adversely 

affect the bighorn. However, they do favor recreational use restric

tions if necessary for the welfare of the sheep population. Several 

recommendations are made regarding users' education concerning the 

understanding of desert bighorn requirements and of the effects of 

recreational disturbances on the sheep. Additionally, suggestions are 

made for altering potentially harmful use patterns.

viii



CHAPTER 1

• INTRODUCTION

Wildlife is but one of a myriad of resources that substantially 

adds to a wilderness area’s recreational lure. Additionally, wildlife 

has often been used as a criterion of wilderness quality. To perceive 

wildlife as existing in near pristine conditions epitomizes the essence 

of Wilderness for many people. Contrastingly, the degradation or elimi

nation of wildlife from wilderness often diminishes one’s concept or 

perception of Wilderness. Leopold (1949, p. 145) , recalling the death 

of one of Arizona's last remaining grizzlies shot by a government bounty 

hunter, described these sentiments when he stated, "(Mount) Escudilla 

still hangs.on the horizon, but when you see it you no longer think of 

bear. It’s only a mountain now." Buchheister (1963, p. 78) portrayed 

the same attitude when he wrote " . . .  A mountain without eagles may 

lose none of its height above sea level, but it will be less inspiring 

to men who wonder about the ways of eagles."

The threat of human encroachment and a desire to protect wild

life from man's intrusions into wildlife habitat has been a major 

impetus in the designation of many wilderness areas in the United States. 

The same is true regarding mountain sheep (Ovis canadensis mexicana) in 

Pusch Ridge Wilderness, Arizona. Krausman and Shaw (1979) maintained , 

that the existence of bighorn sheep was undoubtedly a significant con

sideration in the designation of the area as wilderness and that the

1
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social values of the bighorn extend well beyond those few recreators 

who have an opportunity to hunt or view the sheep. Regardless of this 

protection, these animals continue to face potentially harmful situa

tions as a result of increasing human activity in the bighorn's limited 

domain. It has, in fact, been man's use of bighorn habitat that has 

been primarily responsible for a general reduction of suitable sheep 

habitat in North America over the past 100 years. This can be expected 

to increase as outdoor recreation becomes increasingly popular. It is 

this potential conflict that merits special management considerations 

if the future well-being of desert bighorn sheep in Pusch Ridge Wilder

ness is to be ensured.

Wilderness Recreation

Recreational use of wilderness areas has increased at a faster 

rate in recent years than has most other forms of outdoor recreation 

(Hendee, Stankey, and Lucas 1978). National estimates of National Park 

Service and U.S. Forest Service wilderness and primitive area use indi

cate about 12.5 million visitor days of recreational use in 1975 (Hendee 

et al. 1978). Furthermore, actual use could be dramatically larger 

considering the problems in measuring wilderness use, such as multiple 

access points and limited reliability of use measurement techniques.

Numerous studies have been able to provide general character

istics of wilderness use and users. Hendee et al. (1978) provide an 

excellent description of these characteristics. A brief summary includes 

the following: the lengths of stay are typically short; party sizes are

small, mostly in two to four person size range; the most common method
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of travel is hiking; wilderness visits are multi-purpose with visitors 

participating in a variety of activities; summer is the season of 

highest use [except in the Southwest); the majority of visitors are 

from the region near the wilderness; most parties are made up of family 

groups; any particular wilderness area is likely to have use concen

trated along only a few, rather short segments of the total trail system; 

users tend to be male, younger than the general population with compara

tively high incomes and levels of education; and often 20 to 30 percent 

of an area's users belong to outdoor recreation clubs or conservation 

organizations.

Human/Wildlife Conflicts

Although the presence of wildlife can significantly add to one's 

wilderness experience, the presence of humans and their associated 

activities in wilderness has the potential to degrade wildlife habitats 

and affect wildlife habits. The effects of human use on wildlife and 

its habitat are often highly visible. For example, trail erosion, camp

site deterioration, soil compaction, and destruction of vegetation can 

significantly affect the visual and functional quality of wildlife habi

tat. Wildlife viewing opportunities may also be reduced. A study con

ducted by Chester (1976, cited in Hendee et al. 1978) in the Gallatin 

Range of Yellowstone National Park found an inverse relationship between 

the intensity of human use and the frequency of wildlife observations.

On the other hand, the effects of human use on wildlife habits can be 

extremely subtle. This is especially true of species typically asso

ciated with climax vegetational communities, frequently having well
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developed social structures such as wolves (Canis lupus), grizzly bear 

(Ursus horribilis), caribou (Rangifer tarrandus), and mountain sheep 

(Ovis canadensis). Repeated human disturbances of such wildlife creates 

undue stress, decreasing the animal’s ability to maintain a healthy 

existence (Geist 1971a). Unfortunately, wilderness visitors appear to 

demonstrate a limited sensitivity regarding their recreational impacts 

on wildlife and its habitat.

Perception of Recreational Impacts 

Recreational impacts are defined by perceptions of individuals 

that differ in response to many factors (Lucas 1979). Two of these 

factors strongly influencing one’s perception of impacts are its origins 

(what an observer assumes to be the cause of an impact) and its setting 

(what the observer feels about the area in which the impact takes place). 

Lucas additionally states that wilderness visitors’ relationships to the 

environment are primarily aesthetic, and they display varying degrees 

of stewardship toward it. Although visitors' education levels are 

generally high, most do not have training in the biological sciences. 

Therefore, recognition and awareness of processes of ecological change 

are quite limited. It follows that the subtle (yet potentially detri

mental) effects of recreational use on wilderness wildlife would not be 

perceived as damaging by most wilderness visitors. In fact, there are 

some indications that recreators almost totally fail to perceive impacts 

on wildlife by themselves and other visitors. Several studies reporting 

on the human harassment and disturbance of wildlife indicated most



recreators were unaware of any impact they were having on the wildlife 

(Glinski 1976, Hunt 1972, Ream 1976, Weeden 1976).

Although an individual's committment to a particular recreational 

preference is often derived from early social environment experiences 

(Shaw 1975), fortunately, the recreational impact perceptions of many 

users appears to be flexible enough to be subject to change towards in

creased awareness. This awareness could be extremely useful in terms of 

altering potentially harmful recreational use patterns. Ream (1979) 

maintains that in order to affect such changes, the wilderness manager 

must be aware of the goals of the wilderness user as well as their atti

tudes toward and knowledge of wildlife. Kellert (1977) found backpacking 

enthusiasts to be primarily opposed to the interference or exploitation 

of natural or wildlife resources. Impact education should therefore be 

very acceptable and effective with this group of wilderness users. Also, 

positive wording of signs has been effective in educating recreators, 

resulting in desired alterations of use patterns (Trahan 1977).

Management of recreational impacts may be somewhat restricted 

by the wilderness manager's beliefs regarding the acceptability of 

management actions. Findings by Hendee and Harris (1970) during a study 

of wilderness managers' and visitors' attitudes about wilderness had the 

following implications for impact management: (1) visitors were less in

favor of facilities and developments than managers expected,. (2) visitors 

were more willing to accept regulations than managers expected, and 

(3) visitors were more willing to permit managers flexibility and use 

of mechanized equipment for wilderness management than managers expected. 

However, Lucas (1979) felt that management of recreational impacts must

5
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depend largely on factors other than the effect of impact conditions on 

visitors' experiences and satisfactions.

Huroan/Bighorn Sheep Relationships

The effect of recreational activities on bighorn populations has 

been the focus of increasing concern among managers and researchers 

(Nelson 1966). Despite this concern, existing knowledge regarding the 

tolerance of bighorns to human activities is incomplete and inconsis

tent. Certain populations of sheep have been documented as existing in 

close association with recreators with little or no apparent impacts 

(Hicks 1977, Wehausen 1976). In other instances, however, bighorns 

appear to have been displaced from their habitat due to recreational 

activities (Graham 1971) . To date, most research has focused on the 

negative effects humans have on bighorns. Little attention has been 

devoted to the effects bighorns have on humans. This includes the 

existence of a recreational relationship between the two and the posi

tive human benefits that may be derived from it. In order to more 

fully assess the recreational impacts on bighorn sheep, attempts must 

be made to gain a greater understanding of these human aspects of rela

tionships between humans and bighorns.

The impressive bighorn, occupying some of the most awesome 

terrain in North America, may serve to elevate an area's recreational 

appeal. This is not to say that most recreators are drawn to bighorn 

habitat primarily because of the sheep. In fact. Elder (1977) found 

that only five percent of the visitors sampled in an area of bighorn 

habitat came there due to the sheep. Nevertheless, the knowledge of



bighorn sheep in an area or the chance of an encounter may act to 

heighten the enjoyment of many recreators and draw them into areas 

where the possibility of human/bighom interactions exist.

There are, no doubt, several motivations (other than bighorns 

themselves) that may compel a person to seek recreation in bighorn 

habitat. Some of these might include: a desire to enjoy the scenic

beauty of the area, the perceived need to "escape" from civilization 

or experience solitude, the wish to test one's skill in a rugged envi

ronment or an attraction to a unique resource of the area. Whatever 

the reasons may be that draw recreators to bighorn habitat, their pre

sence and associated activities increase the potential for impacts on 

the sheep.

Previous Disturbance Studies

DeForge (1976, p. 30) illustrates quite clearly the problem of 

recreational encroachment into sheep habitat by stating, "Man with his 

modern day progress and need to 'get away from it all,' has pushed 

deeper and deeper into the bighorn's domain, entering into direct compe

tition with the bighorn for space. This competition places the bighorn 

under stress, forcing it to adapt socially." Wilson (1969) demonstrated 

this same concern earlier when he concluded that space reduction is a 

limiting factor posing the greatest threat to the continued welfare of 

the desert bighorn. Others who maintain bighorn sheep require a living 

space that is dependent on a minimum of human disturbance include Geist 

(1975), Hanson (1971), Monson (1966), Nelson (1966), and Weaver et al. 

(1972).

7
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Some researchers have attempted to quantify the intensity of use 

and spatial relationships which could be tolerated by bighorns. Graham 

(1971) found that areas with more than 500 visitor-days of use per year 

resulted in a decline of use by sheep. Light and Weaver (1973) found 

that bighorns would tolerate an average minimum approach distance of 

300 yards (274 m). They additionally reported the tolerable distances 

to be dependent upon bighorn sex, group composition, and size of human 

observer groups. Other researchers have maintained that recreational 

encroachment can be most damaging during critical periods of the year 

for the animal, such as the lambing season (Cowan 1974, Geist 1971b, 

Light 1973).

Increased human use of previously sparsely utilized bighorn 
habitat has given rise to an increased awareness and study of recrea

tional impacts on sheep. The effects of this use may be especially 

intense during heavy human use seasons (DeForge 1972, Dunaway 1971).

A phenomenon of recent years that has made this increased use of bighorn 

habitat possible has been the advent of revolutionized outdoor recrea

tion equipment such as lightweight backpacking gear, allowing recreators 

to penetrate areas not possible before. Nelson (1966) considered 

different types of recreational uses of game ranges and maintained that 

in order to minimize sheep loss to human encroachment, the overlap of 

recreational use in sheep habitat must be prevented.

Until recently, most discussions of recreational impacts on 

sheep have focused on only one measure of human activity: numbers of

people. Increases in the numbers of people in sheep habitat had been 

considered the primary cause of deleterious effects to bighorns.
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McQuivey (1978), however, maintained it is not the mere physical pre

sence of humans that has an adverse impact on bighorns, but rather the 

types of activities associated with people, such as indiscriminate 

camping at or near water sources important to bighorns. However, 

research focusing specifically on recreational disturbances of sheep 

has been limited.

One of the few herds on which systematic observations of human/ 

sheep interactions have been conducted is the Mt. Baxter herd in 

California (Elder 1977, Hicks 1977, Wehausen 1976) . These authors 

found that sheep tolerated considerable interaction with humans with 

no apparent permanent displacement. . Although these sheep were disturbed 

by backpackers, there appeared to be no negative effects on reproductive 

success. Lambs and ewes, however, were less tolerant of people than 

rams and human approach from above was far more disruptive than from 

below.

Numerous examples exist of sheep tolerating considerable human 

activities. Nelson (1966) reported on the sightings of bighorns near 

the shores of Arizona’s Lake Mead which were apparently aware of boating 

activities yet showed little distress. Welles and Welles (1961) gave 

several accounts of close contacts with sheep in Death Valley, including 

an instance where a band lost their fear of automobiles and the humans 

who attempted to photograph the sheep. Describing several instances of 

close associations with bighorns, Geist (1971a) found that sheep could 

be drawn into extremely close contact by enticing the animals with hand

held salt. Russo (1956) reported on the apparent attraction of bighorns



to the blasting and other construction activities of road crews in 

Arizona.

Thus, the available information on human/bighorn interactions 

is limited and inconclusive. In many instances, bighorn sheep will 

apparently tolerate the presence and activities of humans. This toler

ance is assumed to be dependent on a minimal competition for resources 

vital to the sheep and human actions that are predictable with harass

ment kept to a minimum. In other instances, however, recreational 

activities seem to be very detrimental to bighorns. One must keep in 

mind that much of this information has come from studies that have 

focused on bighorn biology with little attention given to the human 

dimension of the problem. Although our understanding of bighorn reac

tions to specific recreational activities and human actions are minimal, 

we unfortunately have even less knowledge concerning the human side of 

the human/bighorn relationship. How do people behave in bighorn habitat? 

What beliefs do they hold concerning the effects of their activities on 

the sheep? And how do bighorn sheep contribute to the recreational 

experience of people? These are a few of the major questions addressed 

in this study designed to improve our understanding of human/bighorn 

relationships by focusing on the behavior, attitudes, and perceptions 

of people recreating in the desert bighorn habitat of Pusch Ridge 

Wilderness, Arizona.

10



CHAPTER 2

TOE PUSCH RIDGE WILDERNESS [PRW) STUDY 

Study Area and Background

Pusch Ridge Wilderness was established on 24 February 1978 

through the Endangered American Wilderness Act and contains 56,430 acres 

(22,837 ha) (Anon. 1978). This new wilderness forms the southwest por

tion of the Santa Catalina Mountains located in the Coronado National 

Forest, Arizona (Figure 1). Elevations range from 2,800 feet (853 m) 

to nearly 9,000 feet (2,743 m) with the land form consisting of steep, 

highly erosive areas and deep canyons which support a variety of 

riparian vegetation. Hogbacks rise from the desert floor to higher 

elevations forming vertical rock faces and spectacular geologic forma

tions. Vegetation varies from highly developed Sonoran Desert commu

nities at the lower elevations to ponderosa pine (Firms ponderosa) and 

mixed conifers at higher elevations.

PRW is an important recreational resource for the region’s popu

lation, especially for the nearby metropolitan Tucson area (approxi

mately 400,000 people) from which the majority of users emanate. The 

Wilderness provides unique outdoor recreation experiences to thousands 

of visitors annually (U.S.D.A. 1979). Activities pursued in PRW include 

day hiking, horseback riding, backpacking, hunting, rock collecting, 

picnicking, photography, and nature study.

11
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Figure 1. Area Map of the Santa Catalina Mountains and Pusch Ridge 
Wilderness, Arizona.
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Located primarily in the southwest portion of PRW is a remnant 

population of desert bighorn sheep. Little information is available 

concerning the biological parameters of the population. Additionally, 

accurate censuses of the population have not been made. However, reports 

as early as the 1890's discuss the occurrence of bighorns in the Santa 

Catalina Mountains. Allen (1895) reported mountain sheep to be commonly 

seen on the bare rocky spurs of the Catalinas and recalled when several 

(sheep) were killed in the fall of 1893 by an Indian hunter, and the 

meat sold to settlers at the foot of the mountains. Other reports on 

the presence of bighorns in the locality include Dice and Johnson (1937), 

Homaday (1914), Mearns (1907), and Seton (1929) . Population estimates 

were made between 1925 and 1954 by Coronado National Forest personnel.

The records show 220 bighorn sheep for the Santa Catalina Mountains in 

1928, when the population was considered the largest in the state 

(Buechner 1960). The estimates indicate a .rapid decline in numbers 

shortly thereafter. Recent estimates by the Arizona Game and Fish 

Department placed the population between 70 and 100 individuals in 

1978 and 1979.

Existing Problem

Human encroachment has been suspected as a major factor in the 

decline of not only bighorn sheep in PRW, but also of many other bighorn 

herds in the state. Pressures from expanding populations and increased 

outdoor recreation can be expected to continue to a greater extent in 

the future. Tucson's metro population has nearly doubled in the past 

10 years and is expected to continue this dramatic increase (Anon. 1979).
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Likewise, outdoor recreation has experienced a tremendous increase in 

participants in recent years and the favorable climate of southern 

Arizona is extremely conducive to outdoor recreation. The combination 

of these factors (increasing population, rising numbers of outdoor 

recreators, and a favorable climate), creates a significant potential 

for impacts on bighorn sheep in PRW. Furthermore, a major recreational 

development (Catalina State Park) is planned for the land immediately 

west of the Wilderness, an area which may contain some of the highest 

quality sheep habitat in PRW. Acquisition of land for the development 

is already in progress and when this facility is developed, it will 

attract thousands of recreators to the desert areas immediately west 

of the sheep habitat.

Concern about increased use in PRW has previously been expressed. 

Krausman and Shaw (1979), reporting on the current situation of PRW 

bighorn sheep, believe bighorn habitat intrusion by present and antici

pated recreational use of the area could have detrimental effects on 

the population. The potential exists. The problem, then, is how to 

evaluate the relationships between bighorn sheep and recreators in PRW 

in order to determine the effects they have on each other. Also, 

alternative recreational management actions need to be evaluated for 

minimizing any damaging impacts to the sheep population.

Study Objectives

The primary purpose of this study is to expand the understanding 

of relationships between outdoor recreators and desert bighorn sheep in 

PRW. The major emphasis was placed on gathering recreational use and
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activity data in areas known to support bighorn sheep, determining the 

significance of the sheep to recreators, and assessing potential recrea

tional impacts on the sheep. Observations of human encounters with 

bighorn sheep were also sought to obtain indications of the effects of 

such an interaction in PRW.

Data collection began on 1 September 1979 and continued until 

1 September 1980. A one-year sampling period was selected to determine 

seasonal variations of recreational use, obtain a representative sample 

of the areas' users, and to assess the intensity of human/bighorn inter

actions taking place in the area. The specific objectives of this study 

were to:

1. Determine numbers and activities of recreators using upper 

reaches of Pima, Finger Rock, and Romero Canyons (popular 

travel routes in PRW sheep habitat) and other interior areas 

of PRW.

2. Estimate numbers of recreators using lower portions of Pima, 

Finger Rock, and Romero Canyons.

3. Determine preferences and perceptions regarding the resources 

and management of PRW, for individuals using the areas in 

objective one.

4. Determine degree of interaction between recreators and bighorn 

sheep in PRW.

5. Assess recreational impacts on bighorn sheep in PRW and develop 

management recommendations.



CHAPTER 3

METHODS <

Research methods were influenced by, and adapted to, the rugged 

terrain of PRW. Recreational use data and all information obtained from 

the following methods were acquired on a systematic basis. Sampling 

periods were stratified by monthly intervals including sufficient numbers 

of weekdays and weekends allotted to obtain accurate use measurements.

Data were collected using the following techniques:

Photoelectric Trail Traffic Counters 

Unmanned Survey Stations 

Self-Administered Questionnaires 

Telephone Surveys 

Direct Observation

These techniques are discussed in terms of meeting the aforementioned 

objectives, to which the numbering system refers.

1. Recreator numbers and activities in the backcountry regions 

of PRW bighorn sheep habitat were thought to best be determined from 

trail traffic data and use of unmanned survey stations. Figure 2 shows 

the locations of this equipment in the study area. Use of a trail 

traffic counter located approximately three miles (4.8 km) up Pima 

Canyon was designed to provide information on the relationship between 

upper and lower trail use volumes in Pima Canyon.

16
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Unmanned survey stations were located in the backcountry regions 

of each of the study trails and contained self-administered question

naires (Appendix A) to be completed on-site by PRW users. The 

questionnaires were designed to obtain information concerning user 

numbers, activities, preferences, and perceptions in the interior of 

bighorn habitat. Reports of sheep sightings were also elicited on the 

questionnaire. The questionnaire asked for responses to a total of 22 

questions. Periodic direct observation was utilized to determine 

compliance rates at unmanned survey stations and photoelectric trail 

traffic counter accuracy. Data collection for all trail traffic coun

ters and self-administered questionnaires, in conjunction with survey 

station maintenance, took place on or near the first of each month.

2. Unmanned survey station questionnaires and follow-up tele

phone surveys were used to determine users' preferences and perceptions 

of PRW's resources and management. An additional questionnaire (Appen

dix B) was administered by telephone to a subsample (approximately 10 

percent) of those individuals who in the self-administered form indi

cated their interest in contributing further information. This was 

designed to allow more detailed information to be obtained concerning 

human/bighorn interactions and relationships including: (1) the role

of bighorn sheep in the recreational experience, (2) the perceived 

importance of bighorn sheep in PRW, (3) observations of sheep location 

and behavior, (4) frequencies of human/bighom interactions, (5) the 

perceived effects of recreational use on the sheep, and (6) preferred 

recreation management actions for minimizing impacts on the bighorn 

population. Additionally, further information was obtained concerning
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the sociodemographic characteristics of PRW visitors, their activities, 

primary use areas, resource perceptions, and wilderness concerns.

3. The degree of interaction between recreators and bighorn 

sheep in PRW was primarily determined from interaction reports from the 

self-administered questionnaires. Also, efforts were made to observe 

human/bighorn interactions from optimal viewing sites in backcountry 

areas of the study trails.

4. Recreational use in the lower portions of Pima, Finger Rock, 

and Romero Canyons was determined from traffic counts obtained from 

photoelectric trail traffic counters located near the trailheads of the 

three canyons. Counter readings were taken near the first of each month 

in order to develop monthly use levels for each trail. Periodic observa 

tion at counter locations was used to validate counters and to determine 

the degree of recreational use not confined to the trails.

5. Due to pre-study indications that few human/bighom inter

actions were currently being reported in PRW, and considering the limita 

tions of biological information on the sheep, an assessment of recrea

tional impacts on the bighorns was believed to best be stated in terms 

of potential impacts. User preference and perception information was 

used to more fully develop use patterns and their possible impacts. 

Collected data were used in conjunction with existing literature to 

determine the feasibility of recommended management actions.

Limitations of Study

First and probably foremost of the factors limiting this study 

was the lack of information on the biological parameters of the PRW
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bighorn sheep population. Unfortunately, no comprehensive information 

was available concerning sheep distribution, numbers, seasonal movements, 

and resource utilization. Knowledge of these factors could be used to 

provide more solid foundations for assessing recreational impacts on 

the population. Also, the large size and topography of PRW made direct 

observations of sheep and human/bighorn interactions extremely difficult 

to obtain.

There were also some limitations and problems encountered with 

the research methods used. Vandalism and limited accuracy of the photo

electric trail traffic counters presented significant problems. The 

counters were vandalized a total of 14 times during the study, requiring 

a substantial investment of time in the field to keep them in correct 

operating order. They also could not indicate whether the objects pass

ing by were male, female, horse or dog; when they passed; or how they 

clustered into groups. The counters did, however, provide basic infor

mation concerning seasonal patterns of use.

The unmanned survey stations collected more complete information 

than the traffic counters, but the problem, of course, was that some 

users did not stop to complete the survey questionnaires. Finally, 

telephone surveys are often limited due to their impersonal nature and 

problems arising from sample selection. But PRW users, most of whom 

appear to be Tucson residents, seemed to be enthusiastic about partici

pating in the interview process.
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Methods of Analyses

All statistical analyses were performed using the Statistical 

Package for the Social Sciences (SPSS) (Die et al. 1975). Descriptive 

statistics— absolute frequencies, relative frequencies (percentages), 

means, and standard deviations— were used to summarize the information 

and aid comparisons. Survey questions eliciting more than one response 

were analyzed with the use of the program Mult Response, enabling 

response frequencies to be summarized for those questions. Additionally, 

a chi-square test of statistical significance was conducted to determine 

if systematic relationships existed between respondents based on a 

monthly stratification.

<



CHAPTER 4

RESULTS AND DISCUSSION

The information presented in this chapter is structured to pro

vide insights into the users and recreational uses of bighorn sheep 

habitat in PRW. The results are presented and evaluated for each survey 

method utilized: (1) trail traffic counters, (2) unmanned survey sta

tions, (3) self-administered questionnaires, and (4) follow-up telephone 

surveys. A reference map for the locations to be discussed can be 

located in Appendix C.

Trail Traffic Counts

Trail use estimates obtained from trail traffic counter readings 

should he viewed as approximations only, due to the problems encountered 

with this equipment. Nevertheless, the estimates obtained from Pima, 

Finger Rock, and Romero Canyons do indicate relative trail use frequen

cies worthy of note (Figure 3).

Approximately four periods of observations, totalling 12 to 20 

hours, were conducted at each of the traffic counters to determine 

accuracy of the counts. The data obtained indicate the following per

centages of accuracy: Romero Canyon, 96 percent; Finger Rock Canyon,

91 percent; lower Pima Canyon, 99 percent; and upper Pima Canyon,

39 percent. The upper Pima Canyon counter accuracy checks were made 

after the equipment had been severely vandalized and became inoperative 

shortly thereafter.
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Romvro Canyon

Figure 3. Trail Use Estimates of the Study Trails as Indicated by Trail Traffic Data.—  
X axis = months; y axis = number of people. ? = data unobtainable due to 
traffic counter vandalism.
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Pima Canyon

Rough estimates of use for Pima Canyon were initially developed 

by U.S.D.A. Forest Service personnel in 1978. Annual use of this trail 

was estimated at approximately 25,000 people (D. McAllister, Coronado 

National Forest, pers. comm., 1978). That figure is very close to the 

estimate obtained from this study.

Counts received from the lower Pima Canyon counter indicate 

25,568 individuals used this canyon during the 12-month study. These 

data indicate Pima Canyon received the highest volume of recreational 

use of the three trails equipped with traffic counters. Over one-half 

of the total use was accounted for in the months of September, October, 

and November, 1979. A two-month decline in use during December and 

January was followed by a marked increase during February, March, and 

April, 1980. June, July, and August observed the least amounts of use 

during the study.

The upper Pima Canyon counter, located approximately three miles 

(4.8 km) up the Pima Canyon trail, accounted for 1,200 trail users during 

the five months for which data were collected at this site. This appears 

to indicate that only about five percent of the total users accounted 

for near the trail head utilized the upper portions of Pima Canyon. 

Whereas this estimate may be somewhat low, personal observations have 

revealed that by far the highest percentage of use takes place in the 

initial two to three miles of the canyon. For upper canyon use,

February received the highest use with 482 counts being registered.

The purpose of locating two counters in Pima Canyon was to 

determine the relationship between upper and lower trail use volumes.
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Vandalism of the upper counter in March shortened evaluation of this 

relationship. However, the available data indicate that the ratio of 

upper to lower users substantially increased during the winter and early 

spring months [November through February).

Finger Rock Canyon

Total use of Finger Rock Canyon was estimated at 6,674 individ

uals. Beginning in September, trail use generally increased through 

the fall of 1979, peaking in January and February of 1980 (928 and 925 

respectively) and declining thereafter.

Romero Canyon

Characterized by its remoteness and difficulty of access,

Romero Canyon received the least use of the study trails. Two thousand 

twenty-seven counts were registered during the 10 months for which data 

could be collected. Of those months, March, April, and May accounted 

for nearly one-half of the total counts. The lowest level of trail use 

was 66 individuals in November and the greatest was 464 in May.

Further indications of the amounts of backcountry use taking 

place in the study area were obtained through the use of unmanned survey 

stations and self-administered questionnaires.

Unmanned Survey Stations

Several studies have attempted to evaluate the effectiveness of 

unmanned trail registers used for collecting information about wilderness 

visitor use. Wenger and Gregerson (1964) estimated a 74 percent regis

tration rate for the Three Sisters and Mountain Lakes Wilderness in
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Oregon in 1961 and 1962. Lucas, Schreuder, and James (1971) reported a 

65 percent registration rate for visitor groups in the Mission Mountain 

Primitive Area in Montana in 1968. A later study by Lucas (1975) indi

cated that only 28 percent of the parties registered in the Selway- 

Bitterroot Wilderness in Idaho. The results of that study and two other 

reported cases of low registration rates in the Idaho Primitive Area 

and a backcountry area in Canada of 18 and 35 percent, respectively, 

led Lucas to believe that low rates of registration might be typical 

of most unmanned trail registers.

Because the aforementioned studies demonstrated little consis

tency, a deliberate attempt was made to determine response rates for the 

unmanned survey stations used in this study. Eight periods of observa

tions, totalling approximately 25 hours, at two of the unmanned survey 

stations indicated a comparatively high percentage of the visitor groups 

observed (64 percent) complied by completing self-administered question

naires. However, rates of compliance did vary between study trails. 

Finger Rock Canyon’s survey station received 57 percent compliance while 

Pima Canyon's station had a higher rate with 70 percent.

In terms of reducing interview time constraints and maximizing 

the number of backcountry user interviews, unmanned survey stations 

appeared to be a very efficient method for the collection of limited 

visitor information. The survey station’s questionnaires, presented 

in the following section, provide a partial evaluation of backcountry 

use in the Wilderness.
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Self-Administered Questionnaire (SAQ)

Responses obtained from 844 SAQ’s have been utilized to evaluate 

backcountry use of the desert bighorn habitat. The information is 

organized into five sections: (1) backcountry use characteristics,

(2) trail use, (3) user perceptions of PRW resources, (4) human/wildlife 

encounters, and (5) management concerns of PRW users. Statistical com

parisons of respondents grouped according to months resulted in no 

significant differences among groups. Percentages presented in the 

text are adjusted for missing values.

Backcountry Use Characteristics

Evaluation of questionnaire responses allows the following 

characterizations to be offered regarding recreational use in PRW's 

interior regions.

Total and Monthly Use. The 844 parties surveyed in PRW's 

backcountry totaled 1,958 people using the areas from September, 1979 

through August, 1980. Expansion of this figure, based on a 64 percent 

compliance rate at unmanned survey stations, would indicate approxi

mately 1,384 parties, or more than 3,200 people, travel in the study 

area's interior regions.

Monthly use levels illustrated in Figure 4 clearly demonstrate 

the fluctuations of backcountry use. The cooler months of the year 

received the highest use, reaching a peak during December and March.

The first four months of 1980, January through April, accounted for \ 

nearly 45 percent of the total use. May through August were the lowest 

use months with approximately 17 percent of the total use. As the
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Figure 4. Monthly Use of PRW Study Area by Backcountry Travel Parties.
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summer temperatures recede, backcountry use increases once again. The 

last four months of 1979, September through December, received 38 per

cent of the total use with November and December use doubling that of 

the previous two months.

While this use trend applies in general for each of the study 

canyons, Romero Canyon appeared to differ somewhat from this norm.

When use began to wane in Finger Rock and Pima Canyon with the advent 

of warming days in late April through May, Romero’s backcountry use for 

this period actually doubled over the previous two months. This phenom

enon is probably explained by an increase in the appeal of the pools 

in Romero Creek as swimming holes as the weather warms.

Sex and Party Size. Previous studies of wilderness users have 

found them to be predominately male with the most common party size 

being two to four people (Hendee et al. 1978) . This generalization 

appears to hold for PRW backcountry users with the exception of slightly 

smaller parties. Men accounted for 73 percent of the users versus 27 

percent for women. Over 74 percent of the backcountry use parties con

sisted of one or two individuals with two person parties being the most 

frequent (43 percent). Nearly 96 percent of all travel parties contained 

five or fewer individuals.

Length of Stay. Short lengths of stay are most common in small 

to medium sized wildernesses (Hendee et al. 1978) . This study further 

substantiated this by finding the majority of PRW backcountry users to 

be day hikers; 78 percent of the respondents indicated a length of stay 

of only one day. Twenty percent of the responses included two to four 

day trips with two days being the second most popular length of stay.
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Frequency of Visitation. Considering PRW's proximity to Tucson, 

few constraints keep users from visiting the area frequently. Greater 

than 75 percent of the SAQ respondents indicated they had been to PRW 

before. More than one-half of the users reported three visits or less 

during the previous 12 months. Less than 25 percent had visited the 

area more than six times in the last year.

Areas Frequented in PRW. PRW's backcountry users appear to most 

frequently visit the areas in which, they were interviewed. Table 1 

illustrates the areas that users reported visiting most frequently.

Pima and Finger Rock Canyons were indicated as the mostly frequently 

visited areas by 22 percent of the responses each. Of the areas speci

fied, Romero Canyon received the third largest percentage of responses 

(seven percent).

Some users offered information on more specific use areas in 

desert bighorn habitat. Eight percent of the respondents indicated 

they most frequently used the Pusch Ridge area including Pusch. Peak, 

and Table Mountain.

Camp Site Preference. The three areas that responses indicated 

received the greatest pressure from camping were: Mount Kimball (15 •

percent), the rope-swing area of lower Romero Creek (15 percent), and 

the upper portion of Pima Canyon near Pima Spring (12 percent). In more 

general terms, nearly 30 percent of the reported camping use took place 

in Romero Canyon, almost 25 percent in Finger Rock Canyon, and about 20 

percent in Pima Canyon. Other responses indicate the Window Peak area 

and Wilderness of Rocks trail each received about five percent of the 

camping use.
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Table 1. Areas Most Frequently Visited in PRW as Reported by Study Area 
Backcountry Users.

. N %

160 22

156 22

52 7

50 7

33 5

21 3

23 3

18 3

15 2

19 3

12 2

11 2

10 1

8 1

7 1

4 1

5 1

58 8

51 7

Pima Canyon 

Finger Rock Canyon 

Romero Canyon 

Mt. Kimball 

Upper Sabino Canyon 

Mt. Lemmon 

Pusch Peak

Pusch Ridge's Western Slopes 

Table Mtn.

Esperero Canyon 

Front Range 

Lemmon Trail

Wilderness of Rocks Trail 

Window Rock 

Pontatoc Canyon 

Cathedral Rock 

Alamo Canyon 

None particular

Other
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In terms of extended stays in bighorn sheep habitat, the camping 

activities taking place in upper Pima Canyon may potentially pose prob

lems to the sheep. Two of the upper canyon's most popular campsites are 

located extremely close to Pima Spring and its wildlife water catchment. 

For recreators, the nearby spring is a well-known source of available 

drinking water. Unfortunately, extended stays at this area may be deter

ring wildlife, including bighorn sheep, from using the water during 

critical periods.

Trail Use

Backcountry users were also requested to report the trails used 

during their trips (Table 2). Nearly 60 percent of the responses indi

cated use of Finger Rock Canyon trail. Pima and Romero Canyon trails 

received the second and third greatest utilization, respectively. This 

suggests that users of Finger Rock Canyon are more likely to use the 

backcountry regions of that area than are users of the other study 

trails. Personal observations complement this finding. The majority 

of Finger Rock Canyon trail users who were personally questioned about 

their destination reported Mount Kimball as their goal, thus encounter

ing the survey station on their way. Pima and Romero Canyon trail users 

demonstrated the likelihood of terminating their trips before encounter

ing the survey stations.

Backcountry Travel Characteristics. Backcountry users were 

requested to respond to four questions regarding the extent of their 

off-trail travel. Eighty-six percent of the respondents indicated the 

majority of their travel was confined to the trails. Frequently



Table 2. Reported Trail Use by Backcountry Visitors of Pima, Finger 
Rock, and Romero Canyons.

33

N %

Finger Rock Canyon 642 59

Pima Canyon 172 16

Romero Canyon 107 10

Cathedral Rock Trail 32 3

Esperero Canyon 28 3

Wilderness of Rocks Trail 25 2

West Fork Sabino Trail 23 2

Lemmon Trail 19 2

Pontatoc Canyon 9 1

Other 38 4
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deviating up to one-fourth of a mile (402 m) from the trail was reported 

by over 20 percent of the users. Approximately 100 individuals (14 per

cent) indicated frequent off-trail excursions of up to one-half mile 

(805 m). Additionally, the same number of people engaged in frequent 

cross-country travel of greater than one-half mile (805 m) in PRW.

Personal observations of bighorn bedding sites and other 

utilization areas in relation to trail location suggest that off-trail 

use greater than one-fourth mile (402 m) would substantially increase 

the possibility of human interactions with bighorn sheep.

User Perceptions of PRW Resources

Here, attention is focused on evaluating the resource percep

tions of backcountry users. Individuals were requested to provide 

three responses concerning the resources they found most appealing in 

PRW. In this manner, a general indication of the overall importance of 

the resources, including the desert bighorn sheep, could be identified. 

Less than one percent of the responses indicated bighorn sheep as one 

of the area's more appealing resources. Wilderness attributes which 

the users could experience more directly were most frequently mentioned. 

The three items receiving the most frequent responses were: (1) rock

formations, (2) vegetation, and (3) wildlife, in that order. However, 

no one of the three responses was much greater than the other; each 

received about 15 percent. Four other items receiving frequent responses 

were, in order of decreasing importance, water, solitude, vistas, and

trees.
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Human/Wildlife Encounters

Wilderness visitors suggested the presence of wildlife is an 

important part of PRW's lure. The value of incidental contacts with 

wildlife to outdoor recreators is indicated in a study by Lime and 

Cushwa (1969) in which 96 percent of all campers interviewed said that 

the opportunity to see wildlife in natural settings had added to their 

recreational experience. In order to obtain indications of the extent 

of human contact with bighorn sheep and other wildlife in PRW, visitors 

were asked if any such encounters had taken place.

Reported Bighorn Sightings. Backcountry visitor reports of 

bighorn sightings should be viewed cautiously. Locations provided were 

most often general in nature and few details were provided indicating 

the circumstances of the encounter (Table 3).

Bighorn sheep sightings in PRW by wilderness visitors are fairly 

rare occurrences. Only ten respondents (one percent) reported viewing 

desert bighorns in PRW on the particular trip in which the SAQ was com

pleted. However, 55 respondents (seven percent) provided reports of 

bighorn sightings on previous trips to the area. Additionally, several 

users offered information indicating they had made specific efforts to 

observe the sheep.

Personal observations would also indicate that few human/bighorn 

encounters are taking place in the backcountry. More than 900 man-hours 

of field investigations produced only two observations of bighorn sheep; 

adult ewes near the top of Alamo Canyon, approximately one-fourth mile 

(402 m),northwest of Pima Spring in early December, 1979. The sheep 

seemed unaware of the investigator’s presence and demonstrated no signs
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Table 3. Study Area Backcountry Visitor Reports of PRW Bighorn Sheep 
Sightings.

Location Reports (N)

Observations on Previous Visits: Pima Canyon 9

Alamo Canyon 9

Table Mountain 6

Pusch Peak 5

Pusch Ridge 5

Romero Canyon 4

Finger Rock Canyon 4

Mount Kimball 4

Sabino Canyon Area 2

Montrose Canyon 1

Window Rock Area 1

Near Campbell Cliffs 1

Near Hutch's Pool 1

Location not provided 3

Observations on Interview Visit: Pima Canyon 2

Finger Rock Canyon 2

Alamo Canyon 1

Mount Kimball 1

Romero Canyon 1

Montrose Canyon 1

Esperero Canyon 1

Location not provided 1
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of disturbance. While under observation, the sheep did not move into 

any areas that were exposed to the view from the trail in Pima Canyon.

Fifty-three percent of the reported previous bighorn sightings 

took place in Pima Canyon, Alamo Canyon, and near Pusch Peak and Table 

Mountain. Two reports indicate sheep were observed as far east as upper 

Sabino Canyon and Esperero Canyon, places where few sightings have been 

reported in recent years. The reported sightings also indicate February 

and March were the months in which observations occurred most frequently. 

Users reported all but two of the sightings took place within the last 

five years with nearly 45 percent occurring in 1979 and 1980.

The last two statements indicating the. months and years of the 

most frequent bighorn sightings should not be misinterpreted. It is 

unlikely they indicate bighorns in PRW are most visible in February and 

March and have become generally more visible to the area's users in the 

last two years. A more plausible explanation is that the bighorn sight

ings are most likely a product of PRW user trends and not behavioral 

aspects of the bighorn population. February and March, as reported 

earlier, are generally two of the higher use months in PRW. Increasing 

the number of people using bighorn habitat likewise increases the proba

bility of sightings. Additionally, the predominantly young age structure 

of PRW backcountry users would indicate that visitors decrease their 

travels in PRW after a few years. Therefore, nearly all bighorn sight

ings by current backcountry users tend to be biased towards the most 

recent two to five years of use.

Other Wildlife Encounters. As demonstrated by nearly 40 percent 

of the responses, various birds were the most commonly observed animals
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in PRW. The second most observed type of wildlife (22 percent) was 

small mammals such as coatimundies, ground squirrels, and rabbits. 

Reptiles were the third most frequently encountered wildlife and large 

mammals such as deer, javelina, and coyotes were observed by only 10 

percent of the respondents.

Management Concerns

Nearly 50 percent of the parties had no comment regarding possi

ble concerns about the Wilderness’ management, suggesting user satisfac

tion with the current management. Additionally, regarding the responses 

obtained (Table 4), the highest frequency (31 percent) also indicated 

satisfaction with current management policies. Slightly more than 11 

percent of the responses to the question indicated opposition to any 

development in the Wilderness. On the other hand, approximately 10 per

cent of the responses provided indicated users were in favor of con

structing more trail information signs in the area.

Due to the fact that only a limited amount of information could 

be obtained on the SAQ, one of its more important functions was that of 

enabling further contacts with backcountry visitors. A telephone survey 

of randomly selected SAQ respondents was utilized to more fully evaluate 

backcountry use in PRW. The responses to that survey are presented in 

the following section.

Follow-Up Telephone Surveys

Although questions addressed to respondents over the telephone 

were not identical to those addressed in the SAQ, some of the same 

types of responses appeared. The analyses are presented in two major
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Table 4. PRW Management Comments Provided by 50 Percent of the SAQ 
Respondents.

Comment

Maintain PRW as it is

No development

More information/signing

Finger Rock-Mt. Kimball trail maintenance

Increase trail access

Reduce litter

Discontinue bighorn sheep hunt

No hunting or shooting

Better trail maintenance (general)

Pima Canyon trail maintenance 

More water developments 

No dogs

Reduce number of trails 

Pima-Mt. Kimball trail maintenance 

Stream pollution is bad 

Increase Romero Canyon access 

Restrict use in bighorn habitat

Comment Responses 
N %

141

52

51

24

24

21
20
19

14

11
9

6
5

5

5

4

4

44

31

11
11
5

5

5

4

4

3

2

2

1

1

1
1
1

1
10Other



sections: (1) sociodemographic characteristics and (2) users and use

of PRW: further insights.

Sociodemographic Characteristics

From the 84 telephone surveys conducted, the following socio

demographic characterizations can be offered (Table 5).

Sex, Age, Education, and Nature-Related Organization Affiliation. 

Seventy-nine percent of the telephone respondents were males and 21 per

cent were females. Similar to findings of previous wilderness user 

studies (Hendee et al. 1978), users of PRW appear to be predominately 

young and well educated. The mean age of respondents was 33. Sixty- 

three percent of the respondents had four or more years of college 

education.

Thirty-one percent of the respondents reported affiliations with 

outdoor clubs or conservation organizations. The three organizations 

most frequently mentioned were the Southern Arizona Hiking Club, the 

Nature Conservancy, and the Audubon Society.

Distance of Residence to PRW. Due to the proximity of Tucson 

to PRW, it was suspected the majority of users emanated from the city.

In fact, results indicate nearly 90 percent of the users reside nine 

or fewer miles from the Wilderness. Furthermore, when questioned as 

to the reasons for selection of PRW as a recreational area, nearly 60 

percent of the respondents stated proximity to Tucson to be the most 

important factor. None of the respondents apparently selected PRW as 

a recreational area primarily due to the presence of bighorn sheep.

40
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Table 5. Sociodemographic Characteristics of Telephone Survey 
Respondents.

N %

Sex
Male 66 79
Female 18 21

Age
Less than 20 years 5 6
20-29 years 40 48
30-39 years 19 23
40-49 years 8 10
50-59 years 6 7
More than 59 years 6 7

Education Completed
Less than 12 years 3 4
12 years 11 13
13-16 years 37 44
More than 16 years 33 39

Nature-Related Organization Affiliation
Yes 26 31
No 58 69

Distance from Residence to PRW
0-4 miles 24 29
5-9 miles 49 58
10-19 miles 0 0
20-29 miles 0 0
30-39 miles 10 12
More than 40 miles 1 1
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Recreator Group Types. The largest frequency of respondents 

reported visiting PRW with friends. Traveling alone was the second 

most frequent response and going with other family members the third.

Users and Uses of PRW: Further Insights

The results presented in this section provide additional insights 

into the people who use PRW and their relationships with the resources 

in the area. The section is divided into four parts: (1) perceptions

and attitudes, (2) activities, (3) user/wildlife relationships, and 

(4) knowledge and attitudes about PRW bighorn sheep.

Perceptions and Attitudes. According to the most frequent 

responses, PRW visitors believe the area is most appealing due to the 

fact they can experience some degree of solitude (19 percent), enjoy 

the vistas offered (16 percent), and recreate in a rugged and primitive 

environment (13 percent) . Seventy-one percent of the responses indi

cated a belief that these same features are also unique to this area.

The presence of desert bighorn sheep was mentioned by only two percent 

of the respondents as one of the most appealing features of the 

Wilderness.

Nearly one-half of the respondents indicated their recreational 

experience had been negatively affected by other recreators. Noisy, 

inconsiderate recreators and those "demonstrating little respect for 

the area" were most frequently noted as those impairing the recreational 

enjoyment of others.

Other information regarding past PRW recreational experiences 

was obtained. The majority of respondents indicated they had experienced
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no particular attractions or detractions on any previous trips to the 

Wilderness. Seventeen percent of the observations indicate wildlife 

were most frequently the source of experience additions. For those 

users reporting bighorn sightings, 60 percent felt that it was the high

light of past PRW recreational experiences. The most frequently 

reported.experience detractions were seeing too much litter and encoun

tering too many people.

Nearly 66 percent of the respondents were opposed to regulation 

of travel party size, feeling it would be either unfair to the users or 

that the ruggedness of the area was adequately limiting party sizes.

Fully 50 percent of those in favor of size restrictions felt groups 

should be limited to six or fewer people.

Sixty-four percent of the respondents believed PRW contained 

the qualities of a "true" wilderness. However, regarding another ques

tion, nearly the same amount indicated some recreational use inpacts 

were apparent in the area. The most frequent responses concerning the 

types of impacts observed were too much litter and disturbance of wild

life. Individuals reporting no apparent use impacts most frequently 

stated they just simply had not seen any forms of it.

Respondents were also asked if they were aware of the govern

mental agency primarily responsible for the management of PRW. Sixty- 

six percent indicated they knew the area was under the jurisdiction of 

the U.S.D.A. Forest Service.

Activity Evaluations. In order to determine the types of 

recreational activities taking place in the Wilderness, telephone survey 

respondents were requested to provide three activities they most often
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pursued in PRW. Slightly over 89 percent of the respondents indicated 

day hiking was their primary activity in the area. As indicated by 

only 20 percent of the total responses, backpacking in PRW is a somewhat 

less popular activity. Of the remaining activities reported, two of 

the more frequent responses included photography and wildlife observa

tion.

Over one-half of the responses indicate seven or fewer days were 

spent in PRW in 1979 for all the activities reported. Only about 25 per

cent of the respondents reported spending more than 15 days in PRW in 

1979.

Respondents also indicated that generally, they had no particu

larly favorite area where they pursued the reported activities. Of the 

areas reported to be favorites, the three most frequently mentioned were 

Finger Rock Canyon, Romero Canyon, and Pima Canyon, in that order.

Here, one should recall that the SAQ responses suggested the 

following order of the most frequently visited areas: Finger Rock

Canyon, Pima Canyon, and Romero Canyon. A possible explanation of this 

preference reversal between Pima Canyon and Romero Canyon is the differ

ences in definition between "frequented areas" and "favorite areas."

The area one visits most frequently, as dictated by time and travel 

constraints, is not necessarily the person's favorite area. Yet another 

possibility is that random selection sampled a disproportionately small 

number of Pima Canyon users.

The extended presence of a recreator in one particular area 

increases the probability they will cause some type of impact(s) on 

the area. Campsites are excellent examples. Respondents of the SAQ
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provided indications of the areas which are currently most utilized for 

camping in PRW. However, in order to predict areas in bighorn habitat 

that will receive greater camping pressures than others, the components 

of a perceived "good campsite" needed to be identified. Table 6 illus

trates the features users reportedly sought in campsite selection. The 

three most frequent responses were: nearby water, a level area, and

trees.

The most popular access routes into the Wilderness were Finger 

Rock Canyon (35 percent), Pima Canyon (22 percent), and Romero Canyon 

(9 percent). Other frequently reported access areas include: Marshall

Gulch, upper Sabino Canyon, and Esperero Canyon.

There also appears to be some frequently used access areas to 

the bighorn habitat areas around the northwestern and southwestern faces 

of PRW. The eastern-most ends of Linda Vista and Calle Concordia Roads 

were used as access points to Pusch Peak. Seven individuals reported 

gaining backcountry access by way of Alamo and Montrose Canyons.

Due to the fact that a four-wheel drive vehicle is needed to 

currently reach the trail head at Romero Canyon, most users begin their 

trips to this area from other points. The most popular was U.S. Highway 

89 near Rancho Romero. The second most frequent response was the 

Sutherland Wash area approximately one mile below Romero Canyon trail 

head. This extra effort required to gain access to Romero Canyon trail 

appears to have two primary effects on the area's use: (1) distances

traveled on the trail during day hikes tend to be less, and (2) because 

of the time consumed in getting to the canyon, many of the users plan 

on overnight trips to the area.
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Table 6. Environmental Features Reportedly Sought in Campsite Selection 
in PRW Bighorn Habitat.

Feature N %

Nearby water 23 28

Level ground site 16 20

Trees 10 12

Off-trail (secluded) area 8 10

Sheltered area 7 9

Supply of firewood 6 7

Nice vista 5 6

Previously used campsite 3 4

Unused campsite 3 4

Nearby swimming holes 1 1
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Many users of PRW (42 percent) have no specific destination in 

mind on any particular trip in the area. Nearly 50 percent of the users 

of Finger Rock Canyon specified Mount Kimball as their destination. On 

the other hand, only 14 percent of Pima Canyon users reported particular 

destinations, including Table Mountain, Pima Spring, and Pima Saddle.

The only specific destinations reported by Romero Canyon users were the 

rope swing area of Romero Creek's lower pools and, to a much lesser 

extent, Romero Pass. Two percent of the total responses indicated users, 

in an attempt to locate bighorn sheep, sought destinations in bighorn 

habitat (generally off-trail) where they felt they would have a greater 

chance of observing the animals.

Water resource competition between humans and wildlife may 

become especially acute during the drier months of the year in PRW.

The few wildlife water catchments available are primarily located in 

major drainages near springs or seeps that are also used to a major 

extent as sources of drinking water by Wilderness visitors. Respondents 

provided information concerning areas in which they had obtained drink

ing water. Thirty-four percent of the respondents indicated they never 

used natural water sources in PRW. Of the water sources reported to be 

used by the backcountry users, Pima Spring and Lemmon Creek received the 

greatest frequency of responses with nine percent each. Generally, 

responses also indicated that of the streams in the study canyons,

Pima Canyon received the most use.

User Concerns. The parking situations at trail heads and hiking 

trail conditions appear to meet with the approval of most visitors. 

Fifty-seven percent of the respondents indicated satisfaction with the
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parking areas provided. However, thirty-one percent of the individuals 

reporting concerns expressed apprehension about the security risks 

involved with unattended vehicles. Two other reported concerns involved 

the general need for more space and better access to Ventana Canyon. 

Sixty-percent of the users felt the current general condition and main

tenance of PRW trails were adequate for their needs.

Human/Wildlife Relationships in PRW. The potential value of 

wildlife to the wilderness experience has been well described by 

Schoenfeld and Hendee (1978, p. 33): . "The fact that many people are 

not deliberately seeking contact with wildlife makes little difference; 

the incidental contact— the chance observation under natural conditions—  

can enrich immeasurably the many satisfactions that accrue to wilderness 

users from their overall experience." Further insight into the human/ 

wildlife relationship was provided by Russell (1971) when he maintained 

that something about sighting wildlife and watching it changes the 

atmosphere; one tends to experience a suppressed air of excitement and 

a pleasant tension. Not only may direct wildlife encounters have value 

to the wilderness user, but simply knowing the possibility exists may 

be an important and beneficial part of one’s wilderness experience.

With little exception, telephone respondents provided responses 

regarding wildlife observations that were very similar to SAQ findings. 

Birds were most commonly observed; ground squirrels, rabbits, and other 

small mammals second most frequent; reptiles third; and large mammals 

fourth. Twelve percent of the respondents indicated previous bighorn 

sightings. Additionally, respondents indicated their most enjoyable 

types of wildlife encounters. All 10 of the users reporting previous



49

bighorn sightings suggested those encounters were the most interesting 

of all their wildlife encounters and had significantly added to their 

wilderness experience. Respondents indicated that they felt as if they 

had experienced a rare occurrence in PRW. Twenty-seven percent indicated 

deer were the favorite types of wildlife observed on past visits. 

Slightly more than 21 percent reported no particular type of wildlife 

more enjoyable than any other.

Bryan and Jansson (1973) found that the accuracy of wildlife 

perception is strongly influenced by familiarity or recreational contact 

with wildlife. Likewise, visitors' perceptions of the diversity and 

abundance of wildlife in PRW appears to be influenced by this process 

of perception formulation. Several respondents stated that although 

they had been informed of the diverse fauna and flora, they personally 

had seen little evidence of it; at least no more so than other areas 

they had visited. Fifty-five percent of the respondents felt as if the 

faunal diversity of PRW should be ranked only as moderate. Fifty per

cent responded identically to a question regarding the abundance of 

wildlife in PRW. Additionally, nearly 30 percent perceived the area's 

wildlife to be not at all abundant.

Knowledge and Attitudes about PRW Bighorn Sheep. Here attention 

is focused on determining backcountry users' general levels of knowledge 

regarding PRW bighorn sheep. Additionally, information is presented 

concerning the beliefs recreators hold about their effects on the sheep, 

and, finally, the users' attitudes regarding recreational and bighorn 

sheep management alternatives.
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Ninety-two percent of the survey respondents indicated that they 

were aware of the existence of desert bighorn sheep in PRW. However, 

sixty-seven percent had no information concerning the size of the popu

lation. Of those indicating a knowledge of the size, nearly 40 percent 

believed there are less than 50 animals but not fewer than 25. Only 29 

percent reported a size similar to the 1979 estimate of 70 to 100 animals 

by the Arizona Game and Fish Department.

Nearly 60 percent of the respondents stated they had no informa

tion on the distribution of bighorns in PRW. Yet, the majority of those 

who did offer their understanding of the distribution appeared to be 

fairly well informed. Seventy-one percent of the individuals believed 

the population was primarily concentrated around Pusch Ridge. Also,

24 percent believed the animals could be found in most of the precipi

tous terrain of the northwest and southwest faces. It appeared that 

local newspapers were the primary source of PRW bighorn information 

for the users.

Respondents demonstrated several interesting perceptions regard

ing the effects of recreational activities on the desert bighorn sheep 

(Table 7). The majority of respondents felt as if THEIR activities in 

the Wilderness had little, if any, effect on the sheep. Most of these 

people indicated that they generally confined their travel to the trails 

and conducted no disturbing activities in the area. Other justifications 

provided suggested they were not using bighorn sheep habitat areas, 

bighorns are not afraid of people anyway, and that if they did not see 

the sheep they could not possibly be affecting them.
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Table 7. Respondents' Beliefs Concerning the Effects of Recreational 
Activities on PRW Bighorn Sheep.

Reason N %

Personal activities do affect 
the sheep (N=28) 33%

Cause sheep to avoid recreational
use areas 24 86

Activities can displace sheep
from habitat 2 7

Adds to the cumulative effect
of recreational use on sheep 2 7

Personal activities do not affect 
the sheep (N=47) 55%

Conduct no disturbing activities 14 30

Confine activities to hiking trails 11 23

Do not use bighorn habitat areas 6 13

If bighorns are not seen, then 
activities cannot possibly
affect them 5 11

Sheep can run away from humans
into undisturbed areas 1 2

Bighorns are not afraid of people 4 9

Do not visit PRW frequently enough
to affect sheep 2 4

Other 4 9
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While several of the previously mentioned studies have demon

strated that it is possible to understand how beliefs such as these 

might exist, it has likewise been shown to not necessarily be true that 

only direct confrontations and raucous activities are required to disturb 

PRW bighorn sheep. Geist (1971a) maintains that predictability of the 

physical and social environment of bighorn sheep is necessary to mini

mize stress-related effects upon the population. This predictability 

does not exist to a great extent with hunting and non-hunting uses of 

the same population. When the predictability is less than optimal, 

physiological changes occur with stressful situations, decreasing the 

animal's ability to maintain a healthy existence. Geist further 

believes that free living ungulates can be expected to treat humans 

initially as they would any strange object (cautiously), and will 

subsequently adjust their responses on the basis of the following 

behavior of humans. In other words, the behavior of bighorn sheep 

towards humans appears to be a reflection of the human's behavior 

towards bighorns.

Through learning, bighorns are able to respond to various 

stimuli in such a manner as to reduce uncertainty. If they are hunted, 

stalked, and repeatedly frightened they will flee. Young animals will 

be conditioned to flee at the sight of humans. Given an encounter with 

bighorn sheep, humans are likely to stalk close to the animals, thus 

unwittingly reinforcing the flight response upon being discovered. It 

follows that in order to reduce the increased energy demands of stress

ful situations, the animals would form a strong aversion to the object 

creating the disturbance. Preparation for, and if approached too
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closely, flight itself would appear to become the eventual response to 

humans, producing a future avoidance of the locality where the distur

bance was experienced. Therefore, apparently innocent recreational 

activities may present more serious consequences to the sheep than 

actually perceived by PRW users.

Of those individuals suggesting their activities did have an 

effect on the sheep, the highest percentage believed their presence in 

recreational use areas caused the sheep to avoid those areas. Only nine 

respondents (11 percent) had no opinion of whether their activities 

affected the sheep or not.

Although respondents generally indicated the belief of not per

sonally affecting the sheep, 70 percent were of the opinion that the 

recreational activities of OTHERS certainly did affect the bighorns.

When asked why they believed this, the greatest number of respondents (31 

percent) indicated hunting the bighorns had an obvious negative effect 

on the population. Most of the individuals providing this response ex

pressed an opposition towards hunting PRW bighorn sheep. Twelve percent 

of the respondents felt that target shooting in PRW frightened the 

sheep. A belief that bighorns generally avoided recreational use areas 

was offered by 29 percent of the respondents. A combined 19 percent of 

other responses indicated hikers with dogs, cross-country travelers, 

people specifically attempting to obtain close observations of the sheep, 

and large travel groups were likely to disturb the animals.

Those respondents who felt as if the recreational activities of 

others had little effect on the sheep primarily believed PRW received 

too little human use to have any impacts. Other responses indicated
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beliefs that other people generally stay on trails and that bighorns are 

probably habituated to the human use of the area. As before, 11 percent 

had no opinion concerning the recreational effects of others on the 

sheep.

Finally, respondents were given a hypothetical situation of a 

declining PRW bighorn population and were asked to indicate their pref

erence regarding implementation of one of four possible courses of 

action concerning recreational use restrictions in PRW (Table 8). 

Responses indicated a preference for mandatory restrictions of recrea

tional use in specified bighorn habitat areas during certain periods 

of the year. The second most popular alternative provided for the same 

time and area restriction limitations with the exception that recrea

tional use would be restricted on a voluntary basis.

In an independent question pertaining to the above preferences, 

users indicated the least appealing alternative, given the situation, 

was no change in current use policy. The majority of users providing 

this response believed that if the sheep population were declining, then 

unaltered use of the area would be undesirable. This result appears to 

provide some indication of the overall value of bighorn sheep to PRW 

backcountry users. Although most wilderness visitors are unable to 

directly experience the sheep, the "existence value" of the bighorn 

population (as a vital component of PRW) appears to be strong enough 

for them to advocate restrictive use measures for the welfare of the 

sheep. Other responses indicated a permit system would be too restric

tive a measure for reducing recreational use. Most of these individ

uals noted the complications involved with obtaining permits.
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Table 8. Telephone Respondents' Preferences Regarding Recreational 
Use Restrictions with a Hypothetically Declining Bighorn 
Population.

Policy
Most

N
Favorable

%
Least

N
Favorable

%

Voluntary restrictions by users in 
critical bighorn areas according 
to specific seasons of the year 25 30 3 4

Mandatory restrictions of users in 
critical bighorn areas according 
to specific seasons of the year 32 28 6 7

Permit system that would limit the 
amount of use year-round 17 20 33 39

No change in existing policy 
(i.e., no restrictions on 
recreational use) 6 7 42 50

Other 4 5 0 0

C



CHAPTER 5

CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS

Bighorn sheep are a unique and valuable resource. Unfortunately, 

the general trend over the past 100 years has been one of reduction of 

suitable sheep habitat in North America. Human intrusions into bighorn 

habitat haye been primarily responsible for this reduction. Human use 

of bighorn habitat can only be expected to increase as outdoor recrea

tion becomes increasingly popular. Herein lies the problem that will 

require special management considerations if potentially detrimental 

situations involving humans and bighorn sheep are to be avoided. The 

future well-being of a remnant population of desert bighorn sheep in 

Pusch Ridge Wilderness will require planning and management based on a 

sound understanding of the biological parameters of the herd and of the 

human uses of its habitat. The results of this study should provide 

managers with, a basic understanding of the recreational uses and users 

of bighorn habitat in PRW, consequently laying a groundwork for further 

investigations concerning the physiological/behavioral effects of this 

use upon the area’s sheep.

The general pattern of recreational use in PRW bighorn habitat 

appears to be one of short lengths of stay by individuals who primarily 

concentrate their activities around the major hiking trails. There 

also appears to be two ways one could categorize PRW users: (1) lower

canyon users and (2) backcountry users.

56
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Lower canyon users include the majority of PRW visitors who have 

been observed to most frequently confine their activities to the lower 

reaches of the recreational areas, seldom penetrating more than two or 

three miles into the Wilderness. These individuals seem to desire the 

benefits of wilderness recreation without exerting much physical effort 

in doing so. The intensities of recreational activities in most lower 

canyons over the past years have probably precluded, to a great extent, 

bighorn sheep use of these areas. In addition, given the demand for 

these activities from the growing Tucson area, they would most likely 

be quite difficult to control. From a practical standpoint then, 

efforts to protect the bighorn sheep from recreational impacts should 

focus on the uses of the backcountry areas.

The activities of a smaller number of backcountry users would 

appear to pose the greatest threats of detrimental disturbances to the 

bighorn. These users penetrate much greater distances into PRW, often 

stay for longer periods of time, utilize more of the resources, and 

generally have a greater chance of encountering and disturbing the 

bighorn sheep. Results of this study suggest few backcountry recreators 

are aware of encounters. However, the number of human disturbances of 

bighorns, that visitors are unaware of, is likely to be much greater 

than reports would indicate. Unfortunately, the effects of these encoun

ters in PRW have not been determined. The behavior of bighorn sheep 

towards humans appears to be a reflection of the way humans behave 

towards the sheep. There is reason to believe that if the disturbances 

continue, sheep may completely abandon the use of suitable habitat near 

recreational areas, pushing them into a still further limited portion of



of their available habitat. Bighorns may then face overcrowded condi

tions, which most frequently lead to stressful situations, paving the 

way for disease and death (DeForge 1976).

Cross-country travel in bighorn habitat and backcountry camping 

at or near wildlife water catchments are two activities threatening the 

predictability of the physical environment of the bighorns. For the 

welfare of the sheep, they should be discouraged, especially during 

critical periods for the sheep such as the lambing season and the drier 

months of the year.

Another potentially harmful activity worthy of special considera

tion is that of backcountry travel with dogs. Previous studies have 

demonstrated that humans accompanied by leashed dogs produce maximal 

withdrawal responses in bighorn sheep (MacArthur, Johnston, and Geist 

1979). Personal observations in PRW indicate that many recreators are 

accompanied by their dogs while on backcountry excursions. Furthermore, 

few of the animals have been observed on leash. Due to the potential 

which this activity has for dramatically increasing stress on the sheep, 

the presence of dogs in backcountry areas of bighorn habitat should be 

discouraged.

• PRW user education could be extremely helpful in terms of 

increasing the level of awareness regarding the needs of the bighorn 

sheep. Although most visitors are currently aware of the existence 

of desert bighorns in PRW, they are relatively uninformed of the size 

and distribution of the population. Most importantly, users need to 

be made aware of the possible consequences of their activities to the 

sheep. Results of this study indicate that generally, backcountry users
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believe their activities in the Wilderness have little, if any, effects 

on the sheep. Whereas this is yet to be fully determined, it is highly 

possible that serious disturbances are taking place that will cause 

negative influences on the total population. Informational signs placed 

in backcountry areas or distribution of short pamphlets by an instrument 

such as the unmanned survey stations used in this study, could be uti

lized to provide users with a general knowledge of the population and 

information on measures which should be taken by visitors to ensure the 

well-being of the sheep. The information should be presented in a posi

tive context and promote reduction of potentially disturbing recrea

tional activities in backcountry areas of bighorn habitat. The major 

emphasis of this information should be placed on discouraging the 

following activities: (1) cross-country travel in backcountry areas,

(2) camping near wildlife water catchments, and (5) traveling with dogs 

in backcountry regions. Backcountry users appear to be quite conscien

tious and committed to the ideals of Wilderness; therefore, this sug

gested tool could be extremely valuable in altering recreational activity 

patterns. Hendee and Burdge (1974) provide further support for this 

proposal by maintaining that wildlife harassment can be reduced if 

recreators understand the impact of their activities and are offered 

alternatives that satisfy their needs without causing stress to wildlife.

Two types of social values seem to pervade the manner in which 

users of PRW perceive the resources of the area. The first would be 

that which is formulated through direct experiences with wilderness 

attributes. Examples of these provided by users are geological forma

tions, vegetation, and wildlife. The value of bighorn sheep to PRW
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visitors is not derived as much from this type of formulation as it is 

that of the second type— an existence value. Although users seldom 

experience direct encounters with desert bighorn sheep, they neverthe

less indicate the value of their existence as a vital component of PRW 

by demonstrating a willingness to comply with mandatory use restrictions 

in specific areas critical to the sheep.

The long-term future of desert bighorn sheep in PRW is by no 

means secure. Until a better understanding of the biological parameters 

of the population is obtained and the effects of increasing human use of 

its habitat can be determined, management should take basic precautions 

against recreational overuse of sheep habitat. At this time, stringent 

restrictive use measures do not appear appropriate. However, the follow

ing recommendations are made as safeguards against human/bighorn sheep 

conflicts in PRW:

1. Continue to monitor trail traffic in lower Pima Canyon with • 

the existing lower traffic counter in order to obtain long-term 

indications of total canyon use.

2. Provide backcountry users of bighorn habitat (especially in 

Pima Canyon) with information that is designed to increase 

users’ level of knowledge of bighorn sheep in PRW. This is 

perhaps best accomplished by locating informational signs 

near backcountry trails [approximately 3.5 miles (5.6 km) up 

Pima Canyon trail, 2 miles (3.2 km) up Finger Rock Canyon trail, 

1.5 miles (2.4 km) up Romero Canyon trail] which are designed

to make visitors aware of the possible consequences of activities



in bighorn habitat in addition to deterring the following 

specific backcountry activities:

(i) backcountry travel with dogs,

(ii) cross-country travel,

(iii) camping within one-fourth mile (402 m) of 

wildlife water catchments.

3. Enforce existing regulations against camping within one-fourth 

mile (402 m) of wildlife water catchments, especially in Pima 

Canyon, by using site-specific informational signs and/or 

alteration of nearby camp sites with natural materials (e.g., 

large rocks) to a degree that is unappealing to users.

4. Provide no improvements of backcountry trails in Pima Canyon 

in order to maintain low volumes of backcountry use.

5. Obtain accurate PRW bighorn population data including numbers, 

health, productivity, lambing areas, distribution, resource 

utilization, and seasonal movements.

6. Use information from recommendation 5 as data base for monitor

ing the physiological and behavioral effects of recreational 

use on bighorn sheep in PRW.

61

X



APPENDIX A

PUSCH RIDGE WILDERNESS RECREATIONAL STUDY 

SELF-ADMINISTERED QUESTIONNAIRE

62



PUKH RIDGE WILDERNESS RECREATIONAL STUDY
School of R#n#*oM# N*tur»l Rtsourccs 

Unh«r»ity of Arizona

Today's Date:-------------------------
Mo. Day Yr.

Your Trip s Beginning Date:
Mo. D#y Yr.

Estimated Ending Date: , ...  ——
Mo. Day Yr.

Which Trails Have You Used On This Trip? (Please check / )
□  Firm Canyon l
□  Finger Rock □  Lemmon Trail
O Romero Canyon □  Cargodera
□  Other: (Please Specify) ■

□  Cathedral Rock
O Wilderness of Rocks
□ West Fork Sabino

Whet Trail Head Did You Start From? ■

Will You End On?__________________________

Whet Is Your Party's Size? „ Composition: No. Males --------  No. Females--------
OVER -»

If You Stayed Overnight, Please Specify Where: (1)_____________
(21---------
(3)_____________

Have You Ever Been in Pusch Ridge Wilderness Before? □  Yes □  No 
If Yes, How Many Times in the Last 12 Months? _______

WhaT Area(s) Do You Most Frequently Visit? ________________

Please List (in order of importance) the 3 Types of Natural Resources You Find Most Appealing in the Pusch Ridge
Wilderness: (1)_____________________________  (2)________________ ____________

(3)_____________________________

When You Hike in Pusch Ridge Wilderness, How Often Do You...
(1) Stay on or near hiking trails?
(2) Travel 100 yds. — % mi. away from a hiking trail?
(3) Travel 34 mi. — % mi. away from a hiking trail?
(4) Travel cross-country (more than H mi. from a trail)?

Never Occasionally

□  □
□ □
□ □
□ □

Often
□
□
□
□



Haw You Seen Any Bighorn Sheep on This Trip? D Yes D No
If Yes, Please Specify Sheep Location and Numbers: ___________________________________

Have You Seen Bighorns on Previous Trips? D Yes □  No
If Yes, Please Specify to the Best of Your Recollection the Number of Sheep, Location, Month and Year

What Other Types of Wildlife Haw You Seen on This Trip?

Do You Haw Any Comments or Concerns About Forest Service's Management of Pusch Ridge Wilderness?

If you are willing, we would like to contact you personally by phone or mail after you haw completed your trip. 
If you would like to express in greater detail your attitudes end concerns about the Wilderness, please leave your 
Name, Address and Phone Number so that we may contact you.

Name:_________ _______________________________________________________________

Address:-------------—-----------------------------------------------------  City:

State: ■ ........  Telephone No.:

THANK YOU VERY MUCH M R  YOUR TIME AND COOPERATION
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PUSCH RIDGE WILDERNESS RECREATIONAL STUDY 
TELEPHONE QUESTIONNAIRE

Interview # ___________
Date 2 ________
Time: ____ a.m. p.m.
Call # __1 __2 __3 __4
Call Back § ____ a.m. p.m.

Hello, my name is Ken Purdy. I'm the University of Arizona 
student conducting the Pusch Ridge Wilderness Recreational Study.
I want to thank you for completing the hiker survey card while 
you were in the wilderness, and if possible, I would like to ask 
you some further questions about your feelings toward recreation 
in the Wilderness.

This study is being conducted in order to obtain information 
about the recreational uses and values in Pusch Ridge Wilderness, 
and your input is extremely important to the completion of the 
study. All information is strictly confidential and your name 
will not be associated with the study in any way.

The questions will take about 20 minutes. If this isn't a 
good time for you, could you give me a better time to call back?

One last thing before we get started: I just want to make 
sure you understand that your participation is strictly voluntary, 
and you may refuse to answer any questions.

PART I.
Cl) How did you happen to select this particular area for your 

trip rather than some other?
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/

(2a) What do you consider most appealing about Pusch Ridge Wilderness?
(2b) (Rename features and ask:) Which of these, if any, do you

consider UNIQUE TO THIS AREA, that is, that cannot be found 
elsewhere in southern Arizona?

FEATURE UNIQUE?

(3a) What is your primary recreational activity in the Wilderness?
(3b) In addition to (rename activity), what other recreational

activities do you engage in while in the Wilderness? (such 
as rock collecting, swimming, etc.)

(3c) How many days in the last 12 months have you (rename activity) 
in Pusch Ridge Wilderness?

C3d) What is your favorite area for that activity?

ACTIVITY DAYS/YR AREA

(4) (If camping or backpacking mentioned— ) What are the main 
features you look for when you select a camping site in 
Pusch Ridge Wilderness?

(a) ______________________ _______
(b) ______________________________
(c) ______________________________

-2-
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(5) Do the recreational activities of others ever interfere 
with your own recreational enjoyment?
____ YES (explain) _____ ________________________________

NO (explain)

(6) Do you think group size should be limited on trails in 
Pusch Ridge Wilderness?
____ YES (to what size?) __________
____ NO (why?) _________ ____ _____________________________

(7) Do you know what governmental agency is in charge of Pusch 
Ridge Wilderness?
____ YES (who?) _________ ________________________________
____ NO

(8) Does water availability in Pusch Ridge Wilderness limit your 
recreational activities?
____ YES (how?) _________________________________________ _
___ • NO (why?) __________________ ________________________

(9) Where do you get your drinking water when in Pusch Ridge Wilderness? 
____ bring it all

(10) Do you personally feel that you are in a true wilderness when 
you are in Pusch Ridge Wilderness?
____ YES (why?) ___________________________________________
____ NO (why?) _______ _____________________________ ______

-3-
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(11)

(12)

PART

(13a)
(13b)
(13c)

Do you believe that recreational use in Pusch Ridge Wilderness 
is having any negative impacts on the wilderness?
____ YES (explain) _________________________________________

NO (why?) 
DON'T KNOW

I want you to try and think of all the trips you have made 
to Pusch Ridge Wilderness and your experiences there. OK, 
now you can tell me:
(a) What thing(s) ADDED most to your enjoyment of the area?

(b) What thing(s) DETRACTED most from your enjoyment of the area?

II. NOW I WOULD LIKE TO ASK YOU A FEW QUESTIONS ABOUT THE 
ACCESSIBILITY OF PUSCH RIDGE WILDERNESS AND THE TRAILS 
IN THE AREA.

What areas do you use as your major access routes to the Wilderness?
When you go to (rename area), where do you actually begin to walk?
(Immediately after b) — Do you have a general destination in 
mind when you travel there?

ACCESS AREA BEGINNING POINT DESTINATION

- 4 -



(14) Do you have any concerns about the parking situation at the 
trail heads?
____YES (explain) _________________________________________

NO

NOW I HAVE SOME QUESTIONS SPECIFICALLY ABOUT THE TRAILS IN PUSCH 
RIDGE WILDERNESS?

(15) Generally speaking, which of the following three statements 
best expresses your feelings about the condition and main
tenance of the trails?
____NEED MORE MAINTENANCE

OK AS THEY ARE
NEED LESS MAINTENANCE

Any other comments? ___YES

____NO

PART III. NOW I WOULD LIKE TO OBTAIN SOME IDEA OF YOUR FEELINGS 
ABOUT WILDLIFE IN THE PUSCH RIDGE WILDERNESS.

(16) First of all, can you tell me what types of wildlife you 
have seen in the Wilderness?

(a)__________________________
Cb)_______________________
Cc)_________________________
(d) ________________________
(e) ______ __________ ■ -

(17) Which of these do you enjoy seeing most?
(a) _____________ __________
(b) ______________________
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(18) Would you rate the diversityf or numbers of different kinds 
of wildlife in Pusch Ridge Wilderness as:
____VERY DIVERSE
____MODERATELY DIVERSE

• ____NOT AT ALL DIVERSE

(19) Would you rate the abundance, or numbers of wildlife in Pusch 
Ridge Wilderness as:
____VERY ABUNDANT

MODERATELY ABUNDANT
____NOT AT ALL ABUNDANT

(20) Are you aware there is a population of bighorn sheep in Pusch 
Ridge Wilderness?
____YES
____NO (go to 22)

(21) Do you have any knowledge concerning their: (a) NUMBERS?
____YES ___________________________________________________
____NO
How about their (b) DISTRIBUTION?

YES __  __

____NO

(22) Do you believe YOUR recreational activities in Pusch Ridge 
Wilderness have an effect on the bighorn population?
____YES (explain) _________________________________________

NO

DON'T KNOW

-6-



72

(23) What about the recreational activities of OTHERS?
____YES (explain) ________________________________

NO (explain)

DON'T KNOW

(24) If for some reason the bighorn sheep population in Pusch Ridge 
Wilderness began to decline, and the Forest Service thought 
changing recreational policy might help, which of the following 
policies would you be in favor of?
___VOLUNTARY RESTRICTIONS BY USERS IN CRITICAL BIGHORN AREAS

ACCORDING TO SPECIFIC SEASONS OF THE YEAR
MANDATORY RESTRICTIONS OF USERS IN CRITICAL BIGHORN AREAS 
ACCORDING TO SPECIFIC SEASONS OF THE YEAR

___PERMIT SYSTEM THAT WOULD LIMIT THE AMOUNT OF USE YEAR-ROUND
___NO CHANGE IN EXISTING POLICY (I.E.,NO RESTRICTIONS ON

RECREATIONAL USE)
___OTHER (explain) ____________________________________________

(25) (Rename the policies and ask:) Which of the policies appeals 
to you least of all?

Why?

FINALLY, I NEED JUST A LITTLE INFORMATION ABOUT YOURSELF.
(26) Sex (Don't ask, just code) MALE ____FEMALE
(27) May I ask your age, please? ____YES (age)____ ____NO

-7-
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(28) How far is your home from the wilderness area?
0-4 miles 20-29 miles
5-9 miles 30-39 miles
10-19 miles 40+ miles

(29) What was the last year of school you have completed?
ELEMENTARY SCHOOL (8 or less)
HIGH SCHOOL 9 10 11 12
COLLEGE 13 14 15 16 17 18 18+

(30) What type of group do you most often go to Pusch Ridge 
Wilderness with?
___BY YOURSELF
___FAMILY GROUP
___FRIENDS

(31) Do you belong to any outdoor club or conservation organizations?
___YES (which ones) ________________________________________

___NO

THANK YOU VERY MUCH FOR YOUR TIME AND COOPERATION.

NAME_______________________________________________________

STREET/P.0. BOX___________________________________________

CITY _____  ________STATE ________ ZIP
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