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ABSTRACT

I

described recreational use in mountain sheep (Ovis

canadensis mexicana) habitat in the Pusch Ridge Wilderness
(PRW), Tucson, Arizona.

I also examined human attitudes

held by PRW recreationists and homeowners within 1 mile (1.6
km) of PRW boundary towards several mountain sheep
management options.

I used geographic information system

modeling and social science survey methodology.
Recreational use along two trails that traverse mountain
sheep habitat was frequent (66 individuals/day use Pima
Canyon trail, 26 individuals/day use Romero Canyon trail)
and primarily limited to the lower 3 miles (4.8 km) of the
trails.

compliance with existing dog leash regulations is

low (41.8% on Pima Canyon trail, 62.8% on Romero Canyon
trail).

Recreationists and homeowners within 1 mile (1.6

km) of PRW support the elimination of dogs within PRW and
support planned burns of PRW to improve mountain sheep
habitat.

Recreationists and homeowners also support closing

all or parts of PRW to protect the long term viability (>100
years) of the sheep population.

Homeowners within 1 mile

(1.6 km) of PRW primarily enjoy passive recreational use of
PRW (i.e, viewing the wilderness).

11

CHAPTER 1
INTRODUCTION

This study analyzes the socio-political aspects of the
conservation of the desert race of mountain sheep (Ovis
canadensis mexicana) that inhabit the Pusch Ridge Wilderness
(PRW) adjacent to metropolitan Tucson, Arizona (Fig. 1).

I

applied a combination of social science methodology,
wildlife ecology, and computer modeling to understand the
recreational activities that take place within mountain
sheep habitat and to quantify the attitudes and beliefs held
by recreationists regarding mountain sheep conservation in
PRW.
Almost all mountain sheep conservation options for PRW
involve the control and management of humans.

To continue

to be effective in managing and conserving this resource,
the united states Department of Agriculture (USDA) Forest
Service and the Arizona Game and Fish Department (AGFD),
must understand the recreational use in PRW and the
attitudes and beliefs held by people living near or using
PRW.
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Fig 1. The Pusch Ridge Wilderness, Catalina District, Coronodo
National Forest, Arizona.
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The Problem
Approximately 100 mountain sheep inhabit the desert-oak
(Quercus spp.) woodland ecotone of PRW (Olding, Annu.
Bighorn Surv. Ariz. Game and Fish Dep., Tucson, 1 pp.,
1988).

Mountain sheep in PRW use the semidesert grassland

areas on northern and western exposures at the bases of
large, rocky cliffs (Gionfriddo and Krausman 1986).

The

most heavily used mountain sheep habitat is within 0.3 miles
(0.6 km) of human developmen't (Gionfriddo and Krausman
1986).

Visibility, distance to human disturbance, and

proximity to escape terrain are important components of
sheep habitat (Etchberger et ale 1989).
Mountain sheep in PRW are important to residents of
towns near PRW.

In a 1985 study of the economic value of

the mountain sheep herd in PRW, area residents assigned a
value of the herd from $2,248,220 to $4,031,328; 90% was
existence value (Bugarsky 1986).

Almost 75% of the

respondents supported moderate or high expenditures by the
managing agencies to preserve the herd.

Bugarsky's (1936)

results indicate that the herd has value to local residents.
The majority of the respondents stated that the sheep herd
should be preserved because the animals had a right to live
there as part of the ecosystem (Bugarsky 1986).

14

The presence of mountain sheep may increase an area's
appeal to humans for recreational activitios (Purdy 1981).
Knowing that mountain sheep inhabit a particular area "may
act to heighten the enjoyment of many recreators and draw
them into areas where the possibility of human/bighorn
interactions exists" (Purdy 1981:7).

Mountain sheep convey

the feeling of the wild west to many Americans.

Because of

their awesome wilderness habitat, mountain sheep portray a
romantic image for many people (Monson and Sumner 1980).
The mountain sheep herd in PRW is typical of some
desert races of mountain sheep, which live in open areas,
and are generally found in grassy openings and mountain
shrub lands near steep escape terrain (Risenhoover and Bailey
1985).

The sheep prefer areas with greater visibility for

predator detection and cliffs for predator avoidance.
Shrublands, grasslands, and open forest are selected for
feeding, and rocky areas for bedding.

These areas typically

allow sheep to see for considerable distances (Tilton and
Willard 1982, Wakeling and Miller 1989).
Habitat for desert races of mountain sheep in Arizona
is located in small mountain island areas separated by the
basin and range topography of the region.

Intermountain

movements by sheep metapopulations have enhanced breeding
between popUlations.

In Arizona, there is evidence of

periodic genetic interchange between these mountain islands

15
(Krausman and Leopold 1986).

However, human activities and

urban expansion throughout the southwest have forced desert
races of mountain sheep into small and fragmented habitat
(Leslie and Douglas 1980).

Habitat is increasingly

separated by highways, canals, and fences that cross
historic migration corridors so the remnant sheep
populations are isolated (Leslie and Douglas 1980, Krausman
et ale 1989).
Arizona is one of the fastest growing states in the
country.

Human population increased almost 35% from 1980 to

1990, making it the fifth fastest growing state in the
United States (O'Leary Morgan et ale 1991).

Increasingly,

habitat alteration and destruction, roads, canals, farms,
and cities are creating impermeable barriers to movements of
sheep between populations.
Tucson's urban expansion increasingly is encroaching on
the boundaries of the PRW.

The Tucson area population grew

23% from 1980 to 1990 to >600,000 (Bureau of the Census,
U.S. Department of Commerce 1991) and is projected to reach
900,000 by the year 2000.

Tucson is the third fastest

growing city in Arizona (Ariz. Dep. of Economic Security
1991, Hazard and Burchell 1991).
Most populations of desert races of mountain sheep are
"at, below or are approaching what most would consider
minimum population levels" (Krausman and Leopold 1986:52).
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In Arizona, there are only 7 known populations (out of 59)
that are in excess of 100 animals (Krausman and Leopold
1986).

Berger (1990:96) suggests that small sheep

populations "are in imminent need of enhanced management to
maximize their persistence", including genetic interchange
by translocated individuals.

Historically, mountain sheep

were found throughout all of the mountain ranges near Tucson
(Krausman et ale 1979).

Currently, in the Tucson area,

mountain sheep only inhabit PRW, and this population is
small.
Tracing the historical persistence of desert mountain
sheep populations, Berger (1990) found that all of the
populations with <50 animals went extinct within 50 years
and populations with >100 individuals persisted

~70

years.

population extinctions were not found to be caused by food
shortages, severe weather, predation, or inter-specific
competition but may be due to genetic fitness and
inbreeding.
The land in the northwest corridor of the Tucson area,
bounded by PRW and Catalina state Park to the east and the
Tortolita Mountains and Interstate 10 to the west, is
quickly being converted to housing (Tucson Newspapers and
Valley National Bank of Arizona 1986).

For example, Estes'

La Reserve housing development and PRW boundaries are
contiguous.

The land from La Reserve south to the southern
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boundary of the wilderness and then east to Sabino Canyon
Recreation Area is nearly completely developed, except for
the area immediately at the mouth of Pima Canyon, and this
is slated for a housing and resort development by 1996.
As Tucson expands, PRW will become an island reserve
and the urban area that surrounds it will become a barTier
to genetic interchange with sheep herds on nearby mountain
ranges.

The sheep population in PRW is small and may

require genetic interchange with other populations to remain
viable.
As development in the northwest area continues, the
number of visitors to PRW is also likely to increase.

My

study of human activities in the area is a step towards
determining whether increased human recreational use of PRW
will cause fragmentation of mountain sheep habitat in PRW.
The desert races of mountain sheep are sensitive to
human activities.

Geist (1971, 1975) believes that human

disturbance, particularly from hunters, causes sheep to
abandon home ranges.

Campbell and Remington (1981) found

that mountain sheep modified their activity to avoid human
interaction at watering holes.

The sheep visited water

early or late in the day, at times when people were not
present, or simply visited less frequently (Campbell and
Remington 1981).

Physiological stUdies of mountain sheep

indicate that the heart rate of monitored animals increases
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when sheep are exposed to humans (Workman et ale 1992) and
approached by humans accompanied by a dog, indicating a
possible increase in stress (Macarthur et ale 1982).
In an effort to preserve the PRW herd, the USDA Forest
service, AGFD, and the School of Renewable Natural
Resources, University of Arizona, initiated an
intergovernmental mountain sheep management plan for PRW in
1985.

The plan states that "the low population size,

limited quantity of habitat and intensive pressure from
development and other human activities put the future of
this population in serious jeopardy" (USDA Forest Service
1985: 1) .
The short term goal of the plan is to "maintain the
existing suitable habitat in order to at least sustain the
current population", and the long term goal is to "improve
the quality of the existing habitat and increase the area of
suitable habitat as a means to improve both the health of
the herd and increase the overall numbers to 150-200
animals" (USDA Forest Service 1985:2).
The USDA Forest Service conducted a prescribed burn in
the wilderness during May, 1990 to improve mountain sheep
habitat and to expand the area frequently used by mountain
sheep.

Because of the small population size, possible

barriers to genetic interchange, and increased pressure from
recreationalists, the USDA Forest Service and AGFD will
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pursue additional management alternatives to safeguard the
long-term viability of the sheep population.
Previous studies have documented the biology of
mountain sheep of PRW (Gionfriddo and Krausman 1986,
Krausman and Leopold 1986, Mazaika et ale 1992) and the
population's habitat (Etchberger et ale 1989).

Information

about people's activities within and near sheep habitat can
aid resource managers to understand the socio-political
dynamics of sheep conservation in PRW.
study Objectives
To manage the mountain sheep population in PRW, natural
resource planners and managers should know the answers to
several questions.

How many people use the area?

How many

dogs accompany recreationists, and are the dogs leashed?
How do adjacent and nearby homeowners use the wilderness and
its wildlife resources?

What are the attitudes of

recreationists and adjacent and nearby homeowners towards
restricting dogs, conducting prescribed burns, or closing
all or part of the wilderness to protect the sheep herd?

I

address these questions in this study.
I take a multi-disciplinary perspective, integrating
aspects of social science and wildlife ecology, with the aid
of geographic information system (GIS) modeling.
Specifically, my study analyzes four areas:
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1.

recreational activities within sheep habitat,

2.

wildlife-oriented activities of homeowners
adjacent to or near sheep habitat,

3.

attitudes and beliefs of wilderness users and
nearby homeowners about mountain sheep management,
and

4.

land use issues regarding private property
adjacent to or near the wilderness.

My methodology and approach are generally applicable to
a wide range of conservation issues.

In the western united

states most wildlife management issues involve decisions
affecting public lands; decisions that have an impact on the
public and wildlife.

To be successful, natural resource

managers must understand how people use wilderness areas and
the public's perceptions of various management alternatives.
Failure to do so "can lead to costly delays, bad publicity,
and litigation, as well as environmental decisions that do
not adequately represent public goals and preferences"
(Vining and Schroeder 1989:199).
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CHAPTER 2

STUDY AREA

The Pusch Ridge Wilderness
The Pusch Ridge Wilderness, Coronado National Forest,
Arizona, consisted of 56,430 acres (22,846 ha) and was
located in the santa Catalina Mountains.

The PRW was

adjacent to metropolitan Tucson and was 8.75 miles (14 km)
north of the city center (Fig. 1).

Topography is rugged

with shallow rocky soils and huge eroded granite outcrops.
Elevations range from 2,789 feet (850m) to 6,266 feet
(l,910m) •
Pusch Ridge Wilderness was designated as a wilderness
area by the Endangered American wilderness Act of 1978
(U.S.congress P.L. 95-247).

In its decision, the Congress

said that the Pusch Ridge area should be awarded wilderness
status because it provides a scenic backdrop for the City of
Tucson, and because "its close proximity (sic) to the city
provides an opportunity to preserve an outstanding primitive
recreation experience for the residents of this rapidly
growing area" (U. S. Congress, HR report no. 95 - 540).
addition, wilderness designation of Pusch Ridge allows "a
chance to study the entire system of life zones in this
region of the country, including a small herd of bighorn

In
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sheep which inhabits the areal! (U. S. Congress, HR report
no. 95 - 540).
Recreational Use of PRW
Humans are attracted to the rugged PRW terrain.

People

visit the wilderness because of its aesthetic qualities,
psychological benefits, physical challenges, and proximity
to metropolitan Tucson (Purdy and Shaw 1981).

Recreational

activities within PRW area include hiking, camping, mountain
biking, horseback riding, rock climbing, and hunting.
people are accompanied by their dogs.

Often

During the 1991

hunting season in the PRW one mountain sheep permit was
released and one ram was harvested (R. aIding, AGFD, pers.
commun.).

Because of the steep rugged terrain of the

northwest portion of PRW, most recreational use is
restricted to the designated recreational trails.
In 1980, Purdy and Shaw (1981) estimated PRW was used
by

~34,000

visitors annually.

Only 8% of the surveyed PRW

users saw mountain sheep (Purdy and Shaw 1981).

The

majority of PRW users remained in the lower canyon areas of
the wilderness and concentrated their activities around
hiking trails.
To protect the mountain sheep in PRW , the USDA Forest
Service, with the cooperation of the AGFD, has created a
Mountain Sheep Management Area within the wilderness.

In

1984, to minimize human-mountain sheep disturbances, the
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USDA Forest Service closed off back country use to dogs.
Leashed dogs are allowed only on the trails forming the
perimeter of the closed area (varying from 1.1 miles [1.8
km], to 3.3 miles [5.3 km] depending on which trail).

24

CHAPTER 3
METHODS

There are two constituency groups that will be most
effected by mountain sheep management plans.

These are the

PRW recreational trail users and neighbors of PRW.
Therefore, my investigation is divided into two parts:
recreational trail use and wilderness use by adjacent
homeowners.
WILDERNESS TRAIL USE
This part of the study focused on documenting
recreational use within the portion of the wilderness where
mountain sheep occur.
1.

My study objectives were to:

determine potential sites of conflict or overlap
between recreationists and mountain sheep,

2.

estimate annual use of the primary trails that
traverse mountain sheep habitat, and

3.

document use and attitudes and beliefs held by
humans at or near potential conflict areas.

Potential sites of conflict between humans and mountain
sheep
Conflict between recreationists and mountain sheep is
defined as interactions that may cause displacement of the
animals and/or possible increase in stress to the sheep.
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. Stress is the body's response to an insult (Sapolsky 1990).
Desert races of mountain sheep are known to be sensitive to
recreational activities of humans.

Significant differences

in mountain sheep behavior exist in populations historically
exposed to higher levels of human disturbance compared with
populations in undisturbed areas (King and Workman 1986).
Mountain sheep that inhabit areas with high human
visitation, including hikers, "fled farther and exhibited
wariness for longer periods of time" (King and Workman
1986:81).
hunting.

One reason may be the animals' response to
Mountain sheep may not "differentiate between

hunters and non-hunters and react the same towards both
groups" (King and Workman 1986:82).

However, that many

populations of mountain sheep in Arizona are hunted and are
stable, suggests that carefully regulated and limited
hunting pressure may not cause sheep to abandon an area.
A separate study found the reactions of mountain sheep
to small groups of hikers (1-2 individuals) were more
pronounced than to parked vehicles or circling airplanes and
"the closer the disturbance the farther the sheep moved to
get away" (Miller and smith 1985:7).
Mountain sheep in the Grand Canyon National Park were
sensitive to helicopter overflights during the winter months
(stockwell et ale 1990).

Sheep reduced their foraging

efficiency by 43%, and the study recommended that the park
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create a disturbance buffer between sheep and helicopters of
~

500m.

In addition, Bleich et ale

(1990) and Krausman and

Hervert (1983) documented concerns about airplane
overflights in mountain sheep habitat.
Other studies indicated that mountain sheep can
tolerate some human activities.

Hicks and Elder (1979)

believe that human disturbance do not have a negative impact
on mountain sheep.

Their study indicated that humans and

mountain sheep in the Mount Baxter, California, summer range
were spatially separated and had little contact with people.
"Areas of frequent contact were limited to specific areas,
such as the Baxter Pass trail, and the mountain sheep did
not seem to be affected adversely" (Hicks and Elder
1979:914).

However, their study herd was "isolated from

heavy human use by the rugged character of the area, and
access was only by backpacking or use of pack stock" (Hicks
and Elder 1979:914).
In another study, desert races of mountain sheep did
not abandon habitat and were not displaced by the presence
of hikers (Hamilton 1982).

However, the frequency of people

traveling near a salt lick was important, as the sheep did
not use it when people were in the immediate vicinity
(Hamilton 1982).
Because of the possible impacts on mountain sheep it is
critical to determine areas in PRW where recreational
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activity and other human use overlaps with mountain sheep
use.

Determining the potential sites of conflict in PRW

between recreational users and mountain sheep can be done
with geographic information systems (GIS) modeling.
computerized GIS's offer the capacity to combine many
parameters.

Once the specific parameters of each layer are

determined, the outcome of the computer model, in this case
potential areas of conflict or overlap between mountain
sheep and humans, is efficient to generate.

The time saved

designating possible habitat areas can be used setting and
instituting management options.
Geographic information systems can also address human
behavior in spacial terms that is very often a critical
factor in wildlife conservation issues.

In PRW recreational

visitors and the mountain sheep use certain geographic
areas.

Overlap of these spatial areas may cause the sheep

population to alter their activities.
The GIS model developed for this study integrates
layers of physical, social, and biological information into
a spatial format.

I identified factors involved in each

layer using previously documented information and combined
them to predict potential areas of conflict between human
recreation use and mountain sheep habitat use (Fig. 2).
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Social Parameters/
Recreation Variables:
.. Recreation trails
-Heavily used
portions o11rails
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-Elevation range of
sheep habitat
-Proximity to escape
terrain
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01 Study Area
-elevation
-slope

Identification of Potential
Conflicts Between Humans
and Mountain Sheep

Fig 2. Method for identifying potential conflict between mountain
sheep and recreational use in Pusch Ridge Wilderness, Arizona.
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The criteria for a conflict area were defined as a
spatial location with the following characteristics:
1.

within 150 m of escape terrain,

2.

elevation> 1,098 m and < 1,341 m,

3.

on a designated hiking trail,

4.

and, within the lower section of hiking
trails.

I conducted all modeling with the Map Analysis Package
(MAP) software program (Tomlin 1986).
program is presented in Appendix A.

The GIS model's
The PRW GIS data base

is in raster format and consists of 157 columns and 185 rows
with a spatial resolution of 492 feet (150 m) per cell.
I mapped and digitized the topographical
characteristics of mountain sheep use areas within the
wilderness based on a biological study of >200 sightings of
11 radio-collared individuals during a two year period
(deVos 1983, Gionfriddo and Krausman 1986).

Sheep typicallY

restrict their habitat to specific elevations.

The sheep in

PRW prefer elevations >3,602 feet (1,098 m) and <4,400 feet
(1,341 m)

(Gionfriddo and Krausman 1986).

In the model,

elevation is limited to this narrow band.
I identified potential sheep habitat use within these
areas based on topographical parameters.
were identified:

Two key elements

proximity to escape terrain and a specific
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elevation range.

Both are incorporated into the model's

biological layer (Fig. 2).
Mountain sheep typically limit their activities to
areas close to escape terrain consisting of steep rocky
slop'es where sheep out-maneuver and out-distance predators.
In the model, escape terrain is defined as areas of >60% but
<120% slope (Gionfriddo and Krausman 1986, Wakelyn 1987).
The sheep in PRW has been observed at an average distance of
637 feet (193 m) from escape terrain (Etchberger et al.
1989).

In a separate study, 80% of all observed sheep

groups were within 66 feet (20 m) of escape terrain
(Gionfriddo and Krausman 1986).

In the model, I defined the

distance to escape terrain as 492 feet (150 m), or the size
of one cell in the GIS matrix.
I digitized recreational trails within PRW.

I

identified and incorporated the recreational trails within
the wilderness into the model's social layer.

The

recreational trails are the primary human use areas (Purdy
1981).

In addition, hikers primarily use the lower

elevations of the recreational trails (Purdy and Shaw 1981)
and therefore the lower portion (approximately <6 miles or
9.6 km) of each trail was incorporated into the GIS model.
The physical layer of the model consisted of elevation
and slope.

These were digitized from United states

Geological Survey quad sheets with a scale of 1":2400'.
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I combined the biological, social, and physical layers
to generate potential conflict areas between preferred
mountain sheep habitat and people using the primary hiking
trails.

A spatial map of individual sheep locations (deVos

1983, Gionfriddo and Krausman 1986) indicated the herd was
found primarily in the northwest quadrant of the wilderness
area.

comparing these areas with the recreational trail

system indicated that two trails within the trail system
traversed the sheep areas:
(Fig. 3).

Pima and Romero canyon trails

Subsequently, the model (Appendix A) and the

associated recreational studies focused on these two trails
where the majority of human encroachment was expected.
The model identified several areas of potential
conflict between recreational users and mountain sheep.

To

validate the GIS model results, I conducted site truthing at
8 sites representing potential conflict areas.

The model's

criteria for determining conflict areas were met at all
checked locations.
I used the outcome of the model to design the
associated recreational studies.

The annual use

investigation focuses on the two trails that traverse
mountain sheep habitat.

I located the specific interview

sites for the recreational trail investigation at or
immediately adjacent to potential conflict areas.
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Fig 3. Recreational trails and location of mountain sheep in Pusch
Ridge Wilderness, Arizona.
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The annual use and recreational trail investigations
use the social science survey techniques outlined in Babbie
(1989) and Shaw et ale

(1990)0

I incorporated computer

assisted surveying techniques into both investigations.

I

generated the survey instrument and data input in
Questionnaire programming Language (QPL) software package
(Dooley 1988).

I conducted all data analyses with SAS

statistical package, Version 6.03 (SAS Institute 1987).
Annual Use Estimate
Field assistants and I conducted all-day human trail
use censuses on a stratified random sample of days from
July, 1990 - April, 1991 to determine the estimated annual
use of Pima and Romero canyon recreational trails by humans
and dogs.

I stratified the year into three strata following

Purdy (1981):
April.

July-August, September-December, and January-

I conducted human trail use censuses on eight days

randomly selected in each stratum (four weekend days and
four weekdays).

Because census monitoring did not cover the

full year, trail activity during the missing months, May June, 1990, was assumed to be the same as that of the July August period.

I determined human trail use census days for

each period prior to the period and conducted censuses on
those days.
Human trail use census sites were located in shaded
areas near each trail head:

Magee Road entrance to Pima
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Canyon trail, and Catalina state Park trail head parking lot
for Romero Canyon trail.

People using the hiking trail had

to pass the census site to enter or leave the trail.

Each

census began one-half hour before sunrise and concluded onehalf hour after sunset.
Each trail was monitored separately and simultaneously
by one person.

One member from every party that exited the

trails was interviewed.

We recorded the start time of each

party interviewed at the beginning of their visit.

For

later identification, descriptive information for each group
was recorded.

We interviewed one member of each party upon

exiting the trail head.

Information collected included

group size, group gender ratio, presence/absence of dogs,
dogs on/off leash, destination, date, activity start and
finish times, and group type (Appendix B).

I defined group

typology as:
1.

adult

2.

juvenile\children «

3.

family (related adults and children)

4.

miAed (adults and children, unrelated)

5.

organized (conducted group hike lead by

(~

18 years of age)
18 years of age)

experienced leader; i.e.,

Canyon Ranch Spa,

Southern Arizona Hiking Club, Boy Scouts of
America)
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To correlate trail activity with temperature, I
recorded the high temperature in Tucson for each field day
from the weather report in the following day's Arizona Daily
star newspaper.
Recreational Use Survey
We recorded the recreational activities and attitudes
and beliefs of users of Romero and Pima canyon trails
regarding the sheep population.

We conducted interviews on

randomly selected days from May 1990 to April 1991.
I selected two sites on each trail for monitoring based
on three criteria.
1.

The sites were at or adjacent to the potential
conflict areas generated by the GIS conflict
model.

2.

The site's distance from the trail head was based
on a moderate distance (1-2 miles or 1.6-3.2 km)
and a longer distance ( > 3 miles or 4.8 km) for
each trail.

To measure the possibility of a

difference in back country use, the second or
upper survey point must be beyond a frequent trail
goal:

the dam on Pima Canyon trail, the pools on

Romero Canyon trail.
3.

The sites were convenient to hikers, and included
shade, a wide spot on trail so traffic would not
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be impeded, and an open area so that groups could
spot us prior to contact.
On Romero Canyon trail, the two monitoring stations
were located approximately 2 miles (3.2 km) and 3.5 miles
(5.6 km), respectively, from the trail head.

The lower

Romero Canyon survey point was located on a ridge, one mile
(1.61 km) from the wilderness boundary and approximately a
one hour hike from the parking lot.

This site was located

between two potential conflict areas, but was chosen over
the adjacent conflict areas because it was a small flat area
where hikers would naturally rest prior to continuing up the
trail.
The second survey point was 1.5 hours from the trail
head and approximately 0.5 miles (0.8 km) past the first set
of pools.

These pools are the frequent destination of most

recreational groups (Cheek 1991a).

Beyond the pools, the

trail is partially over grown with vegetation and narrows
considerably, indicating this portion of the trail receives
less use than the lower portion.

Monitoring at this upper

survey point was considered to be an indicator of back
country use; sampling recreationists that were investing a
significant time (> 3 hours) and physical effort in a
wilderness experience.

The second survey point was at a

small set of pools whose flat rocky areas made it convenient
to interview groups.
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On Pima Canyon trail, the two survey points were
located at 1 mile (1.6 km) and 3.5 miles (5.6 km),
respectively, from the Magee Road parking lot.

The first

survey station was located at the point were the trail first
crosses Pima Canyon, approximately a half-hour hike from the
Magee Road parking lot.

The monitoring point was located in

a large, open area that was adjacent to a potential conflict
area.
The second, upper survey point on Pima Canyon trail
required a 1.5 hour hike from the trail head and was
approximately 0.25 miles (0.4 km) past the dam.

It was

located in a rugged area of the canyon and the trail was
difficult to follow because of dense vegetation, indicating
low recreation use.

This area of the trail is steep and has

been described as a "struggle" (Cheek 1991b:48).
We monitored each trail once per weeki alternating the
upper and lower sites.

I pre-determined monitoring dates on

a monthly basis by random sampling.

Trail monitoring was

conducted by teams of two trained individuals.
Monitoring took place during pre-determined blocks of
time based on the total number of daylight hours available,
excluding time for hiking to and from the survey point.
For example, during Hay-August it was light from 0530 to
1930.

Eliminating one hour from each end for travel time to

and from the survey point, the possible monitoring time was
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0630 to 1830.
blocks.

This period was divided into four three-hour

I chose monitoring blocks on a random basis.

I

chan'ged the monitoring blocks as the total number of
daylight hours varied with the months.

During November -

February I broke the day into three, three-hour monitoring
blocks.
During the sample monitoring block, we interviewed one
member of every hiking party.

This individual was

determined by his or her order on the trail.

I previously

marked each survey instrument with an order number (1, 2, 3)
and we interviewed the corresponding individual.

I used

this method to prevent interviewer bias in selecting who to
interview.
Topics covered in the survey instrument included,
frequency of use, off-trail use, sightings of mountain
sheep, attitudes regarding possible people-oriented
management options, recreational use, destination, time
commitment, and demographic information (Appendix C).
We also monitored trail traffic.

Once a group reached

a survey spot, we recorded the date, time, group size,
gender ratio, presence or absence of dogs (leashed/not
leashed), presence or absence of overnight gear, and group
typology.
To correlate trail activity with temperature, we
recorded the ambient temperature at the survey site on the
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hour.

In addition, I recorded the Tucson high temperature

for the field day from the weather report in the following
day's Arizona Daily star.
Because of the danger of heat stroke, I rescheduled a
field day if the estimated high temperature was
degrees Fahrenheit (43 degrees C).

~
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Three of four survey

sites were located at or adjacent to canyon washes.
Therefore during the monsoon season, or other periods of
extreme rain, I rescheduled field days if the conditions
were dangerous because of flash flooding or lightening.

ADJACENT HOMEOWNER USE OF PRW
This part of the study focused on documenting adjacent
homeowner involvement with PRW.

The study objectives were

to document:
1.

recreational use of PRW by nearby residents,

2.

mountain sheep sightings by nearby residents,

3.

attitudes of nearby residents about possible
management options that the USDA Forest Service
could undertake to protect the habitat of mountain
sheep in PRW,

4.

efforts by homeowners to attract wildlife and
provide food and water, and

5.

beliefs regarding possible land use and zoning
near PRW.
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I sent a mail survey to homeowners living within 1 mile
(1.6 km) of the PRW boundary.

The study area was bordered

on the north by Catalina state Park, on the west by highway
89, on the south by Ina road and Skyline Drive, and on the
east by Sabino Canyon Recreation Area (Fig. 4).
A current (2 January 1990) mailing list of homeowners
was generated by the Pima County Tax Assessor's office.
This list contained 3,362 possible homeowners.

A computer

generated random sample of 250 addresses was chosen from the
list with the aid of SAS statistical software program (SAS
Institute, 1987).

I entered the data with the aid of the

QPL software package (Dooley 1988) and analyzed the results
with SAS statistical software package, Version 6.03 (SAS
Institute 1987).
The questionnaire design and mailing followed the
Dillman (1978) total design method.

I mailed the

questionnaires 10 September 1990, followed by a post card
reminder (17 September 1990).

I conducted the second and

third follow-up mailings 1 October 1990 and 5 November 1990,
respectively.

I selected the September - November season as

the mailing period because of the higher probability that
homeowners would be in town during the fall season of the
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Fig 4. Study area of the mail survey to homeowners within 1 mile
(1.6 km) of Pusch Ridge Wilderness Boundary, Arizona.
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year as many homeowners may be out of town during the summer
months and around the Thanksgiving and Christmas holiday
season.

The questionnaire was produced in a booklet format

and was accompanied by a cover letter (Appendix D).
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CHAPTER 4
RESULTS

The study results are divided into two parts:
wilderness trail use and use of the wilderness by adjacent
homeowners.
WILDERNESS TRAIL USE
GIS Model:

Potential sites of Conflict

Initial results from the GIS model indicated that
potential sites of conflict between recreationists and
mountain sheep were most likely to occur near Pima and
Romero canyon trails.

All subsequent analysis focused on

these two areas.
Maps containing potential sheep habitat within this
area were created based on designated topographical
parameters.

A map of preferred elevation was combined with

a map of escape terrain (Fig. 5).

This second map was

created by selecting the designated range of slopes (60120%) and creating a buffer of one cell (452 ft or 150 m)
around the terrain.
Visitors to the recreational trails typicallY use the
lower 3 miles (4.8 km) of the trails.

For this reason, the

model focused on the lower portion of the two recreational
trails.
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Fig 5. Potential mountain sheep escape terrain in Pusch Ridge
Wilderness, Arizona.
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Areas of potential conflict between trail users and
sheep were produced by combining the recreational trail map
with the potential sheep habitat map (Fig. 6).

The results

of the model indicated that both trails have several
potential sites of conflict.

On Romero Canyon trail 19

cells met the model criteria, representing 10% of the total
length of the trail.

There were 16 cells on Pima Canyon

trail that met the criteria, or 17% of the total length of
the trail.
Recreational activities at or near four sites of
potential conflict on Romero and Pima canyon trails were
monitored during 104 days (two sites on Pima Canyon trail
were monitored for 178 hours and two sites on Romero Canyon
trail for 183 hours).
included in the sample.

Five hundred and three groups were
Of this, 403 groups completed the

questionnaire yielding a response rate of 94%.

Following

the method outlined in Babbie (1989), I can be 95% certain
the percent estimates from the recreational trail survey has
a confidence interval of + 2.3%.
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Fig 6. Areas of potential conflict between trail users and
mountain sheep in Pusch Ridge Wilderness, Arizona.
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The number of individuals represented in the trail
study was 1,311 (including those represented by the 403
groups and the non-respondents)

(Table 1).

Pima Canyon

trail was the most frequently used, making up over twothirds of the sample (68%).

The majority of trail users

were surveyed at the lower trail sites (85%), even though
the actual times conducting interviews were equivalent for
the upper and lower survey stations.
Table 1. Recreational survey summary of 403 groups using
Pima and Romero canyon trails in Pusch Ridge Wilderness,
Arizona.
No.
groups

%

No.
Individuals

60.8%

805

Trail

site

Pima Canyon

Lower

245

Upper

31

7.7

85

6.5

Total

276

68.5

890

67.9

Lower

101

25.0

280

21.3

Upper

26

6.5

141

10.8

Total

127

31.5

421

32.1

Romero Canyon

403

!1:0

61. 4%

1,311

Estimated Recreational Use of Trails
Romero and Pima canyon trail heads were each monitored
separately and simultaneously on 24 days (622 hours) during
the 10-month trail census study.

Pima Canyon trail head was

monitored for 312 hours and Romero Canyon trail head for 310
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hours.

During these periods 1,323 groups were observed,

with 3,195 individuals.

Seventy four percent of use

occurred on Pima Canyon trail.

Romero Canyon trail

represented 26% of the human trail use census.
Both trails during the January to April period received
the most visitation and visitation increased as the period
progressed (Tables 2 and 3).

Pima Canyon trail received the

least use during the May - August period and Romero Canyon
trail received the least use during the September - December
period.

More people visited Romero Canyon trail during

May - August than September - December because of the
attraction of the pools.

The stream in Romero Canyon is

perennial, and because of the summer monsoons, the pools and
waterfalls are at their highest levels during that period.
The stream in Pima Canyon is ephemeral, and its pools are
not as deep as those in Romero Canyon.
The trails received more hikers on weekend days than
weekdays (Table 2 and 3).

On Pima Canyon trail during

January-April, the average number of individuals per weekend
day was four times higher (216.5 individuals/day) than
during the weekday (51.75 individuals/day)
of Romero Canyon trail was similar.

(Table 2).

Use

During the January-

April, the average number of individuals per weekend day was
five times higher (105.25 individuals/day) than during the
weekday (21.25 individuals/day)

(Table 3).

Table 2. Pima Canyon Trail use estimates, Pusch Ridge Wilderness, Arizona (mean
number of individuals per day) .
Periods
January-April
Visitors/
Day type
Weekday
Weekend

day
51. 75
216.5

Total
visitors

May-August
Visitors/
day

visitors

Visitors/
day

Total

17.75

1,526

39.66

3,411

7,361

23.27

1,845

112.33

3,818

3,371

Annual
total

visitors

4,606

11,967
1

Total

September-December

7,229

24,147'

7% of. survey used Skyline Road entrance = .07 X 22,567 = 1,580, therefore

annual estimate = 1,580 + 22,567 = 24,147.

"""
I.!:)

Table 3. Romero Canyon Trail use estimates, Pusch Ridge Wilderness, Arizona (mean
number of individuals per day) •
Periods
January-April
Visitors/
Day type

day

Total
visitors

May-August
Visitors/
day

Total
visitors

September-December

Annual

Visitors/

total

day

Total
visitors

Weekday

21.25

1,891

14.5

1,247

6.3

545

Weekend

105.25

3,579

42.75

1,539

37.3

1,269

5,470

2,786

1,814

10,070

U"1

C>
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Two holidays (Veteran's day, 12 November 1990, and the
Sunday of Thanksgiving weekend, 25 November 1990) were
censused.

The number of individuals using the recreational

trails on these two days was higher than those of the same
day type during the same period, and therefore were not
representative.

The use during these two days was not

included in the annual or period estimates but was included
in all other analyses.
The principal trail head for Pima Canyon trail is from
Magee Road.

However, individuals from the local

neighborhood can also reach the trail from Skyline Road.
Seven percent of the people surveyed used this route.
Therefore, an additional 7% was included in estimating the
annual use for Pima Canyon trail.
Based on all of the above, the annual estimated use of
Pima Canyon trail is 24,147 individuals (1 person per day
1 individual).

=

The annual estimated use of Romero Canyon

trail is 10,007 individuals.

The estimates were determined

by the mean number of individuals per census day type
(weekend or weekday) for each of the three periods (JanuaryApril; May-August; September-December) and multiplied by the
total number of day types within each season (Table 2 and
Table 3).
Catalina state Park received 96,657 visitors during May
1990 to April 1991 (Catalina state Park Attendance and
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Revenue, May 1990 - April 1991).

Estimated annual use of

Romero Canyon trail represents 10% of the park visitors.
There was a significant correlation between the number
of people on the trail and the Tucson temperature (Pearson
correlation coefficient

=

-0.39184, N

=

48, P

=

0.006).

A

higher temperature in Tucson resulted in fewer people hiking
in Romero and Pima canyons.
Trail Users:

Demographics

From the census data, the mean group size was 2.4
individuals, with a standard deviation of 2.3 (median = 2,
range

=

1 - 37).

The group size did not vary by trail.

Group size data from the survey sample were comparable.
More males (57%) than females (43%) used the two
trails.

These results were consistent in both the census

and survey sample.

The recreational survey results

indicated that slightly more males (61%) than females (39%)
filled out the survey.

The majority (82.8%) were within the

ages of 20 - 49 years (Table 4).

There is no significant

difference in age distribution between the two trails.
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Table 4. Age of recreational visitors to Pima and Romero
canyon trails in Pusch Ridge Wilderness, Arizona.
Pima Canyon
Age (yrs)

ll:-0

N

Romero Canyon
ll:-0

N

Total
ll:-0

N

5

1.8

4

3.2

9

2.4

20-29

64

23.2

28

22.0

92

22.8

30-39

108

39.1

46

36.2

154

38.2

40-49

58

21.0

30

23.6

88

21.8

50-59

23

8.3

8

6.3

31

7.7

60-69

15

5.5

7

5.5

22

5.5

70-79

2

0.7

3

2.4

5

1.2

Unknown

1

0.4

1

0.8

2

0.5

<20

N

276

127

403

The sample was well educated, 65.8% earned at least a
college degree.

All but 8.7% of the sample completed some

education beyond a high school degree (Table 5).

Visitors

were predominately caucasian (91.9%), with only 4.2% of
hispanic origin (Table 6).
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Table 5. Education levels of recreational visitors to Pima
and Romero canyon trails in Pusch Ridge Wilderness, Arizona.
Highest
education level
completed

Pima Canyon

Romero Canyon
~
o

Total
~
o

N

~
o

Grades 1-12

7

2.5

2

1.6

9

2.2

High school
diploma

16

5.8

10

7.9

26

6.5

·72

26.1

28

22.0

100

24.8

College degree

97

35.1

39

30.7

136

33.8

Graduate/
professional
degree

83

30.1

46

36.2

129

32.0

1

0.4

2

1.6

3

0.7

Some college

Unknown
N

N

127

276

N

403

Table 6. Ethnicity of recreationists using Pima and Romero
canyon trails in Pusch Ridge Wilderness, Arizona.
Pima Canyon
Ethnic Group
Caucasian

N

~
o

Romero Canyon
%

N

Total
~
o

N

255

92.4

115

90.5

370

91.9

12

4.3

5

3.9

17

4.2

Native American

2

0.7

3

2.4

5

1.2

Black/African Am.

2

0.7

o

o

2.

0.5

Asian

1

0.4

1

0.8

2

0.5

other

1

0.4

1

0.8

2

0.5

Unknown

3

1.1

2

1.6

5

1.2

Hispanic

N

276

127

403
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Most of the groups were comprised of adults (81.3%) and
families (13.9%).

More adults use Pima Canyon trail than

Romero Canyon trail, and more organized groups and groups
consisting of individuals under 18 years of age use Romero
Canyon trail than Pima Canyon trail (Table 7).
Table 7.
Group types using Pima and Romero canyon trails in
Pusch Ridge Wilderness, Arizona (% of sample).
Typologyl

Pima Canyon

Romero Canyon

Total

Adults

82.0%

79.5%

81.3%

Family

14.3

12.9

13.9

organized group

0.8

3.2

1.5

Juvenile

1.4

2.9

1.8

Mixed group

1.5

1.5

1.5

982

341

1,323

N

1

Adults = All members 18 years of age and over, family =
related adults and children, organized group = conducted
group hike lead by experienced leader, juvenile = all
members <18 years of age, mixed group = unrelated adults
and juveniles/children.
X2

=

13,949, 4df, P

=

0.007.
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Trail Users:

Previous Experience wi t.h PRW

The majority of the survey respondents (83%) had
previously visited PRW prior to being interviewed.

Previous

exposure to the wilderness was higher for those traveling
along Pima Canyon trail (86%) than on Romero Canyon trail

(75%)

(X2

=

6.403, 1 df, P

=

0.01).

Conversations with

visitors indicated that out-of-town, first-time visitors to
the area may be more likely to use Romero Canyon trail than
Pima Canyon trail because Romero's access is through
catalina state Park, which is designated on travel maps.
Of those that had previously experienced recreational
activities within the wilderness area, visitation was
frequent.

Over two-thirds (67.2%) visited the wilderness>

3 during the previous 12 month period.

Almost 10% of the

sample frequented the area at least 24 times during the
previous 12 month period

(Table 8).
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Table 8.
Frequency of visitation to the Pusch Ridge
Wilderness, Arizona during previous 12-month period by
recreationists using Pima and Romero canyon trails who have
visited the wilderness before.
Pima Canyon
Times per year

%

N

Romero Canyon
N

Total

%

N

~
0

0

9

3.8

7

7.3

16

4.8

1-2

64

27.0

29

30.2

93

27.9

3-5

70

29.5

15

15.6

85

25.5

6-11

42

17.7

19

19.8

61

18.3

12-23

33

14.0

12

12.5

45

13.5

> 24

19

8.0

14

14.6

33

9.9

96

237

N

Trail Users:

333

Types of Activities

Every group participated in hiking (99.5%) or jogging
(0.5%).

Over three-quarters (79.2%) reported participation

in watching wildlife.

Over one-third (35.2%) of the sample

included a picnic in the recreational activity.

Over a

quarter of the sample (26.0%) were bird-watching and 16.6%
were walking a dog.

More groups reported these two

activities on Pima Canyon trail than on Romero Canyon trail.
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A few groups went swimming (8.7%), with 66% on Romero
Canyon trail, where there are a series of deep pools (Table
9).

No groups reported hunting or riding a horse.

Table 9. Participation in recreational activities by
visitors to Pima and Romero Canyon trails in Pusch Ridge
Wilderness, Arizona.
Pima Canyon
Activity

~
0

N

Romero Canyon
~
0

N

Total
N

~
0

Hiking

275

99.6

126

99.2

401

99.5

Watching wildlife

214

77.5

105

82.7

319

79.2

Picnicking

96

34.8

46

36.2

142

35.2

Birdwatching

81

29.4

24

18.9

105

26.0

Walking dog

61

22.1

6

4.7

67

16.6

Swimming

12

4.3

23

18.1

35

8.7

8

2.9

7

5.5

15

3.7

Camping

Very few groups (15) reported camping overnight within
PRW (3.7%).

Only 23 individuals were campers.

Of these,

only 3 individuals (2 groups) spent more than 2 nights
within the wilderness area.

The remaining groups (13) spent

2 nights or less.
The primary purpose of the recreational outing was
hiking (85%).

watching wildlife, walking a dog, rock

climbing, photography, running, reading, writing, plant
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identification, and research were other reasons cited (Table
10) .
Table 10.
Primary purpose of recreational outing by
visitors to Pima and Romero canyon trails in Pusch Ridge
wilderness, Arizona.
Pima Canyon
Activity

Romero Canyon
~
0

Total

N

%

240

87.0

105

82.7

345

85.6

Watching wildlife

10

3.6

1

0.8

11

2.7

Walking dog

10

3.6

0

0

10

2.5

camping

1

0.4

6

4.7

7

1.7

Swimming

0

0

5

3.9

5

1.2

Bird \vatching

3

1.1

1

0.8

4

1.0

picnicking

1

0.3

0

0

1

0.3

Other (includes
11
rock climbing,
photographing,
running, reading,
writing, plant
identification, and
research

4.0

9

7.1

20

5.0

Hiking

N

%

N

All respondents who reported dog walking as their
primary activity (10) and 90% of the groups reporting
watching wildlife as the primary purpose of their visit were
on Pima Canyon trail.

All swimming groups and 83% of

campers were on Romero Canyon trail.
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Trail Users:

Visit Duration and Destination

Recreational visits to Pima and Romero Canyon trails
were short.

The census study recorded times between entry

and exit and results indicated that the mean length of stay
on Pima Canyon trail was shorter than the time spent on
Romero Canyon trail (t

=

=

-12.98, 451 df, P

0.01).

On Pima

Canyon trail the mean duration was 2 hours and 13 minutes
(median time was 1 hour and 50 minutes, N

=

859).

On Romero

Canyon trail, the mean length of stay was 3 hours and 50
minutes with a median time of 3 hours and 34 minutes (N

=

273) .
The final destination of recreational groups was a
short distance from the trail head.

The principal

destinations were the first crossing of the wash (1 mile or
1.61 km from trail head) or dam (3.2 miles or 5.2 km miles)
on Pima Canyon trail.

On Romero Canyon trail, the most

frequent destination was the first set of pools (3 miles or
4.8 km).
On Pima Canyon trail 31.5% of visitors traveled less
than one mile (1.6 km) from the trail head.

Almost one-

fifth (19.7%) did not venture off the private land that lies
between the trail head parking lot and USDA Forest Service
land.

Overall, 80.8% reported traveling as far as or less

than the dam, approximately 3.2 miles (5.2 km) from the
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trail head.

Only 8.6% of groups travelled farther than the

dam (Table 11).
Table 11. Destination of visitors on Pima Canyon Trail in
Pusch Ridge Wilderness, Arizona.
Approximate distance
from trailhead
(miles)

Destination

~
0

N

Private land

< 1

(1. 6 km)

193

19.7

< 1st crossing of wash

< 1

(1. 6 km)

116

11.8

1

(1. 6 km)

126

12.8

< 3.2

(5.2 km)

289

29.4

3.2

(5.2 km)

70

7.1

> 3.2

(5.2 km)

84

8.6

Up Pusch Peak

59

6.0

Unknown

45

4.6

To wash
< water catchment

To water catchment
> water catchment

982

N

The majority of Pima Canyon users restricted their hiking to
the trail.

Only 6% hiked north, off the trail and up Pusch

Peak.
People traveled farther on Romero Canyon trail than on
Pima Canyon trail.

Although 36.7% did not reach the pools

(approximately 3 miles or 4.8 km from trail head),

61.6%

traveled at least to these pools and 20% hiked farther than
the pools (Table 12).
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Table 12. Destination of visitors on Romero Canyon Trail in
Pusch Ridge wilderness, Arizona.

Destination

Approximate distance
from trail head
(miles)

< Ridge

< 2

(3.2 km)

44

12.9

< Pools

< 3

(4.8 km)

81

23.8

1st set of pools

3

(4.8 km)

142

41. 6

2nd set of pools

3.5

(5.6 km)

19

5.6

> 3.5

(5.6 km)

49

14.4

6

1.8

> 2nd set of pools

~
0

N

Unknown

341

N

Trail Users:

Awareness of the Mountain Sheep

The majority (93%) of the sample were aware of mountain
sheep in PRW.

On Romero Canyon trail more people were aware

(97%) of the sheep than on Pima Canyon trail (91%)
4.547, 1 df, P

=

0.03).

(X2

=

One reason may be the presence of

signs within Catalina state Park about the mountain sheep
management area in PRW, prior to entering the Romero Canyon
trail.

On Pima Canyon trail there is only one small sign

designating the existence of the management area and its dog
regulations.

within the state park there are two large

wooden signs in good repair informing the public about the
management area and the small metal sign at the border of
the designated management area.
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Almost half (48%) of those aware of the sheep believed
that the sheep herd numbered 50-150 individuals.

Only 9%

believed that there were over 300 individuals in the herd.
While visitors were aware of the sheep, only 15% had
seen them.

A higher proportion of on Pima Canyon trail

(18%) had seen sheep than on Romero Canyon trail (10%)
4.269, 1 df, P

=

0.04).

(X 2

=

Almost all of these sightings (95%)

occurred on a previous trip to PRW.

However, on one field

day at the lower survey site on Pima Canyon trail 3 female
sheep approximately 250 feet from the survey area were
spotted by hikers.
Of those that had previously seen sheep, 42.1% had seen
them while hiking Pusch Peak and 38.6% while hiking along
Pima Canyon trail.

No sheep were spotted on trails east of

Finger Rock trail (Table 13).
Table 13. Locations where bighorn sheep have been observed
by visitors to Pima and Romero Canyon trails in Pusch Ridge
Wilderness, Arizona.
Location

ll:0

Pusch Peak (off trail)

42.1

Pima Canyon Trail

38.6

Finger Roc]c Trail

10.5

Romero Canyon Trail

7.0

Other

1.8
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Over half of the visitors (57.3%) to Pima Canyon and
55.1% to Romero Canyon believed that their recreational
activities within the wilderness area did not have an effect
on the sheep.

Of the sub-sample that did believe their

activities effected the sheep (33.7% in Pima and 37% in
Romero), over one-half (52.1%) thought the effect was
negative (Table 14).

Table 14. Perceived effects on bighorn sheep from
respondents' recreational activities by those who believed
recreation does impact sheep population, Pusch Ridge
Wilderness, Arizona.
Response

Pima Canyon
~
0

N

Total

Romero Canyon
~
0

N

~
0

N

Negative

51

54.8

22

46.8

73

52.1

positive

2

2.1

2

4.3

4

2.9

38

40.9

23

48.9

61

43.6

2

2.1

0

2

1.4

47

140

Mixed
Do not know
N
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Visitors thought negative influences of recreational
activities upon the sheep included frightening the animals;
destroying important habitat; keeping sheep away from food,
water, and shelter; and increasing the stress on sheep.
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Visitors thought positive influences of recreational
activities included improvement of habitat by picking up
litter and trash, and preservation of the area for human
recreational use.

Mixed influences mentioned included both

negative and positive effects listed above.
Trail Users' Attitudes and Beliefs Regarding Mountain Sheep
Management
Visitors were asked about several mountain sheep
management options that the USDA Forest Service could
undertake to aid the preservation of this herd.

Most of the

options involved restrictions on future recreational
activities.
More than three-quarters (76.5%) supported closing all
or part of the wilderness if the sheep could not gain access
to water because of the presence of people (Table 15).
While water is abundant in PRW, the main hiking trails
follow along the canyon washes so people congregate along
the streams and pools.

Support of the closures of water

areas to human use was an indication of how willing
recreational visitors were to safeguard the sheep population
at the risk of giving up their own use of the wilderness.
Fifty-nine percent supported closures if the sheep
appeared to be abandoning areas because of human activities
(Table 15).

Over two-thirds (64.5%) were willing to close

Table 15.

Support of closing all or part of the Pusch Ridge Wilderness because of
human impact on the sheep by visitors to Pima and Romero canyon trails
in Pusch Ridge Wilderness, Arizona.

possible impact

In favor

Against

Neutral

No response

Reduce stress on the
sheep during lambing
and nursing periods

64.5%

18.6%

16.9%

0.0%

Human activities are
causing sheep to
abandon areas

59.3

17.4

22.6

0.7

Access to water during
critical periods
restricted because of
human activities

76.5

12.9

9.9

0.7

m
m
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part or all of the wilderness to reduce stress on the sheep
during lambing and nursing periods (Table 15).

Lambing

occurs for a six month period, from January through June
(Monson and Sumner 1980).

Almost half (46.4%) were in

favor of planned burnings to improve mountain sheep habitat
and an additional 30.8% were undecided (Table 16).
Trail Users' Attitudes Towards Restricting Dogs
within the study area, dogs are currently only allowed
on leashes and only on the lower portions of the trails.
Overall, 67.2% of the respondents were in favor of
restricting dogs completely from the wilderness (Table 16).
However, people accompanied by dogs on the trail
responded differently than those without a dog.
accompanied by a dog

en

=

Visitors

67) gave an average score of 2.5

on a 5 point scale (1 for strongly oppose to 5 for strongly
agree), compared to 4.1, given by respondents not
accompanied by a dog (n

=

336).

Seventy-five percent of

visitors without dogs supported restrictions, compared to
only 26.8% of those with a dog.

Nearly one-half (49.3%) of

the people with dogs opposed further dog restrictions,
compared to 15.4% of visitors without dogs (Table 17).
At the four survey sites, dogs on a leash are only
allowed at the lower site on Pima Canyon trail.
restricted from the other three survey locations.

Dogs are

Table 1·6.

Management
option

Atti tudes towards management options by the USDA Forest Service to
protect and benefit sheep held by visitors to Pima and Romero canyon
trails in Pusch Ridge Wilderness, Arizona.

strongly
oppose

Slightly
oppose

Neutral

Slightly
agree

Strongly
agree

(1)

(2)

(3)

(4)

(5)

Planned
burnings

11.9%

10.9%

30.8%

22.8%

23.6%

Restrict
dogs

13.1

11. 8

12.4

54.8

7.9

en

co

Table 17.

Recreational groups and the presence of dogs: Attitudes toward
restricting dogs held by visitors to Pima and Romero canyon trails in
Pusch Ridge Wilderness, Arizona.

strongly
oppose

x

(1)

with dog
(N = 67)

2.5

40.4%

Without dog
(N = 336)

4.1

7.7

Group

xf

=

78.781, 4 df, P

=

Slightly
oppose
(2)

8.9%

7.7

Neutral

Slightly
agree

Strongly
agree

(3)

(4)

(5)

23.9%

11.9%

14.9%

9.2

12.6

62.8

0.0001.

en
c.o
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Throughout the year-long study, 97 dogs were recorded.

Most

groups with dogs (71%) were only accompanied by one dog.
The majority (89.7%) of groups with dogs occurred at the
lower site on Pima Canyon trail where dogs are permitted.
At this site, one out of every five groups was accompanied
by a dog.

However, only 36.2% of the visitors with dogs

complied with the leash regulation.

The human use trail

census also tracked dog regulation compliance.

I recorded

260 dogs, with the majority (86.5%) occurring on Pima Canyon
trail.

The compliance with the leash regulation was 41.8%

at the trail head of Pima Canyon.

Only a small proportion

of the dogs using Pima Canyon trail (3.6%) were reported to
have traveled beyond the darn and into the sheep management
area where dogs are prohibited.
There was greater compliance with the leash regulation
at the Romero canyon trail (62.8%).

One reason may be

because of Catalina state Park's leash regulations.

Within

the park, all dogs must be leashed and rangers frequently
patrol the park enforcing the regUlations.
One reason the USDA Forest Service allows leashed dogs
on the lower part of the trails is the belief that women
hiking alone may feel more secure with a dog in the
wilderness (S. Davis, USDA Forest Service, pers. commun.).
However, of the 260 dogs documented during the census study,
only 9 were accompanied by a women alone, or 3% of the dog
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population.

There were 32 solo female hikers, and only 8

women hiked with a dog.
Estimated Number of Dogs on Trails
More dogs occur on the trails during the weekends than
on the weekdays.

On Pima Canyon trail, 49.1% of the dogs

visited PRW during January-April (1 dog per day = 1 dog)
(Table 18).

On Romero Canyon trail, the highest number of

dogs observed was during May-August, corresponding to the
monsoon season and the higher amount of water in the pools
and canyon washes (Table 19).

The annual estimated number

of dogs using Pima Canyon trail is 2,824.

The annual

estimated dog use of Romero Canyon trail is 450.

These

figures were determined in the same manner as the annual
human use.

For Pima Canyon trail, the contribution of dogs

from Skyline Road is 117 per year.

This was calculated

based on 0.074 dogs/person and 1,580 individuals entering
Pima Canyon trail from Skyline Road.
ADJACENT HOMEOWNERS USE
The sample size of the mail survey of homeowners within
1 mile (1.6 km) of PRW was 250.

One hundred and eighty-four

surveys (this includes 50 homes with individuals < 18 years
old) were completed and returned, representing a response
rate of 80%.

This includes 457 individuals, 363 adults and

94 juveniles and children.

Following the methods in Babbie

(1989) I can be 95% certain the percent estimates from the

Table 18. Dog use estimate on Pima Canyon Trail in Pusch Ridge Wilderness,
Arizona (mean number of dogs per day).
Periods
Januarv-April

Mav-Auqust

Total
Day type

Dogs/day

dogs

Total

Total
Dogs/day

dogs

Weekday

7.25

645

2.5

215

Weekend

20.75

705

5.75

207

1,350

September-December

422

Dogs/day

5.75
13.5

Annual
total

dogs

494
459
953

2,842

1

1 7% of survey (63 individuals) used Skyline Road entrance.
This
contributes 1,580 to annual use estimate. # dogs/person = .074. Therefore
additional dogs from Skyline Road = 117.

........
N

Table 19. Dog use estimate on Romero Canyon Trail in Pusch Ridge Wilderness,
Arizona (mean number of dogs per day).
Periods
January-April

May-Auqust

Total
Day type

Dogs/day

dogs

Total
Dogs/day

Weekday

0.75

66

0.33

Weekend

2.5

85

3.5

151

September-December

dogs

Total
Dogs/day

total

dogs

49

1.25

107

126

0.58

17

175

Annual

124

450

'-I
W
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adjacent homeowners survey has a confidence interval of ±
5%.

The survey results are divided into six sections:

recreational use in the wilderness, mountain sheep sightings
and attitudes about management options, dog ownership and
reported problems, wildlife related issues on or near
property, land use issues, and socio-demographic
characteristics.
Recreational Use of PRW
~18

Almost two-thirds of the nearby residents,
age, actively use the wilderness area.

years of

More juveniles (72%)

actively use the wilderness area than adults.

Active uses

included walking or hiking on or off the trails, jogging,
walking a dog, riding a horse, or having a picnic.

Use,

however, is usually infrequent.
The most common activity within PRW for respondents

~18

years was walking or hiking on the trails, with 56% of the
sample reporting doing so within the last 12 months.

Among

those who did, 33.2% walked or hiked on the trails 1 - 12
times/year.

Only 11.4% reported walking/hiking on trails 26

times or more per year (Table 20).

For individuals <18

years of age, 62% of the sample reported using the trails in
the wilderness for walking or hiking activities.
6% reported frequent participation of

~26

Of these,

times/year.
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Table 20. Walking/hiking on trails in Pusch Ridge
Wilderness, Arizona, by residents within 1 mile (1.6 km) of
boundary (# days in last 12 months).

< 18 yrs of age

> 18 yrs of age

Frequency
(days/yr)

N

0

81

44.0

19

38.0

1-6

39

21.2

12

24.0

7-12

22

12.0

6

12.0

13-25

21

11.4

10

20.0

26-40

7

3.8

3

6.0

>41

14

7.6

0

N

184

~
0

Few individuals

~18

~
0

N

years old (25%) hiked or walked off

the designated trails in the wilderness.

If they did

participate in this activity, it was infrequent, with 5.4%
bushwhacking

~26

times/year (Table 21).

Similarly, 28% of

the individuals < 18 years of age reported hilcing or walking
off the trails.

Again, frequency was low, with only 4% of

these hiking/walking off the trails

~26

times/year.
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Table 21. Walking/hiking off trails in Pusch Ridge
Wilderness, Arizona, by residents within 1 mile (1.6 km) of
the boundary (# days in last 12 months).
> 18 yrs of age

Frequency
(days/yr)

< 18 yrs of age

N

%

138

75.0

36

72.0

23

12.5

5

10.0

7-12.

6

3.3

4

8.0

13-25

7

3.8

3

6.0

26-40

3

1.6

1

2.0

>41

7

3.8

1

2.0

N

184

0
1-6

~
0

N

six percent the adults rode horses in PRWi only one
individual reported riding

~26

times/year (Appendix D).

Only one juvenile rode within the wilderness area during the
previous 12 month period (Appendix D) .
picnicking in the wilderness was reported by 30% of the
adults and 34% of the juveniles during the previous 12
months.

Both groups reported that picnicking occurred on an

infrequent basis, with only 2% of the adults and none of the
juveniles participating in this activity

~26

times/year

(Appendix D).
Passive activities such as enjoying views of the
wilderness and viewing wildlife were reported most of the
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sample, 55.2% of adults and 52% of juveniles stated enjoying
viewing the wilderness
(Table 22).

~361

days during the previous year

On average, local residents enjoyed viewing the

wilderness 265 days a year.

Only 9.3% of the adult sample

and 14% of the juveniles reported not enjoying views of the
wilderness.
Table 22. Enjoying views of Pusch Ridge Wilderness,
Arizona, by residents within 1 mile (1.6 km) of the boundary
(# days in last 12 months).
Frequency

> 18 yrs of age

< 18 yrs of age

(days/yr)

N

%

0

17

9.3

7

14.0

1-6

1

0.5

0

0.0

7-12

1

0.5

1

2.0

13-25

1

0.5

1

2.0

26-40

3

1.7

1

2.0

59

32.3

14

28.0

101

55.2

26

52.0

41-360
~361

N

~
0

N

183

Over half of the adult sample (51.4%) viewed wildlife
and 23% reporting watching wildlife
23).

~26

times/year (Table

This activity was also shared by 53.1% of the

individuals <18 years of age.
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Enjoying viewing wildlife in Pusch Ridge
Tab~e 23.
Wilderness, Arizona, by residents within 1 mile (1. 6 km) of
the boundary (# days in last 12 months).
Frequency

~

18 yrs of age
~
0

< 18 yrs of age
~
0

(days/yr)

N

0

89

48.6

23

46.9

1-6

25

13.7

10

20.5

7-12

13

7.1

6

12.2

13-25

14

7.6

3

6.1

26-40

6

3.3

2

4.1

~41

36

19.7

5

10.2

N

183

N

Few adults (9.8%) walked their dogs in PRWi 61.1% of
the dog walkers used the wilderness 1 - 12 times/year (Table
24).

Only 4% of the juveniles walked dogs (1-6 times/year).
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Table 24. Number of days walking a dog in Pusch Ridge
Wilderness, Arizona, by residents within 1 mile (1.6 km) of
the boundary (# days in last 12 months).
Frequency
(days/yr)

2:- 18 yrs of age

< 18 yrs of age

9.:,

N

9.:,

N

0

0

166

90.2

48

96.0

1-6

8

4.4

2

4.0

7-12

3

1.6

13-25

0

0.0

26-40

1

0.5

>41

6

3.3

N

184

0

-....

Visiting Sabino Canyon Recreational Area was popular
among the respondents, with 74.7% of the sample reporting
visiting the area within the previous 12 months; average
number of visits/year was 9.6, 50.6% of the sample visiting
1 - 6 times/year (Table 25).

The Sabino Canyon Recreational

Area is just adjacent to PRW and represents a similar, but
developed landscape.
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Table 25. Visiting Sabino Canyon Recreational Area,
Arizona, by residents within 1 mile (1.6 km) of Pusch Ridge
Wilderness boundary, Arizona (# days in last 12 months).
Frequency
(daysjyr)

N

0

46

25.3

1-6

92

50.6

7-12

20

11. 0

13-25

10

5.5

26-40

5

2.7

>41

9

4.9

N

182

9,0

Mountain sheep sightings and possible management options
The majority of homeowners (86.6%) were aware of
mounOtain sheep in PRW but only 11. 6% observed sheep
(Appendix D).

All recent sightings (n

=

19) were west of

Finger Rock trail with 35% on or near Pima Canyon trail and
25% near Pusch Peak (Appendix D).
in Sabino Canyon 25 years ago.

One sighting was reported

Two homeowners reported

sighting mountain sheep on their property.

While neither

lives adjacent to the wilderness, both addresses are located
on streets that abut PRW, one just beneath Pusch Ridge and
the other near Pima Canyon.
More than half (56%) believed that the sheep herd
numbered 50 - 150 individuals.

Thirty-one percent of the
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sample (n

=

100) believed there were < 50 sheep in PRW.

only 3% believed that there were > 300 individuals in the
herd (Appendix D).
Eighty percent supported closing all or part of the
wilderness if the sheep could not gain access to water
because of the presence of people.

seventy percent

supported closures if the sheep appeared to be abandoning
areas because of human activities (Table 26).
Table 26.
support for closing all or part of Pusch Ridge
Wilderness, Arizona because of human impact on the sheep by
residents within 1 mile (1.6 km) of boundary.
possible impact

Against

In favor

Reduce stress on the
sheep during lambing
and nursing periods

65.8%

34.2%

Human activities are
causing sheep to
abandon areas

70.1

29.9

Access to water during
critical periods
restricted because of
human activities

79.9

20.1

Over two-thirds (65.8%) were willing to close part or
all of the wilderness to reduce stress on the sheep during
lambing and nursing periods (Table 26).

The majority

(56.6%) were in favor of planned burnings of portions of the
wilderness to improve sheep habitat (Table 27).

The

Table 27.

Attitudes towards management options by the USDA Forest Service to
protect and benefit the sheep held by residents within 1 mile (1.6 km)
of Pusch Ridge Wilderness boundary, Arizona.
strongly
oppose

Slightly
oppose

Group

(1)

(2)

Planned
burnings

5.7%

Rest:cict
dogs

2.8

Neutral

Slightly
agree

strongly
agree

(3)

(4)

(5)

5.7%

32.0%

25.7%

30.9%

4.5

17.9

14.0

60.9

FS
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majority of homeowners (74.9%) were in favor of further
restricting dogs in the wilderness area (Table 27).
Dog Ownership and Reported Problems
The majority of respondents (59.9%) did not own dogs.
Of those that did, 69.9% own one dog (Appendix D).

In a

separate question regarding the frequency of walking dogs in
the wilderness, 74% of the dog owners reported that they
never walked their dog in PRW.

Of those that did, 32%

walked their dog in the wilderness

~21

times/year (Table

28) .
Table 28. Walking a dog in Pusch Ridge Wilderness, Arizona
by residents within 1 mile (1.6 km) of boundary that own
dogs.
Frequency
(days/yr)

N

0

54

74.0%

1-10

11

15.1

11-io

2

2.7

21-40

1

1.4

~40

5

6.8

9:0

owning dog

Pima county's current leash laws require that dogs be
leashed or confined by a fence on the owner's property.
Dogs are not allowed to be at large on public or private
property within the county (Pima county Leash Law, section
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6.04.03)

However, 78.6% of the homeowners observed free-

running dogs in their neighborhood and 55.7% observed dogs
between 1-20 times/year (Table 29).
Table 29. Observing free-running dogs in neighborhood by
residents within 1 mile (1.6 km) of Pusch Ridge Wilderness
boundary, Arizona (# days/year).
Frequency
(days/yr)

N

0

28

21.4%

1-10

60

45.8

11-20

13

9.9

21-30

6

4.6

31-40

6

4.6

18

13.7

~40

~
0

of sample

Dogs causing problems to wildlife within their
neighborhoods was reported by 11.2% of the sample (Appendix
D).

Dog problems reported included chasing and killing

wildlife, increasing stress on wildlife, and frightening
sheep.
The majority of the homeowners (87.6%) favored
regulations that prohibit free-running dogs in their
neighborhood (Appendix D).
(5.6% were undecided).

Only 6.8% opposed a regulation
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wildlife Related Issues On Or Near Property
Over half of the respondents (65.7%) reported the
proximity to PRW influenced the amount of wildlife found in
their neighborhoods (Appendix D).

Respondents frequently

sighted species on their properties and in their
neighborhoods.

Sighting of specific animal species and the

frequency of these sightings is reported in Appendix D.
Respondents that had lived in their current homes

~

3

years reported that most of the wildlife population numbers
were stable.

However, coyote populations increased, and

populations of collared peccary (Tayassu tajacu), desert
tortoise (Gopherus agassizii), and gila monster (Heloderma
suspectum) decreased (Appendix D).
Providing wildlife with food and water was a frequent
wildlife-oriented activity for the survey respondents.

Half

of the sample fed wild birds an average of 198 days/year.
Only 15.2% fed other types of wildlife, with an average
provisioning of food of 160 days/year.

The most popular

types of wildlife fed included rabbits (71%), rodents (43%),
and collared peccary (21%)

(Appendix D).

The most frequent

types of food provided included fruits and vegetables (86%),
bread (43%), bird seed, corn, and other seeds (21%), and
scraps and leftovers (21%)

(Appendix D).

Almost half (50%) provided water for wildlife.
most common source of water was a dish or pan (44%),

The
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birdbath (30%), fountain (19%), and swimming pool (14%)
(Appendix D).

Very few people (1.7%) provided water for

wildlife through landscape irrigation, the recommended
method by the Arizona Game and Fish Department.

The types

of wildlife that used the water included birds, rabbits,
rodents, and coyotes.

Infrequent users included collared

peccary, bobcat (Felis rufus), and snakes.
Only 25.7% believed that wild animals near their house
caused problems.

Several common concerns included coyotes

injuring or killing house pets (both cats and small dogs),
collared peccary destroying (eating and trampling) plants,
rodents destroying electrical wiring and drip irrigation,
rodents burrowing under patio and house foundation,
woodpeckers and coyotes making too much noise, and general
fear of the presence of snakes, coyotes, collared peccary,
bobcats, scorpions, skunks, toads, and gila monsters.
Land Use Issues
Proximity to the wilderness influences the monetary
value of the homeowner's residence.

Only 26.3% believed

that the proximity had no influence, and 1.1% believed that
the proximity actually decreased the value of the house
(Appendix D).
The proximity of the wilderness to the residence was
the primary reason for living at that location for 12.6% of
the sample.

Over-half (55.5%) believed that while the
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proximity was not the primary reason, it was important in
the decision-making process for living at that location
(Appendix D).
Many homeowners (58.7%) believed that rezoning of
nearby private property to higher densities would decrease
the monetary value of their residence.

Only 6.7% believed

that rezoning would have no effect (Appendix D).
In recent years, there have been a variety of proposals
concerning land use and zoning near the wilderness.
Homeowners were asked about the appropriateness of several
land uses in their neighborhood, ranging from low density
housing to light industry.

The majority (83.7%) believed

that low density housing (1 acre or more/house) was an
appropriate land use.

Conversely, the respondents believed

that high density housing and multiple unit housing was
inappropriate for their neighborhood (87.3% on both).
Resort hotels were judged appropriate by 19% of the
homeowners, but guest lodges and stables were thought
appropriate by 24.4%.

Both commercial properties and light

industry were believed to be inappropriate land uses for the
neighborhoods near the wilderness (Appendix D) .
Many respondents listed their comments and suggestions
concerning zoning, buffers, and land use issues that involve
properties located near the wilderness.

The majority

believed it should be left alone and not developed.

Most
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wanted the current zoning regulations upheld.

Several

suggested that public access to public lands should be
required of future development, wildlife corridors should be
created, riparian areas protected, and natural vegetation
preserved.

If development were to occur, most requested

single family homes, clustered housing with open space, and
the use of native vegetation.
Socio-Demographic Characteristics
Survey respondents have lived in their homes for an
average of 8.1 years (median=5, range = 3 months - 31 years)
(Appendix D).

Almost all own their residence (93.9%), with

the remaining renting (Appendix D).

The majority (79.7%)

are single family detached homes and 18.7% apartments, townhouses, or condominiums (Appendix D).
The lot size of half (50.5%) of the survey was <1 acre.
Forty-four percent reported lot sizes of at least 1 acre but
less than 2 acres, and 4.8% reported lot sizes of

~2

acres

(Appendix D).
Just over one-half (51.4%) of the sample lived at
least 1/2 mile from the wilderness boundary.

Forty percent

lived between 1/4 mile and 1/2 mile from PRW, and 7.6% lived
adjacent to the wilderness (Appendix D).
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CHAPTER 5
DISCUSSION

I applied social science techniques to wildlife
conservation by investigating people's use of the mountain
sheep habitat, their knowledge of the sheep, and their
attitudes about certain management options.

Consideration

of the human dimensions is important for developing
management decisions that will ultimately work and that can
be implemented.
Management of the mountain sheep of PRW takes place in
the arenas of politics, inter-agency conflicts and
cooperation, public opinion, and public policy development.
A human dimensions approach to the management of PRW's
mountain sheep herd means that wildlife managers can assess
management options in the context of real world feasibility,
and can apply social science techniques to improve
communication with the public and to educate the community
about management issues.
This chapter synthesizes the results of the wilderness
trail use surveys, and the study of adjacent homeowners and
their use of the wilderness.

The results indicate that

trail visitors and wilderness neighbors value PRW and the
mountain sheep population.

Both groups support the

suggested management alternatives of eliminating dogs in
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PRW, conducting prescribed burns to improve habitat, and/or
closing all or parts of the wilderness if the sheep are
declining in numbers, productivity, or recruitment.

Both

groups would be willing to give up all or part of their use
of PRW for the continued long term survival of the PRW
mountain sheep population.
PUSCH RIDGE WILDERNESS TRAIL USE
Trail users make frequent visits to PRW.

Based on

recurrent use, trail visitors are familiar with the
wilderness and its amenities.

Most trail users had been in

PRW previously and the majority had visited the wilderness >
3 times during the previous year.

This repeated and

frequent use also demonstrates the value the wilderness
experience has to these individuals.

Because of continual

use, these trail users are knowledgeable about the
wilderness and the type of outdoor experience that is
available.
The majority of PRW trail users are caucasian, well
educated, and young.

This is the same segment of American

society that most actively participates in animal-oriented
activities and is the most knowledgeable about animals
(Kellert 1980).
Wilderness trail users are, however, not representative
of the Tucson population.

According to the 1990 population

census (U.S. Department of Commerce, 1991), the Tucson
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population consists of 69% caucasian and 25% of hispanic
affiliation.

The Tucson hispanic community is under-

represented in the wilderness trail study.
The Tucson population almost equally consists of males
and females (U.S. Department of Commerce, 1991).

However,

more males are using the two recreational trails.

In

addition, in the Tucson area, 66.5% of the population is
20 - 49 years old (U.S. Department of Commerce, 1991).

Yet,

82.8% of the recreational users of these two trails were in
this age category.

Young adult individuals are

disproportionally using the hiking trails.
Visitors to these two trails are day users.

People are

spending only a few hours experiencing the wilderness, and
only in the lower portion of the hiking trails.
are either goal oriented or time limited.

Visitors

If goal oriented,

they reach a familiar and popular landscape feature such as
the pools on Romero Canyon trail and the dam on Pima Canyon
trail.

If time oriented, groups hike for half the allotted

outing time and then turn around and return to the trail
head.
The recreational time allotted to wilderness trips is
short.

Time constraints and goal orientation restrict

visitors to the lower portions of these two trails.

It is

also notable that these recreationalists are not escaping
the city and "roughing it" in the wilderness.

Instead,
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hikers bring the urban environment to the wilderness, some
even brought cellular phones or beepers.
The PRW does offer opportunities for primitive and
remote camping experiences, but few groups camped.
that did, limited their stay to

~

two nights.

Those

People are

not penetrating areas that require more than a one day hike.
The short time involved in the typical PRW experience
is a refection of our society's lifestyle.

Americans have

less leisure time than we had 40 years ago (Schor 1991).
Over the past 20 years, the amount of leisure time has
declined 37% (Gibbs 1989).

Working hours are longer and

after the obligations of job and household, Americans have
16.5 hours of leisure per week (Schor 1991).

Gibbs (1989)

believes that with the advent of computerized technology
such as personal computers, cellular phones, and fax
machines, Americans are no longer limited to the traditional
work week schedule and the decline in leisure time is
expected to continue.

Of the available leisure hours,

according to the most recent study, the most popular
recreations are

wa~ching

television (36% of leisure time),

social visits (21%), and reading (13%)
1981).

(Chubb and Chubb

Outdoor hiking accounts for < 5% of the total time

devoted to recreational activities (Chubb and Chubb 1981).
Wilderness and back country use has been steadily
declining since 1980 (Stankey 1989).

This decline is a

93

reflection of the fewer hours Americans have available for
recreational use and how the time is allocated.

The short

time budgeted to hiking in PRW also reflects our society's
limited leisure time.
While the PRW is a designated wilderness area, a visit
to PRW is more similar to visiting a urban park.

Visitors

stay for a short time, concentrate their use in and around
the designated trails, and are likely to encounter other
user groups.
The concept of hiking in a wilderness area invokes the
image of a solitary individual communing with nature, but
this is not what is occurring on the two hiking trails in
this wilderness.

Recreational outings are social and

visiting the PRW is a group activity.

This finding is

consistent with other studies, typically "few wilderness
users travel alone" (stankey 1989:277) and <5% of groups are
made up of a single individual (Hendee et al. 1978).
Most recreation use in most wilderness areas is
concentrated, with almost 90% of the use occurring along
only 10% of the total trail distance (stankey 1989).
pattern was also demonstrated in my study.

This

The overwhelming

majority of the recreational activity in PRW occurred within
the narrow corridors of the lower 2 miles (3.2 km) of the
two trails; the same area mountain sheep inhabit.
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Individuals typically do not want to encounter others
in a wilderness setting, and doing so leads to a less
satisfying recreational experience (stankey 1973).

To limit

interaction with other user groups, wilderness visitors may
select different times or locations to go to (Altman 1975).
However, my study results indicate the opposite as visitors
to PRW frequently encounter other hiking groups and continue
to return to the PRW for a recreational experience.
Watching wildlife during an outdoor experience adds to
the experience.

In a recreational study conducted in an

urban park, 90% indicated that wildlife encounters enhanced
their park visit, while only 6% made deliberate contact with
the wildlife (Dick and Hendee 1986).
an important part of PRW experience.

similarly, wildlife is
The majority of

groups reported watching wildlife and birdwatching as
additional activities during their recreational outing.
While not the primary purpose of their recreational outing,
this strong orientation towards wildlife-oriented activities
demonstrates the value wildlife adds to the nature
experience.
People are using the two trails differently.

Pima

Canyon trail is used for short hikes, walking the dog, and
birdwatching.

Conversely, Romero Canyon users stay 1.73

times longer as those that use Pima Canyon.

camping and
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swimming are activities more readily accomplished along
Romero Canyon trail than Pima Canyon trail.
Any development on the private land at the base of Pima
Canyon will directly effect the hiking experience, as all
visitors must travel through the private land to reach the
wilderness boundary.

A proposed 400 room resort and 250

home development is currently planned for the 471 acres of
private property.

In the proposed plan, the trail head will

be relocated from the end of Magee Road to inside the
resort.

"Hikers would drive up the same guarded extension

of Skyline Drive used by resort guests and many homeowners
and would park near 10 tennis courts" (Limberis 1992:4B1).
During the peak hiking season of February-April there were
as many as 65 cars parked at the Magee Road trail head.

The

proposed parking for trail visitors will be restricted to 40
cars.

This proposal will limit the number of area residents

who can visit the Canyon at any give time.

However, the

presence of the resort and new housing development may
increase annual trail use, especially if the resort features
wilderness hiking activities as part of their fitness
center.
The peak hiking season on these two trails is spring.
This is a popular hiking time because of the pleasant
temperatures in Tucson, ranging from a January monthly
average of 65.4 degrees Fahrenheit (18.6 C) to 82.6 degrees
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Fahrenheit (28.1 C) in April during the study year (U.S.
Weather Service Records, Tucson, AZ).

In addition, the

vegetation along the trails is lush during this time period,
with many of the spring wild flowers blooming.

Water,

another factor attracting visitors, was present in Pima and
Romero canyons during this period.
The Tucson area attracts approximately 3.3 million
visitors annually (S. Hankin, Metropolitan Tucson Convention
and Visitors Bureau, pers. commun.).

The most popular

period is during spring, when the Tucson area receives
almost half of the annual visitors (1.65 million people)

(S.

Hankin, pers. commun.).
The annual estimated use of Pima Canyon trail has not
changed since 1978, when the USDA Forest Service estimated
that 25,000 individuals use the trail (Purdy 1981).
However, more people use Romero Canyon trail today than in
1980, when Purdy (1981) estimated that just less than 5,000
individuals used the trail.

Over the course of the past ten

years, the estimated use of Romero Canyon trail has doubled.
One reason is the creation of Catalina state Park,
which is at the base of Romero Canyon and offers access to
the trail head.

The creation of the park effects the number

of people using Romero Canyon trail.

First, the trail is

now more accessible to people, as its trail head is adjacent
to the park's parking lot.

Secondly, the trail appears on
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all of the park's hi]cing literature and maps, thereby
attracting more individuals.
People are aware of the mountain sheep herd in the
wilderness, but very few have actually seen them.

This

awareness is partially because of signs at the base of both
trails alerting the public to the sheep management area.
Because hiking on the trails is a social event with group
members talking and interacting with one another, it is not
surprising that few people have seen mountain sheep in the
wilderness.
The majority of trail visitors were willing to give up
their wilderness experience in PRW for the long term
survival of the mountain sheep population.

Most of the

sheep management options that the public responded favorably
to, involved restriction on future recreational activities.
Frequent and continual use of the trails is an
indication that PRW is important to these individuals.

Yet

respondents supported closing part or all of the wilderness
for the long term survival of the sheep.
Burning portions of the wilderness to improve sheep
habitat was another management option survey respondents
supported.

Planned burnings are sometimes a controversial

management strategy.

The public may not support burnings

because of the possible threat fire represents and the
charred and unfamiliar landscape that results.
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But in this situation, only a minority of the trail
users surveyed were opposed to planned burnings.

such a

large initial support of planned burnings further indicates
trail users' willingness to forgo their personal experience
within the wilderness for the long term survival of the
sheep herd.
The estimate of annual dog use in Pima Canyon is high,
with 2,842 dogs using the area and most are unleashed.

Pima

Canyon offers people a convenient area to walk their dogs,
as the trail head is located adjacent to an urban
environment.

There were fewer dogs on Romero Canyon trail,

probably because of the enforced regulations of the state
Park and lack of adjacent housing developments.
The rationale used by the USDA Forest Service to
continue allowing dogs on the lower portion of the hiking
trails (women would feel secure hiking alone with a dog) is
not supported by the results of this study.

Dogs were not

associated with solo women hikers, instead they were
primarily found with multiple-individual hiking groups.
Restricting dogs within the wilderness was strongly
supported, especially among those groups that were not
accompanied by a dog.

Dogs not only cause a physiological

change in mountain sheep (Workman et al. 1992, Macarthur, et
al. 1982), but are also known to chase other ungulates, such
as white-tailed deer (Odocoileus virginianus)

(Causey and
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Cude 1980), and kill roe deer (Capreolus capreolus), sika
deer (Cervus nippon), moose (Alces alces)

(Filonov 1980) as

well as domestic animals (Boggess et ale 1978).
Dogs also defecate on the recreational trail.

Many

people complained of this situation, especially on Pima
Canyon trail where leashed dogs are allowed.

Dogs also

congregated around Pima Canyon's pools, creating congestion
and displacing other hiking groups from favorite resting and
picnicking areas.
People accompanied by a dog did not support further
restrictions.

Most of these individuals were breaking the

leash regulations, by letting their dogs run free.

At best,

these individuals would hike with a leash draped around
their necks, just in case the dog needed to be restrained.
Many asked why dogs were restricted from the mountain sheep
management area.

Explaining the possible effect dogs may

have on sheep led some individuals to recognize the problem
and comment on not bringing their dogs to PRW in the future.
On Pima Canyon trail, few dogs were found within the
mountain sheep management area, located just past the dam,
or approximately 3.2 (5.1 km) miles from the trail head.
However, this is a result of few people traveling beyond the
dam, not the result of compliance with the management area's
dog restrictions.
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ADJACENT HOMEOWNERS USE
In part, this portion of the investigation was
conducted to understand local residents' use of PRW and to
assess the extent of off-trail use by adjacent homeowners.
These individuals would not necessarily be using the
designated USDA Forest Service trails.

However, residents

living within 1 mile (1.6 km) of the boundary were not using
the wilderness as frequently as originally thought.
Much of the residents' use of the wilderness can be
described as passive; enjoying views of the wilderness and
watching wildlife.

Almost all of the residents 18 years and

older reported participating in at least one of these
activities during the previous year.
Active wilderness activities, such as hiking on or off
trails, picnicking, jogging, and riding a horse during the
previous 12 months were reported by fewer residents.

Many

local residents, with the least required travel time
expenditure, are not actively using the wilderness area.
People may not be actively using the wilderness, but
its proximity to their homes is important.

The wilderness's

proximity was believed to increase property values.

This

beli.ef is supported by an economic analysis that compared
the value of single family residential properties to the
proximity of open space in Tucson, Arizona and found
"evidence of a positive influence of natural open space and
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some kinds of wildlife habitats on property values" (King et
ale 1991:109).

In addition, proximity to PRW was an

important reason for purchasing the horne .
. Visiting Sabino Canyon Recreational Area was reported
by more of the residents (74.7%) than pursuing active use of
PRW by both adults and juvenile residents combined (65%).
The Sabino Canyon Recreational Area offers similar
recreational activities but in a developed landscape.
Higher visitation to Sabino Canyon Recreational Area
than to a similar environment located just past their own
property lines implies that either landscape features or
physical amenities, such as paved walkways, drinking water,
and bathrooms, found at Sabino Canyon are preferred over the
adjacent wilderness area.

The developed characteristics

(bathrooms, water, paved walkways) may be the reasons for
this difference.

A similar conclusion can be drawn from the

increased use of Romero Canyon trail since the development
of Catalina state Park.

Bathrooms and drinking water are

available to trail users inside the Park.

Increased usage

of Pima Canyon may be the result if the private land at its
mouth is developed, with the currently planned bathroom and
drinking water facilities located adjacent to the new trail
parking lot.
The majority of local residents were not in favor of
development of a resort hotel in their neighborhood.

Nor
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were they in favor of high density housing, multiple unit
housing, light industry, or commercial properties.

Not

surprisingly, they were in favor of development similar to
their own; low density housing

(~1

house/acre) .

wildlife - oriented activities in a residential setting
were important to Americans and is also shared by local PRW
resident.

Enjoyment of wildlife in a residential setting,

can "almost be termed a nat..:ional pastime" (Shaw et al.
1985:372).

In fact more PRW residents fed wild birds than

the u.S. population as a whole (Shaw et ale 1985).

Almost

half of the residents supplied water for wildlife, and most
was provided as a deliberate effort to benefit wildlife.
The method recommended by the Arizona Game and Fish
Department (AGFD) to provide water to wildlife is drip
irrigation.
(1.7%).

This method was used by very few residents

The residents are deliberately providing water for

wildlife by placing dishes, pans and birdbaths outside and
continually supplying them with water.

If drip irrigation

is part of their horne landscaping, with education from the
AGFD, these residents could change their water delivery
system to wildlife.
In general, local residents are not using the
wilderness as a primary place to exercise their dogs.
However, there was a small group (8.2%) that did walk their
dog in the wilderness

~

21 times/year.
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Free-running dogs within the adjacent PRW neighborhoods
were a frequent occurrence and could pose a problem to the
local wildlife (Causey and Cude 1980, Filonov 1980).
Although Pima county has strict leash regulations for dogs,
the majority of the residents reported free-running dogs
near their homes.

Some observed free-running dogs > 40

times/year.
Like the recreational trail users, the majority of PRW
neighbors were aware of the mountain sheep population, but
few had actually seen one.

Of the recent sightings, all

were in the western portion of PRW, corresponding to the
area I used in the GIS conflict model.

Two sightings were

on private property, near the base of the wilderness area.
One of these was near Pima Canyon.

In addition, there was

one sighting that occurred during the recreational study and
this also occurred in the lower section of Pima Canyon.
These findings suggest the sheep are using the private land
at the base of the Canyon at least occasionally.

Any

development in this area could have a negative impact on the
sheep, such as possibly increasing stress in the sheep
because of frequent contact with humans, habitat
fragmentation, and possibly forcing the sheep to abandon
currently used habitat.
Pusch Ridge Wilderness neighbors, like the wilderness
trail users, were strongly in favor of the possible mountain
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sheep management alternatives.

Residents supported closing

all or part of the wilderness for the long term survival of
the sheep.

Also, like the trail visitors, the local

residents were very supportive of further restricting dogs
in the wilderness.
Surprisingly, the neighborhood residents strongly
supported planned burnings of the wilderness to improve
sheep habitat.

Planned burnings would directly effect the

homeowners by the threat of damaged property and altered
views of the wilderness that are enjoyed an average of 285
days/year.
Local residents place a value on the wilderness by
choosing to live next to it and enjoying its views.

Planned

burnings near the southern portion of the wilderness could
alter the aesthetic quality of the wilderness views enjoyed
by local residents, especially in the short term.

To

deliberately burn portions of the wilderness to protect the
mountain sheep population implies that PRW neighbors value
the sheep population and are willing to give up their own
enjoyment of the wilderness for the continued conservation
of the mountain sheep population.
Prior to a planned burn, the USDA Forest Service
conducts a public education campaign.

For example, prior to

the 1990 prescribed PRW burn the USDA Forest Service
conducted a open house meeting to address local residents'
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concerns.

During the burn, the agency personnel contacted

the media, spoke at local schools, placed informational
flyers at local meeting areas (grocery stores, resorts), and
operated a telephone hotline.

During the course of the five

day burn, the USDA Forest Service received two burn-related
complaints (S. Davis, pers. commun.)
Both the nearby residents of PRW and actual users of
the two trails that traverse mountain sheep habitat would
supp'ort natural resource managers use of the options
studied.

Based on the frequency of use, closing portions of

the wilderness to people could be an emotionally charged
issue.

However, these two groups believe the continued long

term survival of the sheep is important, and would support
such a management option.

However, any closures would need

to be combined with very effective public education programs
to insure support.
Restricting dogs within PRW will also be controversial.
However, the special interest group of dog walkers in PRW is
small, and the majority of trail users strongly support
removing dogs from the trails.

An educational campaign

describing the effects of dogs on mountain sheep and other
wildlife species may garner support of some of the dog
walkers to discontinue bringing their animals to PRW.
The demographic profile of Pima Canyon and Romero
Canyon trail users is the same (young, affluent, and
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educated) as those that support conservation groups
(Rosenbaum 1985).

These individuals are usually the most

willing to change their own behavior to protect the
environment.

107

CHAPTER 6
MANAGEMENT SUGGESTIONS AND CONCLUSION

The mountain sheep are a valuable and important part of
PRW.

Based on the information available, the sheep

population is stable and healthy (R. J. Olding, Annu.
Bighorn Surv., AGFD, Tucson, 1 pp., 1988).

However, as the

population of Tucson grows, human activities will increase
and may eventually effect the long-term viability of this
mountain sheep population.

Any possible inter-mountain

movement of mountain sheep will be cut off, eliminating
genetic interchange between herds.

The small population

size of 100 individuals will be isolated within the
wilderness area.

As more and more people use the hiking

trails, increased pressure from recreational use may also
endanger the population's survival.

Because the sheep

population is small, its long-term survival is vulnerable.
The mountain sheep in PRW and their habitat are the
responsibility of the AGFD and the USDA Forest Service.
These natural resource agencies will need to actively manage
the sheep, their habitat, and the people who use this area
to safeguard the sheep population.

As human activities in

the area increase, any management strategies will need to
directly involve the public and their access to the
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wilderness area.

Therefore to succeed, these agencies must

work carefully to enlist the public as willing players in
any conservation plans.
To safeguard the PRW sheep population, the natural
resource agencies should be proactive and begin human
management immediately before adverse impacts become
apparent.

This study has identified areas in which public

cooperation with management initiatives can be expected or
developed, and has documented current problems threatening
the sheep herd.
1.

Dog control.

is clearly apparent.

The need for new dog control measures
The impact of dogs may be subtle, but

the presence of free running dogs elicits a physiological
response in mountain sheep (Workman et ale 1992, Macarthur
et ale 1982) and dogs are known to chase and kill other
ungulate species (Causey and Cude 1980, Filonov 1980).

My

study found there is little compliance with the current
leash laws.

Each year, on Pima Canyon trail, there are an

estimated 1,800 dogs running free.
A clear management option is to ban dogs past the
wilderness boundary.

Signs at the parking lot and at the

boundary should clearly explain that dogs are not permitted
in the wilderness because dogs cause a physiological change
in mountain sheep and may chase sheep and other animals.
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In an additional outreach measure, signs should be
added at both trail heads.

At the Romero Canyon trail head

there is a trail map, information about catalina state Park
nature activities, and a list of the wildlife species found
within the Park and nearby wilderness area.

with the

cooperation of Catalina state Park, the USDA Forest Service
could add information about the sheep and the potential
threat from humans and their pets.
Currently, on Pima Canyon trail there are only two
signs designating the mountain sheep management area and its
accompanying dog restrictions.

One sign is located near the

trail head, at the wilderness boundary.

The second is

located at the dam, approximately 3.2 (5.1 km) miles from
the Magee Road trail head, at the boundary of the sheep
management area.

Neither sign explains the reasons behind

the management area or the rationale to restrict dogs from
certain areas within the wilderness.

The USDA Forest

Service can take advantage of the proposed move of Pima
Canyon's trail head from the current Magee Road entrance to
the new resort off Skyline Drive by constructing signs at
the new trail head.

The signs could be placed adjacent to

the proposed new parking facility.

If hikers understood the

possible impacts that dogs and humans may cause to sheep and
other wildlife species, they may be less willing to bring
their dogs to the wilderness area.
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The effectiveness of signs has been difficult to
research because of the many variables; size, typeface,
graphics, number of words, length of sentence, and diverse
audience (Serrell 1981).

However, educational signs or

labels that are successful contain short sentences, avoid
using technical or unfamiliar terms, encourage visitor
involvement, and contain information that is relevant to the
reader (Neal 1976).
2.

Controlled burns.

Prescribing burns is a

management tool used to improve habitat conditions for
wildlife.

Mountain sheep benefit from prescribed burns or

reduced fire suppression because fire increases the amount
of high-visibility habitat (Wakelyn 1987).
ale

Etchberger et

(1989) have recommended fire suppression in PRW to

improve forage in mountain sheep habitat.
My study shows that residents adjacent to PRW and
people who use its trails in mountain sheep habitat are
concerned about the well-being of the sheep herd and are
willing to accept controlled burns as a means of improving
habitat.

Prior to any prescribed burn, a public information

campaign would need to be conducted by the USDA Forest
Service.
3.

Carefully monitor the mountain sheep.

If there

are declines in the population numbers, productivity, or
recruitment, this study shows the following additional
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management options are viable from a socio-political
perspective and would be supported by the majority of trail
users and wilderness neighbors:
A.

Closing portions of the wilderness during
critical periods, such as during lambing and
nursing.

B.

Closing portions of the wilderness if the sheep
are abandoning habitat because too many people
use the area.

C.

Closing portions of the wilderness around
watering holes because human activity in the
immediate area is restricting the sheep from
gaining access to water.

These options have been successfully adopted in other
regions to protect mountain sheep populations.

This study

indicates public support for action if such measures should
become necessary in PRW.
Closing portions of the wilderness at certain times of
the year (gestation and lambing) or because human activities
are displacing the sheep is a management strategy utilized
by Rocky Mountain National Park (D. stevens, Rocky Mountain
National Park, pers. commun.).

A 2 square mile area (3.22

km 2 ) around a mineral lick is permanently closed to people.
In addition during May - July each year the recreational
trail that passes near to the lick is closed to hikers.
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Mountain sheep use the lick prior to and after lambing.
People were congregating around the J.ick during this period,
in hopes of viewing the sheep, and the sheep were unable to
use the lick.
In another area within Rocky Mountain National Park,
people are restricted to the roadway when the sheep are
moving from a meadow to another mineral lick on the other
side of the road.

At this area the Park has constructed

signs explaining the sheep's use of the lick and the harm
people may cause to the sheep.

In addition, during June and

July a ranger is on duty at the road crossing to inform the
public about the sheep.

These strategies have helped the

long term survival of this herd (stevens, D. Rock Mountain
National Park, pers. commun.).
My study shows that these management options designed
to help aid the conservation of the PRW mountain sheep are
favored by both the wilderness's neighbors and users of Pima
and Romero Canyon trails.

While these individuals do

support the possible options, any potential management
decision must also be accompanied by an intensive public
education program.
The mountain sheep population in PRW are important to
the people who use the wilderness and live adjacent to it.
These individuals are willing to forsake their recreational
enjoyment for the popUlations' long-term viability.
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However, it is equally important that the natural resource
agencies continue to work with the public to understand
their attitudes, actions, and beliefs regarding this
wilderness area and its wildlife resources.
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APPENDIX A
POTENTIAL SITES OF CONFLICT
GEOGRAPHICAL INFORMATION SYSTEMS MODEL PROGRAM
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GIS POTENTIAL CONFLICT MODEL
PROGRAM

This program is written in MAP (Dooley 1988), a GIS software
program. The program lists the steps necessary to identify
the specific spatial criteria used, and to ultimately
identify potential conflict areas between recreational users
and mountain sheep habitat in PRW. Each step is preceded by
a notation indicating either the source of the information
used or the steps in the modeling.
Note - Create a BHS preferred habitat map.
Note - BHS prefer elevations >3599 ft and < 4398 ft.
Note - See Gionfriddo and Krausman, 1986 (JWM 50:331-336).
SLICE PRTOPO INTO 1 FROM 3599 TO 4397 FOR PRSLICE
RECODE PRSLICE FOR BHSTOPO A 0 TO 2
LABEL BHSTOPO
00 FLAT/TOO STEEP
01 PREFERRED TOPO
-1

Note - Create individual maps for each of the 4 trails.
RECODE TRAILS FOR PIMA A 0 TO 1 /
A 1 TO 2 /
A 0 TO 3 THRU 4
LABEL PIMA
00 NO TRAIL
01 PIMA CANYON TRAIL
-1

RECODE TRAILS FOR FINGER A 0 TO 2 THRU 4
LABEL FINGER
00 NO TRAIL
01 FINGER ROCK CANYON TRAIL
-1

RECODE TRAILS FOR VENTANA A 0 TO 1 THRU 3 /
A 1 TO 4
LABEL VENTANA
00 NO TRAIL
01 VENTANA CANYON TRAIL
-1
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RECODE TRAILS FOR ROMERO A 0 TO 1 THRU 2 /
A 1 TO 3 /
A 0 TO 4
LABEL ROMERO
00 NO TRAIL
01 ROMERO CANYON
-1

Note
Note
Note
Note
Note
Note

-

Create buffer zone around BHS escape terrain.
Sheep use escape terrain to escape from danger.
Escape terrain is defined as > 60% slope.
(See Wakelyn 1987, JWM 51:906).
PRW BHS are rarely found on rocks > 120% slope
(See Gionfriddo and Krausman 1986 JWM 50:333).

Note
Note
Note
Note
Note

-

First convert Topo map to slope.
Second, spread from escape terrain by 1 cell (150
meters), spread for 2 cells to account for 1 cell
between sheep and one cell between sheep and escape
terrain.

DIFFERENTIATE PRTOPO FOR SLOPE
RECODE SLOPE FOR ESCAPE A 1 TO 60 THRU 120 /
A 0 TO 1 THRU 59 /
A 0 TO 121 THRU 999
LABEL ESCAPE
00 NO ESCAPE
01 ESCAPE TERRAIN
-1

SPREAD ESCAPE TO 3 FOR ESC
RECODE ESC FOR BHESC A 0 TO 3 /
A 1 TO 2
LABEL BHESC
00 NO ESCAPE
01 ESCAPE BUFFER
-1

Note - Combine preferred elevation and escape buffer
ADD BHESC TO BHSTOPO FOR ESCTOPO
RECODE ESCTOPO FOR ESCTOPO A 0 TO 1 /
A 1 TO 2
LABEL ESCTOPO
00 NO ESC/TOPO
01 ESC/TOPO
-1

Note - Create overlap of trails with escape terrain/Topo
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ADD ESCTOPO TO PIMA FOR PESCHAB
LABEL PESCHAB
00 NO HABITAT
01 ESC/TRAIL
02 CONFLICT
-1

RECODE PESCHAB FOR PESCHAB /
A 0 TO 1 /
A 1 TO 2
LABEL PESCHAB
00 NO INTERACTION
01 INTERACTION
-1

ADD ESCTOPO TO ROMERO FOR RESCHAB
LABEL RESCHAB
00 NO HABITAT
01 ESC/TRAIL
02 CONFLICT
-1

RECODE RESCHAB FOR RESCHAB /
A 0 TO 1 /
A 1 TO 2
LABEL RESCHAB
00 NO INTERACTION
01 INTERACTION
-1

ADD PESCHAB TO PIMA FOR PIMACON
LABEL PIMACON
00 NO TRAIL
01 TRAIL
02 CONFLICT
-1

ADD RESCHAB TO ROMERO FOR ROMCON
LABEL ROMCON
00 NO TRAIL
01 TRAIL
02 CONFLICT
-1

ADD ROMCON TO PIMACON FOR TCON
RECODE HABITAT FOR HABITATI A 6 TO 1
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COVER HABITAT1 WITH TCON FOR ESCCON
LABEL ESCCON
00 BACKGROUND
01 TRAILS
02 CONFLICT
06 HABITAT
-1

STOP
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APPENDIX B
ANNUAL USE ESTIMATE
DATA COLLECTION INSTRUMENT
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RECREATIONAL TRAIL CENSUS

1. Interview date (YYMMDD)

, , , , , , ,
'--'--'--'--'--'--'

2. Trail

, ,
l--l
' __ I

1. Pima Canyon
2. Romero Canyon

(GOTO QUESTION 4)

3. How far up the Pima Canyon trail did you hike?
(CHECK ONLY ONE ANSWER)
,

' 1 . Less than Forest Service Boundary
' __ I
2. To Boundary but less than first crossing

l--l
, ,
, ,
l--l
l--l
l-l
' __ I

' __ I

3.
4.
5.
6.
7.

of creek
To First crossing of creek
Past first crossing but less than darn
To darn
Past dam
Don't know (did not speak with party)

4. How far up Romero Canyon Trail did you hike?
1.
2.
3.
4.
5.
6.

Less than ridge (top of hill)
To the ridge but less than pools
To the first set of pools
To the 2nd set of pools
Past the 2nd set of pools
Don't know (did not speak with party)

5. HiJce starting time (HHMM)

, , , , ,
'-'--'--'--'

6. Interview finish time (HHMM)

, , , , ,
'-'-'--'--'
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7. Group Size

, , , ,
'-'-'-'

8. Group Type
,I _ I'1.
,I _ I'2.
,I _ I'3.
,I _ I'4.
,I _ I'5.

Adults
Family
Children
Structured group
Mixed group

9. Sex Ratio of Group
,I _ I'1.

,I _ I'2.

number males
number females

10. Presence of dogs

,I _ I,
,I _ I,

1. none
2. number of dogs

11. Dogs on/off leash

,I _ I,
,I _ I,

1. number of dogs on leash
2. number of dogs off leash
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APPENDIX C
PIMA CANYON AND ROMERO CANYON RECREATIONAL USE
SURVEY INSTRUMENT
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PRW RECREATIONAL TRAIL SURVEY

(5/12/90)
1. Interviewer's initials
I

I

I

I

1_1_1_1

2. Interview date (yymmdd)
I

I

I

I

I

I

I

1_1_1_1_1_1_1

3. Interview finish time (hhmm, 2400)
I

I

I

I

I

1_1_1_1_1

4. Trail name
(CHECK ONLY ONE ANSWER)
I

I

1. Pima Canyon Trail

l-l 2. Romero Canyon Trail
I_I
5. Which trail point?
(CHECK ONLY ONE ANSWER)
I
I
I_I
I

I

I_I

1. Lower
2. Upper

6. Interview identification (trail, point, number)
I

I

I

I

I

I

I

1_1_1_1_1_1_1
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7.

I'd like to first ask you some general questions
about the Pusch Ridge Wilderness area.
Have you ever been in the Pusch Ridge Wilderness
Area before?
(SHOW MAP)
(CHECK ONLY ONE ANSWER)
I
I
I_I
I
I_I

I

8.

1. Yes
2. No
(GOTO QUESTION 13)

If YES, how many times during the last 12 months
did visit the wilderness area?
I
I
I
1
_1
_1
_ 1I

9.

times

Now I'd like to ask you about your trail use
within the wilderness area, including today's
use. When you are in the wilderness area do you
ever leave the trail?
(CHECK ONLY ONE ANSWER)
I
I
I_I
I
I

I_I

10.

1. Yes
2. No

If YES, During your previous visit to the
wilderness, how many times did you venture less
than 50 feet from the trail?
I
I
1
_1
_ 1I _ 1I

11.

(GOTO QUESTION 13)

times

. •• between 50 feet and 1/4 mile?
I
I
I
1
_1
_1
_ 1I

times

12 . . . . more than 1/4 mile?
I _1
I _1
I _ 1I
1

times
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13.

Are you aware there are mountain sheep in the
Pusch Ridge Wilderness area?
(CHECK ONLY ONE ANSWER)
,I _ I'1. Yes
,I _ I'2. No

14.

(GOTO QUESTION 18)

Have you seen any mountain sheep in the Pusch
Ridge Wilderness area?
(CHECK ONLY ONE ANSWER)
,I _ I'1. Yes
,I _ I'2. No

15.

(GOTO QUESTION 17)

If YES, was it on this trip or a
previous trip in the Pusch Ridge
wilderness area that you saw a mountain
sheep?
(CHECK ONLY ONE ANSWER)

,I _ I,
,I _ I,
16.

1. This trip
2. Previous trip

Which trail were you on or near when you last saw
a mountain sheep?
(SHOW MAP)
(CHECK ONLY ONE ANSWER)
,I _ I'1.
,
'2.
I-I 3
I-I
.
I _ I 4.
,I _ I'5.

Romero Canyon Trail
Pima Canyon Trail
Finger Rock Canyon Trail
Ventana Canyon Trail
Other (WHERE)
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17.

How many mountain sheep do you think live in the
Pusch Ridge Wilderness area?
I

I

I

I

I

1_1_1_1_1

18.

Do you believe YOUR recreational
activities in the Pusch Ridge
Wilderness have an effect on the
mountain sheep population?
(CHECK ONLY ONE ANSWER)
I

I

I_I

I
I
I_I
I
I

I_I

1. Yes
2. No
(GOTO QUESTION 22)
3. Don't know
(GOTO QUESTION 22)

19. IF YES, Is this effect ... ?

(CHECK ONLY ONE ANSWER)
I

I

I-I
I_I

I
I
I_I

1. Good
2. Bad
(GOTO QUESTION 21)
3. Neutral
(GOTO QUESTION 22)

20. If GOOD, what do you think these influences are?
I
I
I_I
I
I

I_I

I
I
I_I
I
I
I_I

1.
2.
3.
4.

Hunters culling herd
Improving habitat
Feeding/watering sheep
Other (What)

21. If BAD, what do you think these influences are?
I
I
I_I
I
I
I_I
I
I
I_I

1. Frightening the sheep
2. Destroying important habitat
3. Keeping sheep away from food,

I
I
I_I
I
I
I_I

shelter, etc.
4. Increasing stress in sheep
5. Other (What)

water,

127
22.

On a scale of 1 to 5, where 1 is
strongly oppose, 5 is strongly agree,
and 3 is neutral, how would you rate
your feelings about the following
actions that could be taken by the
Forest Service to protect and benefit
the mountain sheep.
Planned burnings of portions
of the wilderness to improve
habitat?
1
1
1--1

23.

---Restricting dogs in the wilderness
area to reduce stress on the sheep?
1

1

1--1

24.

For which of the following reasons
would it be o.k. to close part or all
of the wilderness area:
---To reduce stress on the
sheep during lambing and
nursing periods.
(CHECK ONLY ONE ANSWER)
1

1

1--1
1--1
1--1
25.

1. Yes
2. No
3. Maybe

---The sheep appear to be abandoning
areas because of human activities.
(CHECK ONLY ONE ANSWER)
1

1

:--:
:--1

1--1

1. Yes
2. No
3. Maybe
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26.

---The sheep do not have access to
water during critical periods because
of human activities.
(CHECK ONLY ONE ANSWER)
I
I
I_I

I

I

I-I
I_I
27.

1. Yes
2. No
3. Maybe

Now I'd like to ask you some specific
questions about your activities on this
trail today.
First, are you birdwatching?
(CHECK ONLY ONE ANSWER)
I

I

I-I

I_I

28.

1. Yes
2. No

. •• picnicking?
(CHECK ONLY ONE ANSWER)
I

I

I-I
I_I
29.

1. Yes
2. No

. •. swimming?
(CHECK ONLY ONE ANSWER)
I

I

I-I

I_I

30.

1. Yes
2. No

. •. hunting?
(CHECK ONLY ONE ANSWER)
I

I

I-I

I_I

1. Yes
2. No
(GOTO QUESTION 32)
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31. What animals are you hunting?

32 • • . . horse back riding?
(CHECK ONLY ONE ANSWER)
1. Yes
:_: 2. No

:_:

33 • . • • walking a dog?

(CHECK ONLY ONE ANSWER)
:_:

:_1

1. Yes

2. No

34 • • • • watching wildlife, other than birds?

(CHECK ONLY ONE ANSWER)
I _ II
I
I
I
I_I

35.

1. Yes
2. No

.
?
. .. camplng.

(CHECK ONLY ONE ANSWER)
I
I
I_I
I
I
I_I

36.

1. Yes

2. No

•.. hiking?
(CHECK ONLY ONE ANSWER)
I
I
I_I
I
I
I_I

37.

1. Yes

2. No

Is there some other activity that your
are interested in pursuing today on the
trail that I have not mentioned?
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38.

Of the activities that I just
mentioned, which one is the primary
purpose from your trip today?
(CHECK ONLY ONE ANSWER)
1.
2.
3.
4.
5.
6.
7.
8.
9.

Birdwatching
Picnicking
Swimming
Hunting
Riding horse
Walking dog
Watching wildlife (other than birds)
Camping
Hiking

39. How long do you anticipate traveling today?
1 _1
1 _ 11
1

hours

40. What is your destination?

41. How many miles do you expect to hike today?
1 _1
1 _ 11
1

42.

miles

Based on your feelings about this place
answer the following questions.
I like this place because ....
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43. I do not like this place because ....

44. I would like to (PREFERRED ACTIVITY) in this
place.

45.

I would like to (PREFERRED ACTIVITY
from above) in this place because ..•..
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46.

The final few questions are background
information to help in analyzing the
results.
How far is your home, or place you're
staying, from the trail head you used
today?
(CHECK ONLY ONE ANSWER)
1. 0 -

2.
3.
4.
5.
6.

47.

4 miles
5 - 9 miles
10 - 19 miles
20 - 29 miles
30 - 39 miles
40 or more miles

Which of the following categories
includes your age?
(CHECK ONLY ONE ANSWER)
1. Under 20
2. 20 - 29
39
3. 30
4. 40
49
5. 50
59
6. 60
69

,

7. 70
79
8. 80 and over

1-

'-

48.

What is the highest graGe level you
have completed in school?
(CHECK ONLY ONE ANSWER)

I

:

1. grades 1 thru 12 but no high school

:

I

2.
3
4•
5

diploma

, ,

I-I
I-I
I

,

I-I
I_I

.
•

high school graduate
some college, trade or business school
college graduate
graduate or professional degree
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49.

In which of the following ethnic groups
do you consider yourself?
(CHECK ONLY ONE ANSWER)
1.
2.
3.
4.
5.
6.

Hispanic
caucasian/Anglo
Black/African
Asian
Native American/Indian
Other

50. Sex?
I

I

I-I
I_I

1. Male
2. Female

That's the end of the questionnaire, thank you for your
time.

134

APPENDIX D
ADJACENT HOMEOWNER USE OF PUSCH RIDGE WILDERNESS
MAIL SURVEY INSTRUMENT AND DATA

THE PUSCH RIDGE WILDERNESS AND ITS NEIGHBORS
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A Survey of Households
within One Mile of
the Pusch Ridge Wilderness

r-------------=---------------PUSCH RIDGE WILDERNESS

TUCSON
W'LlS

The purpose of this survey is to obtain information about the
wildlife and people who live near the Pusch Ridge Wilderness.
Please answer all the questions. If you wish to comment on any
of the questions or qualify any of your answers, please feel free
to use the space in the margins or a separate sheet of paper.
Your comments will be read and taken into account.
This questionnaire has an identification number so that we may
check your name off our mailing list when you return your
questionnaire. Your name will never be directly associated with
your responses.
Thank you for your help.

Tho university of Arizona
College of Agriculture
School of Renewable Natural Resources
325 Biological Sciences East Building
Tucson, Arizona 85721

Q-l
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How often have you seen any of the following types of
wildlife actually on your property? (Circle the number of
your answer for each type of wildlife)
~
~
(Percent Response)
,;;
J
~

~

~

iJ.
Ci

iJ.

~
~
s·....
•• ; . J . j

III

.5'

.J.j

o

.J.j

/I")
I

-.-.
I

I

I

I

I

Deer (n=168) •••••••.•••••
Javelina (n=169) •••••••••

79.8
40.2

14.3
29.6

4.8
16.0

0
10.1

1.2
3.6

0
0.6

Desert Tortoises

(n=166) •

71.7

22.9

4.2

0.6

0

0.6

(n=167) ••..•

47.3

38.3

10.8

1.8

0.6

1.2

Coyotes

(n=173) •••••••.•••

16.8

15.6

21.4

31.8

13.9

0.6

Bobcats

(n=166) ••••••••••.

73.5

15.1

7.8

2.4

1.2

0

22.4

4.3

7.5

12.4

11. 8

41.6

7.0

3.5

6.4

13.5

46.2

23.4

Gila Monsters

Starlings

(n=161) •••••••••

House Sparrows
Q-2

(n=l71) •••.

How often have you seen any of the following types of
wildlife nearby in your neighborhood? (Percent Response)
~

~.("

'"

III

~

.-

~

Deer

~

I

I

'"

I

o
:,:
I

0 ....

c:
::; III
o ....,tT

./.J

§
I

51.4

30.6

12.7

2.9

2.3

0

30.3

26.3

22.9

14.3

5.1

1.1

(n=:166) ••

63.9

28.3

4.8

3.0

0

0

Gila Monsters (n=169) •••••
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8.0
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(n=173) •••••••••••••
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Q-3

How many years have you lived at this location?
number of years) (n=178)
X=8.14 YEARS.

(Enter

Percent Response
30.9%
21.4
11. 9
16.3
14.6
5.2

Years
1- 2
3- 5
6-10
11-15
16-20
>20

If less than 3 years, skip from
here to Q-6 below.
Q-4

Based on your observations, how have the numbers of
the following kinds of wildlife in your neighborhood
changed since you have lived here?
(Circle the
number of your answer for each type of wildlife)
(Percent Response)
1
2
3
4

More cornmon now than in the past.
Numbers have remained about the same.
Less cornmon now than in the past.
Unsure.

Please Circle
1

2

3

4

Deer (n=74) •••••••••••••••

3.6

45.5

18.2

32.7

Javelina (n=117) ••••••••••

18.8

42.7

23.1

15.4

Desert Tortoises (n=106) ••

2.8

44.3

21.7

31.1

Gila Monsters (n=112) •••••

0.9

53.6

21.4

24.1

Coyotes (n=120) •••••••••••

23.3

52.5

19.2

5.0

Bobcats (n=112) •••••••••••

8.0

47.3

12.5

32.1

Starlings (n=110) •••••••••

8.2

37.3

3.6

50.9

House Sparrows (n=l1S) ••••

9.6

54.8

3.5

32.2

137

Q-S

Have you noticed major changes in the numbers of other
kinds of wildlife besides those mentioned above?
(please
explain)
(Both increases and decreases noticed in rabbits. Increases
in quail, doves, owls, and rodents.

Decreases in

tarantulas, song birds (orioles and cardinals),
woodpeckers, foxes, skunks, bats, coatimundi, and mountain
lions. )
Q-6

Are there other interesting or unusual wildlife species
that you have observed on your property?
(please explain)
Porcupines, frogs, owls, golden eagle, coral snake,
mountain lion (7 surveys), ringtail cat, badger,
coatimundi, black bear (3 surveys) during 1989.

Q-7

Does anyone in this household feed wild birds?
number of your answer) (n=177)
1
I

I

2

YES (51. 4%)
NO
(48.6%)--------~

I

I
I
I

(Circle

If no, skip from
here to Q-9
below.

v
(If you answered yes)

Q-8

On about how many days did someone in this household
provide food for wild birds during the past 12
months?
(Enter number of days) (n=88)
X=198.17 DAYS

Days
1- 30
31- 60
61-180
181-364
365

% Response
13.6%
13.6
21.4
26.1
25.0
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Q-9

Does anyone in this household put out food for other kinds
of wildlife (not wild birds)?
(Circle the number of your
answer) (n=175)
1
2

I
I

YES (16.0%)
NO (84.0%}--------~

I

I
I

.,
I

If no, skip from
here to Q-13 on
the next page.

(If you answered yes)
Q-10

On about how many days did someone in this household
provide food for wildlife (other than wild birds)
during the past 12 months?
(Enter number of days)
(n=2S)
X=160.39 DAYS

Days
1- 30
31- 60
61-1S0
181-364

% Response
21. 4%

14.2
28.6
21.5

14.3

365
Q-ll

What kinds of wildlife (other than birds) does
someone in your household feed?
Rabbits (20) i Rodents (12) i Javelina (6) i
Coyote (4) i Deer (1)

Q-12

What kinds of food does someone in your household put
out for wildlife (other than birds)?
Fruits/vegetables (24) i Bread (12) i Food
scraps/leftovers (6) i Bird seed. corn. other seeds
(6) i Meat. bones. meat scrapes
(5);

Hay/alfalfa

(1)

(5); Rabbit pellets
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Q-13

Does anyone in this household provide water for wildlife?
(Circle the number of your answer) (n=176)
YES (50.0%)
NO (50.0%)--------.

1
2

1
1
1
1

1

1

"(If
Q-14

If no, skip from
here to Q-15
below.

you answered yes)
Briefly describe how the water is provided and the
type of wildlife that uses it.
Dish/pan

Birdbath

(39);

pools (12)

i

(26);

Fountain

water is used by birds

(2)1

Swimming

Pond (9); Tank/catchment (3); Landscape

irrigation/emitter without pond (3)

(7),

(7) i

(44),

i

rabbits

Pet water (1)

(25),

coyotes

(9),

javelina

reptiles

(1),

deer P), coatimundi

(4),

bobcats

rodents

(2),
(1),

snakes
bat P) ,

tortoise (1), and skunk (1).

Q-1S

Are you aware there are mountain sheep in the Pusch Ridge
Wilderness area? (circle the number of your answer)
(n=179)

1
1

2

1
1

YES (86.6%)
NO (13.4%)--------.

1
1

1

"(If
Q-16

If no, skip from
here to Q-19
below.

you answered yes)
Have you seen any mountain sheep in the Pusch Ridge
Wilderness? (Circle the number of your answer)
(n=155)

1
1
1

1
2

YES (11.6%)
NO (88.4%)--------.

1

1
1

v

(If you answered yes)

If no, skip from
here to Q-18
below.
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Q-17

Were did you last see a mountain sheep in the Pusch
Ridge Wilderness? Please refer to the map of the
wilderness on the front page.
(circle the number of
your answer) (n=20)
1
2
3
4
5
6
7

Q-18

On or near Romero Canyon Trail (11.1%)
On or near Pima Canyon Trail (35.0%)
On or near Finger Rock Canyon Trail (15.0%)
On or near Vent ana Canyon Trail (0)
On or near a different trail (not mentioned above)
Please list: Pusch Peak (25.0%)
On or nearby your property (10.0%)
Other: Sabino Canyon (0.05%)

How many mountain sheep do you think live in the
Pusch Ridge Wilderness?
(Enter number of animals)
(n=100)
X=88 SHEEP.

Q-19

On a scale of 1 to
strongly agree and
feelings about the
the Forest Service
sheep. (% Response)

No. of Sheep
1- 49
50-150
151-299
>300

% Response
31. 0%
56.0
10.0
3.0

5, where 1 is strongly oppose, 5 is
3 is neutral, how would you rate your
following actions that could be taken by
to protect and benefit the mountain

a.

Planned burnings of portions
of the wilderness to improve
the habitat? (n=175)

5.7

5.7

32.0

25.7

30.9

b.

Restricting dogs in the
Wilderness area to reduce
stress on the sheep? (n=179)

2.8

4.5

17.9

14.0

60.9

Q-20

For which of the following reasons would it be o.k. to
close part or all of the Wilderness area (i.e. prohibit
human use)?
(Circle all that apply)
a.

If it would reduce stress on the sheep during lambing
and nursing periods. (n=184) (Yes=65.8%) (No=34.2%)

b.

If the sheep appear to be abandoning areas because of
human activities. (n=184) (Yes=70.1%) (No=29.9%)

c.

If the sheep do not have access to water during
critical periods because of human activities. (n=184)
(Yes=79.9%) (No=20.1%)
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Q-21

Do wild animals near your home cause any problems for you?
(circle the number of your answer) (n=179)
1

,
,,,
,,

2

YES (25.7%)
NO
(74.3%)--------~

If no, skip from
here to Q-23
below.

v

(If you answered yes)
Q-22

Please identify the types of wildlife and explain
what kinds of problems they have caused.
Rodents chewing on electrical wires, irrigation
lines, and extension cords.
garden.

Pack rats burrowing in

Javalina eating and trampling garden plants.

Coyotes eating pets (both cats and small dogs).
Coyotes making too much noise.
dog.

Gila monster biting

Woodpeckers eating wood decking.

fish in pond.

Bobcat eating

General fear of coyotes, bobcats,

javelina, scorpions, snakes, skunks, and gila
monsters too near house.
Q-23

Do you think that your proximity to the Pusch Ridge
Wilderness increases the wildlife found in your
neighborhood?
(Circle the number of your answer)
(n=143)

1
2
Q-24

YES (65.7%)
NO (34.3%)

How important was being close to the Wilderness in your
decision to live at this location?
(Circle the number of
your answer) (n=182)
1
2
3
4

THE PRIMARY REASON (12.6%)
IMPORTANT, BUT NOT THE PRII1ARY REASON (55. 5 %)
ONLY SLIGHTLY IMPORTANT (12.1%)
NOT IMPORTANT (19.8%)
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Q-25

How many people 18 years or older reside in this home?
(print number of persons)
)(=1.98

PERSONS

No. of Persons Over 18

o

% Response

1
2

3-4
Q-26

Please estimate the number of days in the past year that
you or some other person over 18 years of age in your
household engaged in each of the following activities.
X=285.2 DAYS
X= 14.1 DAYS
X= 14.1 DAYS
X= 2.4
X= 6.2
X= 0.5
X= 48.6
X=

Q-27

DAYS
DAYS
DAYS
DAYS

2.7 DAYS

Enjoyed views of the Wilderness from outside
the Wilderness. (n=183)
Walked or hiked on the trails in the
Wilderness.
(n=184)
Walked or hiked off the trails in the
Wilderness. (n=184)
Jogged on the Wilderness.
(n=184)
Walked a dog on the Wilderness. (n=184)
Rode a horse on the Wilderness. (n=184)
Enjoyed viewing wildlife on the Wilderness.
(n=184 )
Had a picnic on the Wilderness. (n=184)

How many people under 18 year of age live in your
household? (n=50)
X=1.9

Q-28

1. 6%

16.4
86.3
4.4

PEOPLE

If none, skip from here to Q-29
on the next page

Please estimate the number of days in the past year that
one or more of the children in your household engaged in
each of the following activities.
X=22;).·7 DAYS

X=
X=

9.0 DAYS
4.;).

DAYS

DAYS
X= 0.1 DAYS
X= 0.0 DAYS
X= 22.5 DAYS

K=-~

X=

1.8 DAYS

Enjoyed views of the Wilderness from outside
the Wilderness. (n=50)
Walked or hiked on the trails in the
Wilderness. (n=50)
Walked or hiked off the trails in the
Wilderness.
(n=50)
Jogged on the Wilderness. (n=50)
Walked a dog on the Wilderness. (n=50)
Rode a horse on the Wilderness. (n=50)
Enjoyed viewing wildlife on the Wilderness.
(n=49 )
Had a picnic on the Wilderness. (n=50)
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Q-29

Please estimate the number of days in the past year that
you or someone in your household visited the Sabino Canyon
visitors center.
(Enter the number of days) (n=182)

X=9.7 Days

No. of Days

o
1- 6
7-15
16-30
31-60
>61

Q-30

% Response

25.3%
50.3
13.6

3.8
3.2
3.1

In recent years, there have been a variety of proposals
concerning land use and zoning near the Pusch Ridge
Wilderness.
How do you feel about each of the following uses of land in
your neighborhood?
(circle the number for your answer for
each land use)
1 APPROPRIATE
2 UNCERTAIN
3 NOT APPROPRIATE
Please Circle
1

2

3

Low density housing (n=178)
(at least 1 acre per house) ........

83.7

7.9

8.4

Medium density housing (n=174)
(between 1/2 to 1 acre per house) ..

24.1

16.1

59.8

High density housing (n=173)
(less than 1/2 acre per house).....

7.5

5.2

87.3

Multiple unit housing (n=173)
(apartments, condominiums, etc.)...

5.2

7.5

87.3

Resort hotels (n=174) •...•........•..

19.0

19.5

61.5

Golf courses (n=174) ...•.•......•....

20.7

14.4

64.9

Guest lodges, stables (n=172) ....•...

24.4

18.6

57.0

Commercial properties (n=172)........
(stores, offices, etc.)

5.8

11. 6

82.6

Light industry (n=175)...............

5.1

6.3

88.6
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Q-31

Do you have any comments or suggestions concerning zoning,
buffers, and land use issues that involve properties
located near the Pusch Ridge Wilderness?
(Please explain)
Use of buffer areas around development.
should be preserved.

Low density zoning

state should buy vacant land and

preserve it.

Land not developed should become buffer or

county park.

Cluster houses.

Keep natural vegetation.

stop making zoning exceptions.
wilderness.
land.

Increase public access to

Protect riparian areas.

Restrict clearing

While county should not vote on zoning changes.

Provide wildlife corridors.

Build nearby grocery store.

Wilderness area should be sold and the money used to reduce
state taxes.

Q-32

How do you believe being close to the Pusch Ridge
Wilderness influences the value of your residence?
number of your answer)
(n=179)
1
2
3

Q-33

(Circle

INCREASES THE VALUE OF MY HOME (72.6%)
NO INFLUENCE ON THE VALUE OF MY HOME (26.3%)
DECREASES THE VALUE OF MY HOME (1.1%)

How do you believe rezoning of nearby private property to
higher densities would influence the value of your
residence?
(Circle the number of your answer) (n=179)
1 INCREASE THE
2 NO INFLUENCE
3 DECREASE THE
4 DEPENDS UPON
(29.1%)

VALUE OF MY HOME (5.6%)
ON THE VALUE OF MY HOME (6.7%)
VALUE OF MY HOME (58.7%)
THE SPECIFIC NATURE OF THE REZONING

145

Q-34

Does anyone in this household own one or more dogs?
(Circle the number of your answer) (n=182)
I

I
I
I

1

YES (40.1%)

2

NO

(59.9%)--------~

,.

If no, skip from
here to Q-38
below.

(If you answered yes)
Q-35

How many dogs are owned by your household? (print
number) (n=73)

X=1.3 DOGS

No. of Dogs

% Response
69.9%
26.0
4.1

1

2
3

Q-36

How frequently, if ever, do you walk your dog(s) in
the Pusch Ridge Wilderness?
(Circle the number of
your answer) (n=73)
1
2
3
4
5

6
Q-37

How frequently do you observe free-running dogs in your
neighborhood?
(Circle number of your answer) (n=131)
1
2
3
4
5

6
Q-38

NEVER (74.0%)
1-10 TIMES PER YEAR (15.1%)
11-20 TIMES PER YEAR (2.7%)
21-30 TIMES PER YEAR (0)
31-40 TIMES PER YEAR (1.4%)
MORE THAN 40 TIMES PER YEAR (6.8%)

NEVER (21.4%)
1-10 TIMES PER YEAR (45.8%)
11-20 TIMES PER YEAR (9.9%)
21-30 TIMES PER YEAR (4.6%)
31-40 TIMES PER YEAR (4.6%)
MORE THAN 40 TIMES PER YEAR (13.7%)

Are you aware of any problems for wildlife caused by dogs
in your neighborhood?
(Circle the number of your answer)
(n=178)
I
I
I
I

1

YES

(11.2%)

2

NO

(88.8%)-------~

v

(If you answered yes)

If no, skip from
here to Q-40
below.
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Q-39

Please explain any problems caused by dogs for
wildlife in your neighborhood.
Chasing and killing wildlife.
wildlife.

Increasing stress on

Frightening the mountain sheep.

Food

source for coyotes.
Q-40

Do you favor regulations that prohibit free-running dogs in
your neighborhood?
(Circle the number of your answer)
(n=177)
1
2
3

Q-41

Do you own or rent this residence?
your answer) (n=181)
1
2
3

Q-42

(Circle the number of

LESS THAN 1/2 ACRE (32.4%)
AT LEAST 1/2 BUT LESS THAN 1 ACRE (18.1%)
AT LEAST 1 BUT LESS THAN 2 ACRES (44.5%)
AT LEAST 2 BUT LESS THAN 4 ACRES (2.7%)
AT LEAST 4 BUT LESS THAN 10 ACRES (1.1%)
10 OR MORE ACRES (0.5%)
UNCERTAIN (0.5%)

How far is your property from the boundary of the Pusch
Ridge Wilderness?
(Circle the number of your answer)
(n=183)
1
2
3
4
5
6

Q-44

(circle the number of

OWN (93.9%)
RENT (5.5%)
OTHER (0.6%)

What is your approximate lot size?
your answer) (n=182)
1
2
3
4
5
6
7

Q-43

YES (87.6%)
UNDECIDED (5.6%)
NO (6.8%)

ADJACENT TO THE PUSCH RIDGE WILDERNESS (7.7%)
LESS THAN 1/4 MILE FROM THE WILDERNESS (19.7%)
AT LEAST 1/4 MILE BUT LESS THAN 1/2 MILE (19.7%)
AT LEAST 1/2 MILE BUT LESS THAN 1 MILE (24.6%)
ONE MILE OR MORE FROM THE WILDERNESS (26.8%)
UNCERTAIN (1.6%)

Which of the following categories best describes this home?
(Circle the number of your answer) (n=182)
1
2
3
4
5

SINGLE FAMILY DETACHED HOME (79.7%)
DUPLEX (1.1%)
APARTMENT, TOWNHOUSE, OR CONDOMINIUM (18.7%)
MOBILE HOME (0)
OTHER (0.5%)
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Please use the following space for any additional comments you
have on the topic covered in this questionnaire.
Also, please use this space or additional sheets for any comments
you have about this questionnaire.

Your contribution to this effort if greatly appreciated. If you
would like to receive a summary of the results, please print your
name and address, and "copy of results," on the back of the
return envelope (not on this questionnaire).
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