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Executive Summary

This report describes results of asurvey of vistorsto Antelope Idand State Park which was
conducted in May-October 1999. The survey wasintended to measure visitors satisfactions,
preferences, and concerns regarding their experiences at Antelope Idand and management actions
taken at the park. Particular attention was paid to experiences in the backcountry aress of the park
(i.e, the 80% of Antelope Idand located south of the buffao fence), which are managed to provide
limited outdoor recregtion opportunitiesin a setting which preserves many of the natura conditions
which prevailed around the Great Salt Lake prior to Europeant American settlement.

This study was done with the VERP (Visitor Experience and Resource Protection) planning
framework in mind. Thisframework implies that a certain “carrying capacity” exigsin recregtion
setings. However, rather than defining an exact number of recreation vigitors, it defines apoint or level
of impact that beyond which avist is diminished by socid impacts, ecologica impacts, etc.

The data was gathered from a survey booklet mailed to persons who had visited Antelope
Idand during the period of May-October 1999. Addresses were gathered by means of a questionnaire
administered to visitors as they left theidand a the Syracuse end of the causeway.

The ongite questionnaire provided us with some base line information about atypica Antelope
Idand visit. The questionnaire suggested that the more developed north end was four times more likely
to be visted than any backcountry location. Buffao Point was the most frequently visited north end
location while White Rock Bay backcountry trails was the most frequently visited location south of the
buffao fence. The heaviest use occurred during holidays and weekends. Forty percent of our visitors
come from outside of Utah while the mgjority of those from Utah come from the Wasatch front and
other urban counties outsde the Wasatch front (primarily Cache County). This suggests that Antelope
Idand is used primarily by people who want to escape the pressures of living in urban areas. 1t may
aso suggest the lack of a statewide awareness of the unique characterigtics of Antelope Idand.

A drdified random sampling strategy was used for the mail survey in which we over-sampled
the backcountry vistors. Thiswas necessary in order to get an adequate number of respondents from
the backcountry since it isrelatively underused. Our survey respondents were typicaly college-
educated males age 30-50, however because of our sampling strategy and the tendency to lis amaeon
the questionnaire, males might be over-represented. The proportion of respondents from the Wasatch
front isgmilar to that in the on-gte questionnaire. The proportion of respondents with an education
beyond abachdlor’s degree is higher than the average for the Wasatch Front population as awhole
which is generdlly congstent with other outdoor recregtion surveys. Although the difference was not
sgnificant, backcountry uses tended to be dightly younger than those who visited the developed aress.
There was however a sgnificant differencein current residences of developed site users vs. backcountry
users. The latter were more likely to come from Salt Lake or Davis counties.

Thetypica vigt to the developed aress lagts only afew hours with a party conssting of family



and friendswhile trall userstend to stay ahdf to full day and are more likely to be part of an organized
group or to come done. The most popular activity for both areas was wildlife viewing, picnicking,
hiking and bird watching. As expected, trail users were primarily hikers, bicyclists or horseback riders
with hikers being the most common. Satisfaction levels were high for both areas of the park. Both
groups stated that reasons like being in anaturd setting, seeing wildlife, being with family and friends,
and finding solitude were important in making atrip to Antelope Idand. Trall users were more likely to
list reesons related to the idand’ s hiking and biking opportunities than devel oped area users.

In looking at socid impacts the sudy found virtudly no carrying capacity problem. The highest
reported crowding was from north visitors on weekends. Even then only 39% of vistors felt some
degree of crowding. Thisisone of the lowest crowding frequencies ever recorded. Social impacts may
aso arise from conflict with other user groups. Our study showed that such incidents are rare on
Antelope Idand. Only 18% of devel oped-Site users and 22% of trail users reported such conflicts.

Half of these reported conflicts were due to depreciative behaviors and not due to activities of specific
groups. Few people reported experiencing specific socia impacts such as too many people on trails or
in campgrounds. Environmental impacts such as soil eroson did receive dightly higher ratingsthan
socid impacts.

We a0 asked respondents to assess the biophysical impacts of recreation, specifically how
wildlifeis affected. Many of the respondents indicated that they had seen wildlife during their visit. A
few reported that they had tried to approach the animal. About one third of the trall users said the
anima moved away from their presence. One of the concerns of park managers was whether people
were staying on trails and what kind of impact leaving the trail has on vegetation, wildlife, etc. We found
that only asmall fraction of uses ever |eft the trail except to make way for other users.

In general visitors expressed strong support for protecting the park’s natural resources athough
knowledge of those resources was not high. A mgority of users felt that manages should redtrict certain
activitiesto preserve its natura habitat.

We wanted to know how visitors felt about current management practices. A mgority of
respondents found that current practices were about right. Satisfaction levels were dightly higher for the
developed end. North end users did fed there were too few facilities and trail users felt the number of
trails was inadequate.

In generd we found that Antelope Idand vigtors want to maintain its natura characteristics. At
the present time, there is no carrying capacity problem asfar asthe average visitor is concerned.
However, managers should monitor the amount of conflict and resource damage that does occur.
Education can be an effective tool, snce many people want to keep it natura but may not be
knowledgeable about the resources.
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I ntroduction

Antelope Idand State Park isa® crown jewd” of the Utah state park system which offersa
wide variety of developed and backcountry recreetion opportunities within easy reach of the highly
populated communities of the Wasatch Front. Located on an idand in the Great Salt Lake and reached
by a causeway from the Davis County town of Syracuse, the park isless than two hours' drive from the
homes of more than 1.5 million people, and attracts nearly 400,000 visitors per year. Most of those
vigtors take advantage of devel oped recreation opportunities at the park visitor center, Bridger Bay
beach, Buffao Point restaurant and overlook, bison corras, a smal campground, marina, and
interpretive Sites dong park roads. However, much of the park remains undeveloped, and visitors can
hike, bicycle, or ride horseback aong trails that pass through alandscape which preserves most of the
ecologicd dements and natura character that were present when the first European- American settlers
arrived more than 150 years ago.

For many vistors an especidly aitractive agpect of Antelope Idand isits abundant wildlife
populations, including antelope, mountain sheep, coyotes, mule deer, birds of prey, numerous smaller
animals, and a bison herd which is probably the park’ s best-known attraction. Theidand shordine and
causeway offer opportunitiesto view the huge flocks of migratory shorebirds and waterfowl for which
the Greet Sdlt Lake isavital stopping place. However, the park is dso known for its human history,
most notably the Fielding Garr Ranch, established in 1848 and until recently the longest continuoudy
operated agricultura operation in Utah.

The northernmost portion of the idand became a state park in the 1960s, and the Utah Divison
of Parks and Recreation assumed control of the entireisland in 1981. Shortly thereafter, however,
flooding in the Great SdAt Lake made the idand inaccessible to recregtion visitors. Park management
efforts therefore focused on development of the bison herd and maintenance of the idand’ s natural
character. After completion of Davis County’s causeway, the park reopened to vistation in 1992 and
has quickly become one of northern Utah's primary naturd attractions.

From 1992 until 1998 visitors were mainly confined to the northern 20% of the idand, which
contains the park’ s developed facilities. The only exception was a network of trails leading to a portion
of the idand’ s west shore directly south of the “buffalo fence” that bisects the idand from southeest to
northwest, and periodic specia openings of agravel road leading to Fielding Garr Ranch on theidand's
southeast shore. In Spring 1999, however, the east shore road was paved and new roadside
interpretive Stes were added. A lakeside hiker/bicycle/horseback trail was completed linking the north
end with the ranch, and a separate hiker-only trail was opened that leads to the top of Frary Pesk, the
highest point on the idand.

While these devel opments added to the overall attractiveness of Antelope Idand State Park,

they aso presented complications for management of theidand. Because development of these new
gtes would attract people to places which previoudy were visited only infrequently, officials wanted to
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keep aclose eye on potentia impacts on theidand' s naturd resources. In addition, the park’ s growing
popularity coupled with rapid population growth along the Wasatch Front placed additional pressure on
Antelope Idand as a place where people could escape the urban environment and enjoy visting a
natural setting closeto home. The Division of Parks and Recregtion’s misson isto provide such
opportunities, but the park’ s management aso recognized that there can be a point a which the
numbers of people, and the types of activities they enjoy, can begin to degrade the natura and higtoric
character that makes the idand <o attractive.

Accordingly, the Divison entered into a Cooperative Agreement with the Indtitute of Outdoor
Recrestion and Tourism (IORT) at Utah State University to conduct research that would help identify a
balance point between recreation needs and resource protection at Antelope Idand. A survey of
vigtors was conducted between May and October 1999 to assess. who is vigting; what characteristics
of theidand draw vistorsto it; what vistors know about park resources and how those resources might
be threatened and/or protected; how visitor experiences are affected by the numbers and types of
vigtors present; how those experiences are affected by management actions; and vistors preferences

for management approaches.

This report presents the results of that research, with special emphasis placed on visitor
experiences and resource protection in the backcountry portions of the idand. Origindly we also had
planned to emphasize experiences of vistorsto Fielding Garr Ranch, but that portion of the project was
not completed because the ranch was not opened to daily public use in 1999 due to discovery of an
archaeologica ste. In generd we found that vistors are highly satisfied with their park experiences.
There was remarkably little evidence of the kinds of visitor behavior problems (e.g., crowding, conflicts
among user groups) that typically affect highly used recreation settings. We do, however, suggest that
park officids continue to monitor social conditions at the park. We also recommend that our results be
congdered in light of the findings of a separate sudy, scheduled to begin in 2000, of the biologica
impacts of recreation use on park wildlife.

Theoretical Background

Nationwide concern over increasing visitor use of natura areas has focused recregtion
managers attention on the concept of arecreationd “carrying capacity.” The Nationa Park Service,
which is required by the Generd Authorities Act of 1978 to identify carrying capecities as part of its
generd management plans, often employs a planning framework called Vistor Experience and Resource
Protection (VERP) to guide decisions about the proper balance between visitor use and protection of
the naturd qudities of park settings (Manning, Lime & Hof 1996). The mission of the Utah Divison of
Parks and Recrestion does not carry the same burden for resource protection as the federa park
system, but due to the unique natura qualities and visitor use pressures confronting Antelope Idand
State Park, former Manager Tim Smith decided in 1998 to gather the kinds of socia and ecological
data that guide decisions made using the VERP framework. Our study represented the socid data
gathering portion of that process. We have used the carrying capacity concept in our study design and
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andyss, while recognizing that the Divison may choose never to designate a specific carrying capacity
for dl or part of the park.

Theideaof carrying capacity was borrowed from wildlife and range management, where the
term refers to the number of animas that can be sustainably maintained in agiven habitat. The firgt
suggestion to develop the carrying capacity concept for nationd park management was made in the
mid-1930s (Summer 1936), but the firgt attempts to rigoroudy apply the concept occurred as a
response to the huge growth in outdoor recregtion participation that occurred in the 1960s and early
1970s. Severa carrying capacity-based planning and management frameworks have been devel oped,
including VERP, and these have been applied to awide variety of recreation settings. While the term
“carrying capecity” itself has been criticized because it may fasely imply that research can determine a
angle, fixed amount of use that an area can sustain, most recreation professionas nonetheless agree that
it is useful to identify conditions of overuse that can lead to the degradation of naturd settings aswell as
visitor experiences, and to devise management strategies that can avert or mitigate those conditions.

A useful definition of “carrying capacity” in an outdoor recrestion context is offered by Shelby
and Heberlein (1986): “the leve of use beyond which impacts exceed acceptable levels specified by
evauative standards’ (p. 13). That isto say, the carrying capacity of a setting is exceeded if the impacts
of recregtion usereach aleve that is greater than vistors and/or managers believe is appropriate for that
setting. Beyond that point, it is assumed that the impacts of recreation use will lead to diminished
satisfaction among vistors who believe that important characteristics of the setting have been degraded.

This approach to carrying capacity is useful because it setsvistors own evauations of their
experiences as the basis for management decisons, helping to ensure that decisons which may limit
recregtionists options are made only when the visitors themselves agree that such action is needed.
Furthermore, by using vistors evauations as the benchmark rather than a particular (perhaps artificid)
number, this gpproach dlows for management actions other than use limits which may mitigate the
effects of heavy use.

Shelby and Heberlein (1986) identify four types of carrying capacity, one or more of which may
exid for aparticular setting: physcd, facility, socid, and ecologicd. Physical carrying capecity refersto
the actua space available for a particular recreation use (e.g., the tota area of beach available for
sunbathing, volleyball games, etc.). At asetting aslarge as Antelope Idand thisis unlikely to be a
management concern in the foreseeable future, so it was not consdered as part of thisandyss. Facility
carrying capacity involves improvements intended to handle visitor needs, such as picnic tables,
campgrounds, or parking spaces. Thistype of capacity may be an issue & Antelope Idand — e.g., there
can be a shortage of parking dots a Buffao Point on busy afternoons — but we did not make it a
principal focus of our analysis because usudly it can be observed readily by rangers as part of their day-
to-day activities.

Ecological carrying capacity is concerned with impacts on the ecosystem, i.e., soil, water,
plants, and wildlife. Thisisone of the key issuesin the VERP framework, and accordingly one of our
objectiveswas to assess vidgtors evauations of ecologica impacts, especidly in backcountry areas of



the park. However, evauative standards for ecological capacity, more so than any other type of
capacity, should be set by means of expert judgments aswell as— or even instead of — laypersons
observations. Therefore, our findings will be most useful if evaluated in conjunction with those of
biologica and physical studies of important ecosystem eements (e.g., wildlife disturbance, weed
infestation, soil erosion, etc.).

Social carrying capacity, which refers to impacts arisng from interaction with other vigtors that
may ater human experiences, is acommon focus of socid science research in recrestion settings, and it
isthe lement of carrying capacity that was most thoroughly explored in our sudy. Generaly, the
research emphasis in studying socia carrying capacity is on evauation of perceived crowding, i.e.,
impacts brought about by the sheer number of persons vigting a recrestion setting. However, because
perceived crowding is dso affected by other sorts of socid interactions— e.g., conflicts with other user
groups, or depreciative behaviors such aslittering or rude behavior — we measured vistors evaluaions
of those forms of interactions as well.

Methods

Survey design

The primary data for this study were gathered by means of a survey booklet mailed to persons
who had visted Antelope Idand during the period of May-October 1999. The survey instrument was
designed to measure thefallowing:

- sociodemographic characteristics of vigtors,

- characterigtics of Antelope Idand vidts (location, duration, group Size, etc.);

- overdl park vigtation patterns (frequency, activities, reasons for vigting);

- experience of socid impacts (crowding, user group conflicts, depreciative behavior); -
attitudes and knowledge about the park and its ecologicd eements;

- evauations of resource conditions (soil/plant damage, horse manure, litter, etc.);

- trall users interactions with park wildlife

- evaudions of park facilities, and

- evduations of current management actions and preferences for future management.
The survey included sections intended only to be filled out by persons who had visited the park’s
backcountry and/or Garr Ranch, aswell as sections that were to be filled out by &l respondents. A
letter on the cover of the survey booklet explained the purpose of the study and outlined how we
intended to protect the confidentiaity of responses. A copy of the survey instrument is provided in
Appendix A.

The survey conssted primarily of categorica choice questions and Likert-type survey items that
provided alist of statements or characteristics of interest (e.g., concerns about park resources and
facilities) and asked respondents to circle anumber associated with their level of agreement or concern
about that particular statement or characteristic. 1n afew cases, open-ended questions were included
(e.g., when asking which groups, if any, were responsible for behaviors that diminished their park
experiences). A complete listing of responses to open-ended questions, as well as any additional
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comments provided, can be found in Appendix B.

Wherever possible, the survey questions and items were ones that had been used in previous
dudies. Thiswas preferable for two reasons: (1) it meant that the measures had been tested through
previous use and/or scientific peer review, and (2) it dlowed for comparison of Antelope Idand results
with those of amilar udies esewhere. For example, the measure used to evauate perceived crowding
was anine-point scale developed by Heberlein and Vaske (1977) and used in dozens of studiesin the
U.S. since the 1970s (Shelby, Vaske & Heberlein 1989). Our measure of user group conflict was
developed by Shelby, Johnson & Brunson (1991) for a study of Oregon whitewater rivers, and
measures of vigtors use of low-impact recreation practices were drawn from a 1996 southern Utah
study (Ruehrwein 1998).

Aninitid verson of the survey was developed by the authors, then reviewed by Antelope Idand
State Park officiadsto check for logical consstency and to ensure that the questions addressed the
issues most important for future management of the park. The verson used in the sudy was revised in
response to that review process.

Sampling

Because no magter list exists of persons who visit Antelope Idand State Park, we had to
contact visitors on-Site in order to build a database of potential survey respondents. Forty days were
randomly sdlected between May 29 and Oct. 31, 1999, with an emphasis on weekends and holidays
when mogt vidtation occurs. For each of the 40 days selected, we randomly assigned one of three
four-hour time blocks (8 am.-noon, noornt4 p.m, or 4 p.m.-8 p.m.) for on-Ste sampling. During those
periods, apair of researchers set up signs at the Syracuse end of the Antelope Idand causeway to dert
viditorsthat asurvey wasin progress. A brief questionnaire (Appendix C) was administered to one
person in each persond vehicle that stopped at the stop Sign next to the park entrance station as vigtors
were leaving theidand. People on bicycles who only traveled the length of the causeway but did not go
onto the idand, and groups such as tour buses or service organizations, were not surveyed. Inthis
manner, we obtained on-sSite survey responses from 3,973 vigitors.

The on-site questionnaire included two questions critical to adminigration of the longer mail-
back survey. Firg, it included a question asking respondents which locations they had vidited during
their trips. Based on these responses, visitors were divided into two groups: those who had only visited
the developed parts of theidand north of the buffao fence, and those who had used the White Rock
Bay tralls, Frary Peak trail, or Mountain View trail. Second, the on-Site questionnaire ended with a
brief explanation that alonger survey would be administered, and asking people if they would provide
their name and address for that longer survey.

A drdified random sampling strategy was used which emphasized responses from persons who
had visited the park’ s backcountry areas. We felt that responses from that group were most important



becauise the resource protection issues examined by our sudy are most important for management of
the park’ strails. We aso knew that the large mgority of Antelope Idand vistors never leave the
developed parts of the park, so we sampled in away that would ensure alarge enough number of
responses from trail users. Therefore, each month beginning in June we mailed surveysto every
respondent who said they had ventured south of the buffalo fence, dong with 65 vigtors selected
randomly from those who reported that they had visited only the north end. In October, because of
lower vidtation, surveys were mailed to dl persons contacted who provided their names and addresses.

Survey adminigtration used procedures recommended by Dillman (1978). Ten days after each
initid mailing, athank youw'reminder postcard was sent to every survey recipient. |If acompleted survey
had not been received within 10 days after the postcard was mailed, the recipient received a second
survey dong with aformd |etter explaining the importance of the survey to Sate park management.

Surveys were mailed to 570 trail users and 306 north-end vigitors, for atotal of 876 surveys.
Of the 570 backcountry surveys, 324 completed surveys were received and 23 were undeliverable, a
59% response rate. Of the 306 north end surveys mailed, 180 completed surveys were received and 10
other surveys were undeliverable, a 61% response rate. These rates are considered acceptable for
mal-back questionnaires (Dillman 1978), therefore no attempt was made to test for non-response bias.
After diminating surveys that had been filled out by park volunteers rather than recreetion visitors, we
had atotal of 499 usable surveys.

Results and Discussion
On-gite questionnaireresults
The on-gite questionnaire was intended primarily as ameans for obtaining a sampling frame, ad
was designed to befilled out quickly so that traffic would not be unduly delayed. Thereforeit contained
only three questions besides providing a space for aname and address. However, the answersto those
three questions — duration of vist, locations visited in the park, and visitors hometowns — provide
some basdine information about the “typica” Antelope Idand vigtor.

Data obtained from the onSte questionnaire are shown in Table 1. Responses suggest that the
principa developed sites on the north end — Buffao Point, bison corras, vistor center and Bridger
Bay beach — are four times more likely to be visited than any backcountry location. The most
frequently vigted location was Buffao Point (62% of dl parties reaching the idand) while the most
frequently visited backcountry location was the White Rock Bay trails (9%). The Lake View trail was
the location that was indicated the fewest times, dthough it is possible that our results underestimate use
of that trail Snceit is accessed from the White Rock Bay group camping area (i.e., some people may
have checked off White Rock Bay not knowing the exact name of thetrail). In all, 947 parties (24% of
the total) visited a backcountry location. A space for “other locations’ was provided but rarely used.
Responses were; Egg Idand Overlook (14 parties), end of causeway (15), drove without stopping (12),
Ranger Memorid (3), and boated onto idand (1).



An examindtion of our day-by-day sampling rates suggests that use is heaviest on holiday
weekends. Our busiest four-hour sampling periods occurred on Labor Day (268 parties), Memorid
Day (257 parties), and Independence Day (211). Saturday sampling periods were the busiest
throughout the season, and remained so through Oct. 16 (104 parties encountered). The mgority of
vigtors stayed for afew hours or less, with less than 7% staying overnight.

Table 1. Data obtained from on-site questionnaires

No. and pct. of parties visiting specific park locations (N=3,933)

Location N Pct. Location N Pct.
Buffdo Point 2,455 61.8% White Rock Bay 794  20.2%
Bison corrds 2,127 54.1% Mountan View tral 454  11.5%
Vigtor Center 2,064 52.5% White Rock Bay trails 350 8.9%
Bridger Bay beach 2,008 51.1% Frary Peak trail 320 7.8%
Maina 1,198 30.4% LakeView tral 299 7.6%

Other locations 45 1.2%

Number of parties encountered per day, by month

Month #days # surveys Parties/day

May 2 355 1775

June 9 674 74.9

duly 11 1,180 107.2

August 11 986 89.6

September 5 662 132.4

October 2 116 58.0
Duration of vigt

Length of vist N Pt

Afewhoursorless 3,103 78.5%
One-hdf to full day 584 14.9%

Overnight 259 6.6%

County of origin
County N  Pct County N  Pct.
Sdt Lake 857 21.7% Morgan 9 0.2%
Davis 854 21.7% Duchesne 5 0.1%



Weber 406 10.3% Wasatch 5 0.1%
Utah 89 23% Uintah 4 0.1%
Cache 49 12% Washington 4 0.1%
Toode 19 0.5% Carbon 3 0.1%
Box Elder 18 0.5% San Juan, Iron 2 each
Summit 14  0.4% Beaver, Daggett, Emery 1 each

Out of state 1,285 32.6% Juab, Sanpete, Millard

Outsde U.S. 308 7.8% Grand, Rich

Our data suggest that about 40% of vistorsto Antelope Idand are from outside Utah, including
about 8% who live outsde the United States. Within Utah, the park is overwhelmingly a Wasatch Front
attraction. A total of 56% of those surveyed on-site were from the four Wasatch Front counties (Sat
Lake, Davis, Weber, Utah); conversdly, only 3.3% of the parties we sampled came from Utah's 25
other counties, and more than one-third of those were from Cache County, which is the most urban of
the counties outside the Wasatch Front. The disproportionately low visitation rate from rurd Utah may
be a reflection of the fact that citizensin nonturban counties can easily find closer dternative placesto
escgpe urban routines and engage in outdoor recreation activities, aswell as alack of awvareness
dtatewide of the uniqueness of the wildlife viewing and nature study opportunities that Antelope Idand
offers.

Mail survey: Visitor and visit characteristics

Tables 2, 3 and 4 display results of the survey questions that describe the characteristics of
Antelope Idand visitors and their experiences in the park. Because we used a dratified random
sampling strategy for the mail survey in which we over-sampled backcountry visitors, responses from
trail users and those who visited only the developed portions of the park are andyzed and presented
separatdy. (NOTE: Our on-gite sampling strategy resulted in an over-representation of
weekend/holiday visitors, however, we were able to combine results for weekend and weekday visitors
because we found no differences in responses based on the contact day, except in perceptions of
crowding. Those differences are discussed in the section on Socia Impacts.)

Although we received surveys from 324 respondents who had indicated on the on-Ste
questionnaire that they had visited at least one of the park’ s backcountry trails, only 205 of those
persons completed the section of the survey instrument that pertained to trail use. There are at least two
possible explanations for this. Some vistors, hurrying to complete the on-Ste survey so they could
continue on their way home, may have hastily checked off locations thet they hadn’t actudly visited.
Alternatively, some visitors may have sopped at the White Rock Bay, Frary Peak, or Mountain View
trailheads during their vigits but not actudly used the trails themsdves. At any rate, for purposes of this
andysswe will only consder respondents to be backcountry visitorsif they completed one or more
questions about backcountry use. Where we found datisticaly significant differencesin responses
between trail users and developed recredtionidts, these are indicated in the tables with an asterisk.
Differences in response frequencies were measured using chi-sgquare analys's (p<.05) and differencesin



means using independent- samplest-tests (p<.05).

Our survey respondents (Table 2) typicaly were college-educated males age 30-50 who grew
up in acity or middie-sized town and currently live on the Wasatch Front. The 2:1 ratio of malesto
females among our respondents is not representative of the overall Antelope Idand visitor population,
but probably reflects a tendency to list an adult mae in the household on the onSte questionnaire. The
proportion of the sample from the Wasatch Front is Smilar to that in the on-Site survey. The proportion
of respondents with education beyond the bachelor’ s degree is higher than the average for the Wasatch
Front population as awhole, but is generaly condstent with outdoor recreetion surveys. The
proportion of respondents with arura or smal-town

Table 2: Demographic characteristics of respondents

Developed area Trall users
only (N = 294) (N = 205)
Age
Under 21 years 1% 3%
21-30 years 11% 14%
31-40 years 18% 27%
41-50 years 27% 29%
51-60 years 21% 15%
61- 70 years 15% 9%
Over 70 years 7% 3%
Sex
Femde 36% 30%
Made 64% 70%

Highest level of education

Some high school 2% 3%
Completed high schoal 9% 7%

Some college or tech school 21% 27%
Jr. collegeltech school degree 10% 10%

Bachelor’s degree 22% 20%
Some graduate school 11% 12%
Advanced degree 26% 21%

Rurd/urban upbringing

Grew upinrurd area 8% 11%
Small town (pop. <5,000) 7% 12%
Smdl city (5,000-50,000) 32% 30%
Large city (>50,000) 28% 22%



Suburb of large city 25% 25%

*|_ocation of current residence

Davis County 20% 31%
Sdt Lake County 21% 26%
Weber County 12% 13%
Utah County 2% 4%
Other northern Utah 4% 3%
Outside northern Utah 42% 24%

*indicates statistically significant difference between trail users and developed-site visitors

Table 3: Characteristics of visits wher e respondents wer e contacted

Developed area Trail usrs
only (N =294 (N = 205)
*Length of vigt
A few hoursor less 60% 42%
A hdf- tofull day 32% 51%
Stayed over at least 1 night 8% 7%
*Recregtiond group characteristics
Family and friends 92% 81%
Members of aclub 3% 6%
Solo vigtor 4% 13%
* Average Size of group (persons) 55 7.3
Vigt partly due to new road? (% yes) 13% 20%
Ovedl saisaction with vist
It was everything | wanted 38% 40%
It was mostly what | wanted 42% 44%
It was somewhat what | wanted ~ 16% 14%
Only afew thingswereas | wanted 3% 2%
It was nothing like | wanted 1%

*Likelihood of making areturn vist
Very likdy 52% 70%
Somewnhét likdy 23% 20%
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Not very likely 20% 10%

Unsure 5% 1%
Timing of vigt (% onweekend/holiday)  79% 83%
*|dand locations visited during trip
Buffdo Point 69% 49%
Vigtor center 68% 50%
Buffdo corrds 63% 44%
Bridger Bay beach 60% 39%
Marina 36% 23%
White Rock Bay trails 51%
Mountain View trail 42%
Frary Peak trail 31%
Lake View trall 7% 23%

upbringing issmdler than in the principd investigator’ s recent surveys of Utah residents about norn
recregtion topics, but is not unexpected in astudy of an urbanproximate recreetion setting. Trail users
tended to be dightly younger than those who visited only the developed parts of the park, but the
difference was not datidticaly significant. There was asgnificant difference in the current residences of
developed-site and backcountry recregtion vigtors: The latter were more likely to come from Sdt Lake
or Davis counties and less likely to be from outside northern Utah.

A typica vigt to Antelope Idand (Table 3) occurs on aweekend or holiday, and lasts afew
hours for persons who visit only the developed areas but a hdf to full day for trail users. A large
mgority of parties are made up of family and/or friends, but trail users are more likely to vist as part of
an organized group — thisis one reason why the average group size for trail usersis dightly higher than
for other vistors— and they are dso more likely to come aone. The paving and opening of the east
gde road did not figure into most peopl€' s decisonsto visit, but trail users were more likely to say that
the new road had affected their choice, mainly because it offers access to the Frary Peek Trail.

Vigtor satisfaction levels were high for both developed- area and backcountry vidtors (Table 3),
and most people said it was at least somewhat likely that they’d return. For those who did not plan to
return, the most common reason was that they live outside the area; 82% of those who said they were
not likely to return live somewhere other than northern Utah. Other reasons given for not expecting to
return included: no need to go back (4 respondents); didn’t see any wildlife (3); too many insects (3);
lack of shade (2); cost (1); trails were too rocky (1); displeasure with the buffao corrds (1); not enough
to do (1); and didn't enjoy it (2).

Vidtsby trail userstypicaly include stops at one or more atractionsin the developed part of the
park. Some 40%-50% of trail users dso stopped at one or more of the following locations, which are
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aso the most popular with dl vistors: Buffao Point, vistor center, buffao corrds, and Bridger Bay
beach. Of thetrail locations, the most popular for our respondents were the White Rock Bay trails,
followed by the Mountain View trail, Frary Peek trail, and Lake View trail.

Table 4 presentsinformation about visitors overdl Antelope Idand vistation patterns. One
characteristic of urban-proximate recrestion settings in generd isthat they typically attract aSzegble
number of visitors who make frequent (weekly or even daily) trips to the area during the use season
(e.g., Shelby et al. 1990). This does not appear to be the case a Antelope Idand, probably because
of the $7 per vehicle entrance fee. Only 4% of devel oped-Site recregtionists and 8% of trail users
reported that they vigt more than once amonth. Conversdly, about haf of developed-area visitors and
one-third of trail users were surveyed on their fird trip to theidand. Trall users were sgnificantly more
likely than other visitors to report making multiple trips to the park each year.

We ds0 asked vigtors which activities they enjoy on vidtsto Antelope Idand (Table 4). The
most popular activities for both trail users and devel oped-Site recreationists were wildlife viewing,
photography, picnicking, hiking, and bird watching. Trail users were Sgnificantly more likely to be
hikers, bicycligts, or horseback riders, and significantly lesslikely to participate in saltwater bathing or
attending educational programs. Hiking was the most common trail use, while most of the non-hikers
were mountain bikers. Only 23 of our respondents had ridden horses in the park.

We cross-tabulated recregtion activities againgt the months when each respondent was
contacted, in order to seeif there are seasonal changes in how people use Antelope Idand (data not
shown). The only discernible pattern was a dight tendency for mountain bikers and horseback ridersto
make up alarger proportion of the visitor population at times other than the hottest months of July and
Augudt.

Finaly, we asked vigitors to rank the importance of different reasons for visiting the park (Table
4). The most important reasons (on a scale of 1 to 4) were ones that have been found to be most
important in virtualy every recreation study (Manning 1986): scenic beauty, being in anaturd setting,
seaeing wildlife in anatura state, being with family and friends, and finding peace and solitude. These
were important to both trail and developed-site users, dthough the latter ranked “being with family and
friends’ alittle higher. Not surprisngly, tral users were more likely to rank theidand's hiking and
cycling opportunities as important reasons for vigting the idand, and lesslikely to place importance on
the fact that the idand provides recreation opportunities close to water, is a good place to swim, and
offersa chance to vigt higtorica stes. Unlike many studies of popular recreation settings, our
respondents did not place an especialy high importance on a vistation tradition (*1’ve come here for
years’), presumably because the idand had been off-limits to vigtors from the mid- 1980s until 1992.
Family traditions and place attachment are likely to become increasingly important reasonsfor visting in
the future.

Per ceptions of social impacts
Protecting vistor experiences in Antelope Idand State Park requires management that can
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minimize or mitigate the effects of human uses on the park’s socid and ecologica sysems. This section
addresses issues related to the socid system; the next one addresses ecologica issues.

Inatypica carrying capacity study, socid impacts— i.e., the impacts on the outdoor recreation
experience that occur smply due to the presence and behaviors of large numbers of vistors— are the
primary concern. These socid impacts can include perceptions that a setting is crowded (important
because solitude and/or escape from an urbanized setting are important motives for most recreetionists);
conflicts between user groups such as hikers, horseback riders, and cyclists; and depreciative behaviors
such as littering, vandalism, or rude behavior.

Shelby et al. (1989) argue that carry capacity judgments can be made based on the patterns of
responses to asingle Likert-type scae question about perceived crowding:

How crowded did you feel area was at the time of your visit?
1 2 3 4 5 6 7 8 9
Not at all Sightly Moderately Extremely
crowded crowded crowded crowded

Table4: Overall Antelope Idand visitation patterns

Developed area Trall users
only (N =294) (N =205)
*Frequency of vidts
Severd times'month 4% 8%
Severd timeslyear 25% 36%
Onceayear or less 19% 22%
Onfirg visit ever 52% 34%
Pct. engaging in various activities

Viewing wildlife 72% 74%
Photography 45% 38%
Ficnicking 37% 35%
*Hiking 36% 62%
Bird watching 31% 33%
*Sdtweter bathing 29% 18%
Exploring higtoric Sites 24% 28%

*Educationd programs 19% 12%

Sunbathing 17% 14%
Camping 11% 15%
*Mountain biking 9% 39%
*Road cycling 7% 13%
Buffalo roundup 7% 10%
Boating 3% 3%
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*Horseback riding 1% 10%

Importance ratings for reasons to visit

Scenic beauty 3.5 34
Being in anatura setting 34 35
Seeing wildlife in naturd date 34 3.4

*Bang with family/friends 34 31
Peace and solitude 33 34
*Close to water 2.6 2.3
*Vigting higtoricd sites 2.6 2.3

*Good place to hike 25 3.0
Geology 2.3 2.3
It's near my home 2.2 24
*Good placeto bike 19 25
I’ve come here for years 19 2.0
Good place to camp 19 19
*Good placeto swim 19 1.6
Good place to sall 14 13

M ean ratings on scale where 4=very important, 3=important, 2=somewhat important, 1=not important

The authors devel oped a carrying capacity framework based on the percentage of vistors who
circle the number “3” or higher (i.e., who report feding at least dightly crowded). If 0-35% of vigtors
fed crowded, the setting is labeled as having “ suppressed crowding,” where crowding is limited by
management or Situational factors and it may be gppropriate to try to offer auniquely low-density
experience. Crowding levels of 35-50% are “low normd”: a problem does not exist & thistime, but
continued monitoring is recommended. Levels of 50-65% are “high norma”: Stuations which should be
watched closdly if increased use is expected, so that
managers can anticipate problems before a true crowding problem exigs. Settings where crowding
levels are above 65% are consdered “above capacity”: in such places, management actions are
necessary to reduce socid impacts on experiences, dthough the authors note that when crowding levels
exceed 80% it may be paliticaly impossible to reduce vigitor densties to within carrying capacity, o
that it may be more gppropriate to manage for high-dengty recreation experiences.

When we administered the Shelby/V aske/Heberlein scale to Antelope Idand visitors, we
obtained some of the lowest crowding frequencies ever recorded using this measure (see Table 5 for
comparisons with other recreation settings). Thisis aremarkable finding given that nearly 400,000
vigtors came to the park in 1999. On weekends, 39% of vigtorsto the north end of the idand felt
some degree of crowding. The percentage fell to 22% on weekdays. Trail users were more likely than
developed-gte vistorsto fed crowded while on the north end (32% vs. 43%), which is expected since
backcountry vistors are likely to be seeking alower-dengty experience than other recreationigts. Inthe
backcountry, 26% reported fedling at least dightly crowded on weekends and 15% on weekdays.
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Mountain bikersfelt dightly more crowded than other visitors at 31%, compared to 30% for horseback
riders and 20% for hikers.

To place our findings into the framework presented by Shelby et al. (1989), al sub-groups of
Antelope Idand viditors are currently experiencing crowding at “low normd” or “suppressed” levels. As
noted above, this may seem anomaous given the large number of persons who visit the park each year.

However, Shelby and Heberlein (1986) argue that crowding is not purely afunction of vidtation levels,
instead, people are more likely to fed crowded if the densities of people they encountered are greater
than the dengties they expected. In generd, people are more likely to fed crowded at peak use times,
when they are competing with other users for scarce resources (e.g., quit, fish, game, whitewater
rgpids), and at settings where access is difficult and so people expect to see few other visitors (Shelby
et al. 1989). Inthe case of Antelope Idand, located within atwo-hour drive for at least 1.5 million
people, actud visitor densities may be low relaive to expected densities becauise the park is so
convenient. Mogt of the visitors are urban residents who grew up in cities or towns, and that dso may
affect their expectations about vistor dendties. Theidand itsdf is large enough thet it offers
opportunities to get away from others even on abusy day. Moreover, the presence of large and easily
seen wild animasin anaturd setting may serve to enhance the feding that the idand isawild place (and
therefore less crowded) despite its proximity to the Wasatch Front.

Table 5: Perceived crowding levels at various sites acrossthe U.S.

97-100% Weekend whitewater boaters, Deschutes River, Ore.

94% Anglers, Grand Canyon, Thanksgiving weekend

91% Waterskiers and anglers, Raystown Lake, Pa., on the lake
85% Pheasant hunters, public hunting area, Wisconsin, opening day
75% Sdmon anglers, Waimakariri River, New Zedand

72% Rafters, Grand Canyon, summer

70% Mountain climbers, Mount McKinley, Alaska

68% Rock climbers, Seneca Rocks, W.Va.

55% Bow hunters, Maryland, statewide

53% Rifle hunters, Maryland, satewide

53% Backpackers, Mt. Jefferson Wilderness, Ore.

52% Canoers, Bois Brule River, Wisc.

48% Pheasant hunters, Wisconsin, late in season

43% Inner-tubers, Bois Brule River, Wisc.

39% Backpackers, White Mountain National Forest, N.H.
39% North end Antelope I land visitors, weekends
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32% Anglers, Grand Canyon, midweek

31% Mountain bikers, Antelope I sland trails

26% Rafters, Illinois River, Ore., (winter raft trip, difficult access)

22% North end Antelope | sland visitors, weekdays

20% Hikers, Antelope Island trails

15% All visitors, Antelope | sland trails, weekdays

12% Deer hunters, Wisconsin (area managed to provide alow-densty hunt)

Besides perceived crowding, other socia impacts relate to the nature and frequency of
encounters with different types of users. Socid impacts that arise from the presence or activities of
other user groups, when they are engaged in the norma actions of personsin such agroup, aretypicaly
classfied as*“conflict.” Jacob and Schreyer (1980) devel oped the most commonly used definition of
recregtion conflict: “god interference atributed to another’s behavior.” In other words, conflict is said
to occur when the ectivities of another group or individua detract from one' s ahility to achieve the gods
one has for arecreation experience (solitude, quiet, escape from urban sghts and sounds, interaction
with family and friends, and so on). For example, conflict between ATV riders and hikers generaly has
its roots in the ways that motorized vehicle use can interfere with the escgpe and solitude matives of
hikers. Socid impacts dso can occur if visitors perceive that others are engaged in behaviorsthat are
samply ingppropriate for the setting, regardless of whether the perpetrators are part of a different group
or not. Such behaviors, which might include littering, Speeding, writing graffiti, or rudenessto others, are
caled “depreciative.”

Our survey included a single question that could pertain to either conflict or depreciative
behavior, depending on circumstances. “ Do you ever fed that the actions of others diminish your
enjoyment of an Antelope Idand vist?” The question refersto diminished enjoyment rather than god
interference because recregtionists often do not think of themselves aslooking to achieve “gods’ viaa
recregtion experience even if that’ s redly what they’ re doing (Manning 1986). We then asked how
often such incidents occur, and who is responsble for them.

Reaults of this assessment are shown in Table 6. Such incidents are relatively rare on Antelope
Idand, as they were reported by just 18% of devel oped-site visitors and 22% of trail users. For those
who did experience such incidents, amgority of both developed-ste vistors and trall users said they
occur “rarely.” A few people said their experiences were diminished by non-recregtion activities
(causaway congtruction and brine shrimping). Haf of the incidents reported by devel oped-gSte vidtors
were of depreciative behaviors (littering, inconsiderate behavior, small unsupervised children) compared
to 24% of those reported by trail users. Trall users were more likely to say their experiences had been
diminished by other user groups, particularly horseback riders and bicyclists. Given the rdatively low
frequency of use by horseback riders, the fact that nine different respondents mentioned their

16



experiences had been diminished by encounters with horseback riders may be an indicator of a
potentialy growing user group conflict. Four of the complaints about bicycles were made by horseback
riders. The complaints about horses were salit roughly evenly between hikers and bicycligts.

Another way to assess socid impactsisto ask vigtors directly whether they believe that such
impacts are a problem at a particular setting. We asked al respondents to rate conditions in the north
end of the park — including environmenta and facility conditions aswell as socid conditions— and
aso asked trall usersto rate conditions in the backcountry. The measure in both cases was a five-point
Likert-type scale were 1= no problem and 5= a big problem.

Reaults of thisandyssae shownin Table 7. All of the ratings are well below the scale
midpoint of 3.0, and in no instance did more than 10% of the respondents rate a particular condition as
a“4’ or“5’ (i.e, amoderate to large problem). Among the socid conditions listed, the highest ratings
for the north end of the idand were for people walking off trail, and people with dogs. There were no
sgnificant differences between ratings by trall users and developed-dtevigtors. Ratingsfor the
backcountry portions of the park were, if anything, dightly lower than those for the developed aress.
Again, there was a dightly higher tendency to believe that dogs posed a problem, athough here the
question asked about dogs “not on aleash” — a specia concern for managers dueto the area’s
abundant wildlife. There dso was adightly elevated level of concern about horse manure on trails.

Although the difference is not satidicaly sgnificant, ratings of soil erason are dightly higher than
the ratings for socia impacts for both the north end and backcountry. Reatings for

Table 6: Reports of conflict or depreciative behavior

NORTH END ONLY TRAIL USERS

N Pet. N Pet

Do others actions ever diminish enjoyment?

Yes 212 82% 145 78%

No 46 18% 42  22%
How often does this happen?

Often (more than twice a day) 1 2% 1 2%

Sometimes (once or twice aday) 20 42% 19 35%

Rardy 27 56% 34 63%
*Who is usudly responsible?

Brine shrimpers 3 9% 0

Congtruction activities 1 3% 0

Inconsiderate visitors 8 25% 6 14%
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Litterers 7 22% 3 7%

Smadll, unsupervised children 1 3% 1 2%
Automobiles 6 19% 8 19%
Bicydids 0 5 12%
Campers 0 1 2%
Four-wheders 0 1 2%
Horses 0 9 21%
Large groups 1 3% 3 7%
Large vehicles 0 2 5%
Trall users (unspecified) 0 1 2%

trampled vegetation in the north end were dso dightly higher than for socid impacts. Thisfinding is
conggtent with research in the Forest Service's urban-proximate wilderness areas just east of the Salt
Lake Vdley, where vigtors were found to be more sengtive to impacts to the biophysica environment
than they were to socia impacts (Hoss and Brunson, in press).

Ecological behaviors, attitudes, and knowledge

Protection of Antelope Idand’'s ecological system is the other key element in protecting the
park’s natura resources as well as the experiences of itsvistors. Assessing the biophysica impacts of
outdoor recredtion istypicaly atask for naturd scientists who evauate how vigtors behaviors affect
the non-human components of the ecosystem. However, once those impacts are measured, a strategy
for safeguarding those ecosystem eements cannot be devel oped without an understanding of how
vigitors respond to the biophysical environment. Those responses can be behaviora (e.g., cregping
close to a nesting shorebird to take a photograph) or cognitive (e.g., the attitudes and knowledge
people have about shorebirds and their sengtivity to disturbance during the nesting season). Our survey
contained items designed to measure both types of response. The questions measuring behaviora
responses to nature were completed only by visitorsto the park’ s backcountry (Table 8). They
conssted of a series of questions about interactions with wildlife, and a set of five Likert-type items
asking about the frequency of selected behaviors that may be seen as contrary to accepted minimum-
impact behaviors or to the park’ s rules about staying on trails. Overal, these results suggest that trail
users do not see themsealves as having very much impact on the natural qudities of the park.

Eighty-four percent of our respondents indicated they had seen wildlife during their visits, manly
bison, birds, antelope, and/or coyotes. To further explore the vigtor/wildlife interactions, we asked
respondents to pick a particular speciesthey found “most impressive,” and to answer additiona
questions about that species. Twenty-four percent of respondents saw wildlife with young — dl of
them bison except alone report of ayoung antelope. Only 6 people (4%) reported they had tried to
gpproach an animd, but 35% said animals moved away in response to their presence. Of those animals
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that moved away, 68% were sad to have remained in sight, athough usudly after having moved more
than 100 feet away. We found no differences in responses based on the species that was considered
most impressive.

Since the park dready requirestrall usersto reman on the marked trall a dl times, itis
noteworthy that most visitors reported leaving the trail only rarely (Table 8). Eighty percent or more
indicated that they had never Ieft the trall to observe wildlife, avoid mud or debris, or take a shortcut.
Sightly more than one-third left the trail to make way for other trail users. The most commonly
reported behavior that doesn't fit park rules or minimum-impact guiddines was traveling two or more
abreast on trails. When we cross-tabulated responses to this section of the survey with people's
backcountry travel modes (hiking, horseback riding, or mountain biking) we found no discernable
patterns except in the case of walking two or more abreast. Horseback riders were most likely to
engage in this behavior, with 77% reporting that they had done so at least once, compared to 51% of
hikers and 34% of mountain bikers,

Cognitive responses to the naturad environment can include knowledge about naturd systems, as
well as attitudes toward the use and protection of those systems. Understanding these responsesis
important for protection of the natural qualities of recreation settings because protective management
actions are more eadly achieved if recreation visitors understand the reasons why those actions are
being taken aswell asthe potentia consequences of not taking them, and if they believe those actions
are important to their continued enjoyment of the setting.

To assess cognitive responses, the survey instrument asked respondents to indicate their
agreement or disagreement with a series of Six belief satements (i.e., satements about what is) and nine
attitude statements (i.e., statements about what should be) with respect to the naturd

Table 7: Respondents' ratings of selected conditionswithin the park

North End Tral

Conditionson north end vigtors users
Too many hikers on the trail 1.42* 1.25
Too many people at campsites  1.55 1.55

Mesting horses on the trall 1.39 135
Meseting mountain bikes on the trail 1.54 143
Litter 1.56 1.50
People with dogs 1.64 1.65
Horse manure on the trall 151 1.58
People waking off the trail 1.74 1.60
Soil eroson ontrals 1.65 1.79
Trampled vegetation 1.74 1.60
Restrooms 1.86 181
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Conditions in the backcountry
Too many people on thetrall
Mesting horses on the trall
Meseting mountain bikes on the trail
Litter

Dogs not on aleash

Horse manure on the trall

People waking off the trail

Soil eroson ontrals

Trampled vegetation

na
na
na
na
na
na
na
na
na

'Ratings on a scale from 1=no program to 5=big problem
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Table 8: Behavioral responsesto the natural ecosystem by trail users

N Pct.
Reported seeing wildlife during vist 177 84%
Maost commonly seen wildlife species
Bison 129 73%
Birds (various species) 69 39%
Antelope 44 25%
Coyote 26 15%
Rabbit 17 10%
Deer 16 9%
Lizards 7 4%
Snakes 5 3%
Bighorn sheep 3 2%
Other [fox, badger, mice, ek(?)] 1 each
Wildlife species consdered “most impressve’
Bison 83 63%
Antelope 14 11%
Birds 12 9%
Coyote 9 7%
Other [rabbit, elk, sheep, fox, badger] 12 9%
Responses of/to “most impressive’ species
Animastha had young 40 24%
Respondent tried to gpproach anima? 6 4%

Did animal retreat in response to your presence? 57 35%
If animal retrested, how far?

Only ashort distance 15 26%

More than 100 ft, but ill in Sght 24 42%

Out of sght into burrow or hiding place 8 14%

Out of 9ght along distance awvay 10 18%

Frequency of departures from minimum-impact behaviors

How often did you...? Never 1-2times 3-4times Often
Leavethetral to observe wildlife 82%  14% 2% 2%
Leavethetral toavoid mud or debris  80%  19% <1% <1%
Leavethetrall to avoid other users 62%  32% 5% 1%
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Wadk two or more abreast on trails 57% 26% 11% 7%
Take ashortcut off the marked trail 90% 9% 1%
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Table 9: Cognitive responsesto Antelope Island’s natural ecosystem

NORTH END TRAIL USERS
Pct. of agreement with belief statement Agree Disagree DK Agree Disagree DK
Anteope Idand is an important stopping 71% 3% 26% 1% 3% 20%

place for migrating birds
Antelope Idand is home to vegetation 62% 4% 34% 70% 5% 26%
unique to the Greet Basin
*The bison population on Antelope Idand has  23% 8% 69% 31% 12% 58%
agene found nowhere dse in theworld
Wildlifeis especidly sengtive to human 84% 1% 15% 85% 4% 11%
impact during the birthing season
Antelope Idand is home to a herd of 33% 7% 60% 45% 5% 56%
Cdiforniabighorn sheep
* Antelope Idand has no snakes 10% 21% 70% 10% 42% 48%

Levels of support/opposition to attitude statements North end Trail users

People should stay on the trailsin prime wildlife 457 4.43
habitat

If I knew my actionsin the backcountry harmed 4.56 4.47
wildlife, | would change my actions

*| would support trail closures during the spring 4.44 4.11
birthing season

Keeping Antelope Idand asit iswould preserve 4.25 411
valuable open space

If | saw people doing things that harm the backcountry 4.03 4.05
| would suggest less harmful waysto act

If backcountry travel is not redtricted, the vegetation  3.79 3.64
will be damaged

We should regtrict human activity on theidand to 3.59 3.46
protect habitat

Antelope Idand should be devel oped further to make 2.61 2.68
it a better tourist attraction

We don't need to redtrict visitors because humans 2.04 2.07

and nature don't conflict
'"Mean level of agreement where 1=strongly disagree, 2=disagree, 3=neutral, 4=agree, and 5=strongly agree
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resources of Antelope Idand. The belief statements were drawn from information provided in
interpretive materids found at the Visitor Center. The attitude statements were developed from
gatements found in various sources, including severd from a previous sudy of minimum-impact
recregtion practices in southern Utah (Ruehrwein 1998). Table 9 displays results of thisanayss.

The belief statementsincluded five true statements and one that was fase (Antelope Idand has
no snakes). Respondents were mogt likely to know that wildlife are especidly sengtive to disturbance
during birthing season and that Antelope Idand is an important stopover for migratory birds, and least
likely to know about the idand’ s bighorn sheep herd and the genetic makeup of its bison herd. The
percentage of respondents who answered “don’t know” to these statements was generally quite high,
ranging as high as 70% for the statements about bison genetics and snakes. Trall users were dightly
more likely than developed-gte visitors to know about the idand’ s natura resources.

Responses to the attitude statements (Table 9) show that visitors to both the northern and
southern portions of the idand express strong support for protection of the park’s natura resources
even if thet would place some limitations on human activities. Only two of the Statements drew more
opposition than support: one which caled for further development of the idand and one that said there
was no need to redtrict visitors because wildlife and humans do not come into conflict. There was
somewhat higher support for statements that emphasized persona respongbility rather than park-
imposed redtrictions on use. Interestingly, 75% of those who reported that they persondly had left the
trail to observe wildlife nonetheless agreed that people should stay on the trall in prime wildlife habitat.

There were no differences in responses from trail users and devel oped-Site visitors except that
the latter were more likely to support trail closures during the spring birthing season. However, there
was widespread support for spring closures even among trail users— only 9% of trall users disagreed
with that statement, while 74% agreed. We did not find differences in support between hikers,
mountain bikers, and horseback riders

A separate question asked dl respondents the more generd question of whether, “in order to
preserve the natura setting of Antelope Idand, ... Utah State Parks should restrict certain uses or
activitieson theland?’ Sixty-five percent of vistors answered “yes’ to that question, 32% said “no”
and 3% were unsure, with no significant difference in responses from devel oped-sSte vistors and trall
users. The question aso included a space where respondents could indicate which uses or activities
should be redtricted. This open-ended approach yielded along list of potentia restrictions from off-
highway vehicles to extreme sports to brine shrimping to smoking. Uses or activities that were
mentioned by at least three different respondents were: off- highway vehicles (77 respondents);
motorized vehicles (45); off-tral travel (29); camping and mountain biking (22 each); anything that
disturbs the environment (15); paved roads (14); horses (13); campfires (7); numbers of people (6);
acohol use and jet skis (4 each); commercid activities, large groups, littering, and “anything that makes
noise’ (3 each).
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Table 10: Beliefs about the appropriateness of current park management

NORTH END ONLY TRAIL USERS
Too About Too Too About Too
Evduations of North End management Little Right Much Litlte Right Much
Number of fadilities 33% 61% 2% 37% 56% 4%
Number of campsites 20% 66% 2% 19% 68% 5%
*Number of trails 18% 74% 8% 16% 63% 4%
Number of roads 16% 75% 4% 10% 82% 7%
Campfire restrictions 9% 71% 10% 10% 73% 10%
Evduations of trails management
Number of trails na 42% 55% 3%
Number of trail Sgns na 37% 60% 2%
Number of trall patrol people na 30% 62% 4%
Trall maintenance na 15% 77% 6%
Number of roads na 15% 77% 6%
Restrictions on off-trall travel na 13% 68% 17%
Redtrictions on overnight use na 11% 69% 15%
Redtrictions on visitor use na 9% 74% 14%

(Note: percentages do not add up because some respondents wrote in that they were unsure)

Vidtors evaluations of current park management

Finally, we asked two questions that dlowed visitors to evaluate the current level of
management emphasis placed on different aspects of Antelope Idand. These questions took the form of
Likert-type scales where respondents could indicate whether various aspects of the park’s current
management were “too little,” “about right,” or “too much.” One of these scaes was included in the
section of the survey pertaining to the north end, and one was included in the section of the survey for
backcountry vistors. The results are shown in Table 10.

For each of these evauations, amgority of respondents said current levels of manegement
emphasis were “about right.” However, satisfaction levels gppear to be dightly higher for the developed
portions of the park than for the backcountry. For the north end of theidand, at least two-thirds of
vigtors are satisfied with the current number of trails, campsites and roads, as well as with the current
regtrictions on campfires. However, there isless satisfaction with the number of facilities (restrooms,
restaurants, etc.) currently being provided. About one-third of vigtors believe that too few facilities are
now provided. There were no differences in these evauations between trail users and those who visited
only the developed part of the park, except that trail users were more likely to believe there are too few
trals.
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Andysis of vigtors evauations of backcountry management shows that satisfaction with the
trallsthemsdves s lower than satisfaction with the rules associated with the trails. Forty-two percent of
trail users believe there should be more trails than are currently provided, 37% believe there should be
moretrail Sgns, and 30% believe there should be more people out patrolling the trails. Eighty percent
of trall users reported that they had not seen any of the park’s volunteer trall patrollers during their vists,
of those who had, about 75% said the trail patrol person had spoken with them during their vist.

Conclusions and Recommendations

This report has described results of asurvey of recrestion vistors to Antelope Idand State Park
which was designed to obtain information that could be used to guide management strategies designed
to balance recreation uses with protection of the idand’s natural resources. If thereis an overdl
conclusion that can be drawn from our findings, it is that the park is currently in excellent shape. We
found surprisingly little evidence of the socid impacts that typicaly are associated with heavy recrestion
use. Similarly, vistors' reports of their own behaviors with respect to the natura resources of Antelope
Idand suggest that the ecological impacts of recreation use remain light, although we agree that any
conclusions about ecological impacts must be supported by independent observations of visitor
behaviors, especidly in the backcountry.

Equdly important, we found a vistor population who is keenly interested in maintaining the
park’s ecosystemn, especidly itswildlife. The opportunity to view wildlifein anaturd setting is perhaps
the greatest draw of Antelope Idand, and visitors want to maintain that opportunity. At the sametime,
they are a least generdly aware of the potentid for recreation use to threaten wildlife, and they are
willing to accept some redtrictions on useif necessary to protect wildlife. Therefore, if biologica
evauation finds that recreation use does have a negative effect on wildlife— particularly during the
Spring when young animals are epecidly vulnerable to disturbance — it appears that restrictions will be
acceptable to Antelope Idand visitors. At the same time, we found some preference for voluntary
actions rather than manager-imposed restrictions on the primary activities of hiking, cycling, horseback
riding, and devel oped- ste wildlife viewing.

It should be emphasi zed that we found no evidence that any such redtrictions are currently
needed, either to protect the natura system or to prevent socid impacts that could degrade the
recreation experiences of Antelope Idand vistors. We do urge park managers to continue to monitor
socia impacts by repesting a periodic intervals those portions of the survey that measure socia
impacts, eg., the crowding scae developed by Shelby et al. (1989), or the question asking if the
actions of others ever diminish visitors experiences. Probably this can be done without hiring outside
assistance because of the amplicity of the measures and the ease of adminigtering surveys a the
entrance station or visitor center.
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Antelope Idand attracts a primarily urban population, with 60% of vistors coming from the
four-county Salt Lake metropolitan area and alarge number of other visitors from urban centers
elsawherein the United States. Because rapid population growth is projected to continue along the
Wasatch Front, aswell asin other Western metropolitan areas, the urban nature of the vigtor
population is unlikely to change. Asaresult there is continued potentia for crowding or other socid
impacts, underscoring the need to periodically monitor socia impacts of recrestion use. Another effect
is that, because urban residents tend to be somewhat disconnected from natural processes, the
Antelope Idand visitor population is not highly knowledgeable about the park’ s ecosystems. Despite
excdlent interpretation at the park’ s visitor center, alarge number of visitors were unaware of important
or unusud facts about idand wildlife. Increased educationd efforts, including some that may be done
off-gte, can be vauable in helping vistors become aware of the consequences of human activities on the
idand's spectacular natura resources.

Our research emphasized the attitudes and behaviors of visitors to the park’ s backcountry
because of the particular interest in how recregtion affects wildlife. We found that trall userstend to
come to the park more frequently than developed-site visitors and are more likely to be local residents.
We dso found that this group may be dightly less stisfied with park management than devel oped-Site
vigitors, primarily because they would like to have greater opportunities to enjoy backcountry hiking,
bicycling, and horseback riding in the park. While development of entirely new trails may be a problem
due to the ongoing need to protect wildlife, park officids should look for opportunities to increase the
length and diversty of tralls.

One way in which this might be done would be through the development of short spur trails,
especidly where they might provide better accessto viewpoints or resting places. For example, the
Frary Pegk trail passes on the leved for severad hundred yards aong the east Sde of the ridge north of
the peak before rising to a point where hikers can see across to the west Side of the Great Salt Lake.
For many hikers, the temptation to go off-trall for the view may be grest. We found a higher-than+
desirable incidence of people saying they had Ieft the trail to view wildlife; perhaps one reason isthet the
trail does not reach the best wildlife-viewing points.

We found afew other areas that may warrant the atention of park managers. the number and
distribution of bathroom facilities; the frequency of backcountry patrols; the presence of petsin areas of
the park. In generd, however, we found high levels of satisfaction not only with the experiences that
Antelope Idand provides but aso with the current levels of management being provided by Utah State
Parks and Recreation. Park officids should be judtifiably proud of the way that Antelope Idand State
Park is meseting the needs of the state' s recreation public, and should look forward to the opportunities
they have to continue providing a high-quaity outdoor experience in aunique and highly vaued naturd
Setting.
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Appendix A: Survey Instrument

Section 1

Thefollowing questions ask about the visit when we contacted you about thissurvey.

1. How long wasyour visit to Antelope Idand?
A few hoursor less
Half to full day
Overnight

2. Did thisyear’s opening of the southern portion of Antelope Island affect your decision to visit the
idand? Yes No

3. Please describethe group you visited Antelope Idand with
__ Family and/or friends
Membersof aclub or group (Scouts, etc.)
M ember s of an environmental organization (Sierra
Club, Audubon Society, etc.)
| camealone

4. How many peoplewerein your group?

5. Did you get the kind of experience you wanted?
YES, it waseverything | wanted
YES, it turned out mostly theway | wanted
SOMEWHAT, but therewere afew things| wish had gone better
NO, only afew thingsturned out as| wanted
__ NO, it wasnothing like wanted

6. How likdly isit that you will make additional visitsto the Idand?
Very likely
__ Somewhat likely
Not very likely
Not sure

7. If not very likely, please explain why:

8. What placesdid you visit whileat Antelopeldand? (Check all that apply)

Visitor’s Center Buffalo Point overlook
__ Fidding Garr Ranch _ Frary Peak trail

Bridger Bay Beach Mountain View trail

White Rock Bay LakeView trail

Buffalo Corrals White Rock Bay backcountry trails
____ Marina
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The next set of questions asks about your overall history of visiting Antelope I dand.

1. How often do you visit Antelope | dand?
__ Thiswasmy first visit
Onceayear or less
Several timesayear
Several timesamonth

2. Which of the following activities do you participatein whilevisiting Antelope Idand?
(Check all that apply)

Exploring historical sites Saltwater bathing
__ Birdwatching __ Camping
Hiking Mountain biking
Horseback riding Road-cycling
Picnicking Photography
Sunbathing Boating
__ Viewingwildlife __ Buffaloround-up

Educational or informative programs/activities
Other, please specify

3. We d liketo learn more about why people enjoy visiting Antelope Idand. Pleaseindicate how important
thefollowing reasons areto you personally for visiting Antelope Idand. (Circlethe best answer)

Not Somewhat Very
Important Important Important Important
Being with family and friends 1 2 3 4
) Near my home 1 2 3 4
Beingin anatural setting 1 2 3 4
I) Peace and solitude 1 2 3 4
Visiting historical sites 1 2 3 4
) Good placeto camp 1 2 3 4
Scenic beauty 1 2 3 4
1) I’'ve come herefor years 1 2 3 4
Closeto water 1 2 3 4
) Good placeto bike 1 2 3 4
Good placeto hike 1 2 3 4
) Seeing wildlifein natural state 1 2 3 4
) Good placeto sall 1 2 3 4
1) Good placeto swim 1 2 3 4
Geology 1 2 3 4

4. Doyou ever fed the actions of othersdiminish your enjoyment of an Antelope ldand visit?
Yes
No, skip to section 2
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5. How often isyour enjoyment of an Antelope ldand visit diminished by other user groups?
Often (morethan twice a day)
Sometimes (once or twice a day)
__ Rarely

6. Which user group(s) areusually responsible?

Section 2

If you visited the north end of Antelopeldand (Bridger Beach Bay, Buffalo point overlook, visitor’s
center, etc) on thevisit when we contacted you, please answer the following questionsconcerning that
visit. If not skip to section 3.

1. Did you fed the north end of Antelopeldand was crowded? (Circleone)

1 2 3 4 5 6 7 8 9
Not at all Slightly Moderately Extremdy
crowded crowded crowded crowded

2. We'd liketo know what you think of conditions on the north end of Antelopeldand? Pleaseindicate
whether you feel each item isa problem or not by circling the number that best describes how you fedl.

No problem A big problem
a) Litter 1 2 3 4 5
b) Meeting horses on thetrail 1 2 3 4 5
¢) Too many hikerson thetrail 1 2 3 4 5
d) Too many people at campsites 1 2 3 4 5
€) Horse manureon thetrail 1 2 3 4 5
f) People with dogs 1 2 3 4 5
g) Meeting mountain bikerson thetrail 1 2 3 4 5
h) Soil erosion on trails 1 2 3 4 5
i) People walking off thetrail 1 2 3 4 5
i) Trampled vegetation 1 2 3 4 5
k) Restrooms 1 2 3 4 5

3. Wewant to know how you feel about the current management practices on the north end of Antelope Idand.
Please circlethe number that best describes how you fedl.

Too little--------------- about right------------ Too much
a) Number of trails 1 2 3 4 5
b) Number of campsites 1 2 3 4 5
¢) Number of roads 1 2 3 4 5
1) Number of facilities (r estrooms, 1 2 3 4 5



restaurant, etc.)
€) Campfirerestrictions 1 2 3 4 5

Section 3

If you visited the backcountry (Frary Peak, White Rock Bay loop, Mountain View trail, etc.), on the
visit when we contacted you, please answer the following questionsconcerning that visit. If not skip to

section 4.

1. Pleaseindicate your primary mode of travel in the backcountry.
Hiking
__ Mountain biking
Hor seback riding
Other, please specify

2. Which trail(s) did you travel on during your visit to Antelope Island?

3. Did you fed theldand’sback country areaswere crowded? (Circleone)

1 2 3 4 5 6 7 8 9
Not at all Slightly M oder ately Extremely
crowded crowded crowded crowded

4. Do you see any wildlifein the area you visited? Yes No

If yes, what animals did you see?

Which of the wildlife you saw impressed you the most? (choose only one)

5. Please answer thefollowing questions about the wildlife that impressed you the most.

Did they haveyoung? Yes No Not sure
Did you try to approach the animal(s) Yes No
Did they move away in response to your presence?

Yes No

If the animal moved away, how for did it/they go? (check one)
Only a short distance (lessthan 100 feet)
Morethan 100 feet, but still in sight
__ Out of sght into a nearby burrow or hiding place
Out of sight, along distance away

6. Did you meet avolunteer trail patrol person?
Yes, but | only | saw them.
__ Yes they talked tome.
No, | did not meet a patrol person at all.
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7. Pleasecirclethe number that best describeshow often during your Antelope Isand visit you engaged in
the following practices.

Never Sometimes Often Very often
(onceor (3or4  (5+times)
twice) times)

L eft thetrail to observewildlife 1 2 3 4
)) Left thetrail to avoid mud or debris 1 2 3 4
L eft thetrail to avoid other trail users 1 2 3 4
I) Walked two or mor e abreast on thetrail 1 2 3 4
Took a shortcut off the marked trail 1 2 3 4

8. We'd liketo know what you think of conditionsin the backcountry of Antelopelsdand? Pleaseindicate
whether you fed each item isa problem or not by circling the number that best describes how you feel.

No problem A big problem
a) Litter 1 2 3 4 5
b) Meeting horseson thetrail 1 2 3 4 5
) Too many peopleon thetrail 1 2 3 4 5
d) Horsemanureon thetrail 1 2 3 4 5
€) Soil erosion on trails 1 2 3 4 5
f) Meeting mountain bikerson thetrail 1 2 3 4 5
g) Peoplewalking off thetrail 1 2 3 4 5
h) Trampled vegetation 1 2 3 4 5
i) Dogsnot on aleash 1 2 3 4 5

9. Wewant to know how you fedl about the current management practicesin the backcountry of Antelope
Idand. Pleasecirclethe number that best describes how you fedl.

Too little------------------ about right----------------- Too much
a) Number of trails 1 2 3 4 5
b) Restrictionson overnight use 1 2 3 4 5
¢) Number of roads 1 2 3 4 5
d) Restrictions on off trail travel 1 2 3 4 5
€) Restrictions on visitor use 1 2 3 4 5
f) Number of trail signs 1 2 3 4 5
0) Number of trail patrol people 1 2 3 4 5
h) Trail maintenance 1 2 3 4 5
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Section 4

If you visted Garr Ranch on the visit when we contacted you, please answer the following questions concerning
that visit. If not skip to section 5.

1. We'd liketo know why people chooseto visit Garr Ranch. Pleaseindicate how important each of the following
reasonsareto you personally for visiting Garr Ranch? (Circle the best answer)

Not Somewhat Very
Important Important Important Important
| wanted to get afed for how people 1 2 3 4
might havelived in the past.
b) It'sa good placeto have a picnic. 1 2 3 4
| was curiousto see wheretheroad went. 1 2 3 4
I) Thegroup | waswith decided to go. 1 2 3 4
Never been therebeforeand thought | 1 2 3 4
might enjoy it.
) | heard about it and wanted to seeit. 1 2 3 4
| wanted to learn about history 1 2 3 4

2. What activitiesdid you participatein whileat Garr Ranch?
__ Sdf guided tour
Picnic
Just walked around and observed historic buildings
Naturetrail
__Readinformational brochure
Other, please specify

3. How many hourswereyou at theranch? hours

4. Did you fed Garr Ranch was crowded? (Circleone)

1 2 3 4 5 6 7 8 9
Not at all Slightly M oderately Extremely
crowded crowded crowded crowded

5. We'd liketo know what you think of conditionsat Garr Ranch? Pleaseindicate whether you fedl each itemisa
problem or not by circling the number that best describes how you fedl.

No problem A big problem
a) Litter 1 2 3 4 5
b) Too many peopleat the site 1 2 3 4 5
¢) Damageto historic resour ces 1 2 3 4 5
d) Soil erosion on naturetrail 1 2 3 4 5
€) Uninteresting exhibits 1 2 3 4 5
f) Not enough exhibits/infor mation 1 2 3 4 5
g) Trampled vegetation 1 2 3 4 5



6. Wewant to know how you feel about the current management practicesat Garr Ranch. Pleasecirclethe
number that best describes how you fedl.

Too little-------------- about right------------ Too much
a) Number of trails 1 2 3 4 5
¢) Number of roads 1 2 3 4 5
d) Number of facilities (restrooms, etc.) 1 2 3 4 5
€) Restrictions on off trail travel 1 2 3 4 5
f) Restrictionson overnight use 1 2 3 4 5
g) Available parking 1 2 3 4 5
h) Interpretiveinformation 1 2 3 4 5

7. Sometimesitisnecessary to protect fragile historic resourceslikethebuildingsat Garr Ranch.
Would you support reducing the number of parking spacesat Garr Ranch?
Yes, | would support reduced parking at Garr Ranch.
No, but thecurrent limitsare OK.
No, there should be mor e parking available

Would you support limitations on accessto buildings?
Yes No Not sure

8. How did the presence of construction affect your visit? (check one)
The congtruction had no affect on my visit.
__ Theconsgtruction wasanuisance, but | till enjoyed my visit.
The construction made my visit lessenjoyable.

9. How did theinsects affect your visit?
__ Theinsectsdid not affect my visit.
Theinsectswereanuisance, but | still enjoyed my visit.
Theinsects made my visit less enjoyable.

Section 5

This section asks questions about human and natural history of Antelope Idand along with questions concer ning
how you fedl thisresour ce should be managed.

1. Inorder to preservethe natural setting of Antelopelsland, do you fedl Utah State Parksshould restrict
certain usesor activitieson theland?
Yes No
If yes, what usesor activitiesdo you feel should berestricted?
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3. Now, we'd liketo find out what our visitorsunder stand about the natural resour ceson Antelopeldand.
For each of the following statements please cir clethe number that best describes your beliefs.

Don’t
Agree  Disagree Know

Antelope ldand isan important stopping place for 1 2 3
migrating birds.
) Antelope | dand ishometo vegetation uniqueto the Great 1 2 3
Basin
Antelope | sland has no snakes. 1 2 3
1) The bison population on Antelope | dand hasa genefound 1 2 3
nowhereelsein theworld.
Wildlife is especially sensitive to human impact during the 1 2 3
birthing season.
) Antelope ldand ishometo a herd of California bighorn 1 2 3
sheen.

4. We'd also liketo know how people think the natural resour ces on Antelope ldand should be managed.
For each of thefollowing statements please circlethe number that best describesyour beliefs.

Strongly Strongly
Disagree ------------ Neutral ---------------- Agree

Keeping Antelope Iland asit iswould preserve 1 2 3 4 5
valuable open space.

)) We should restrict human activity on the 1 2 3 4 5
Idand to protect habitat.
Wedon’t need torestrict visitors because 1 2 3 4 5
humansand naturedon’t conflict.

1) If backcountry travel isnot restricted, the 1 2 3 4 5
vegetation will be damaged.
People should stay on thetrailsin prime 1 2 3 4 5
wildlife habitat.

) If I knew my actionsin the backcountry 1 2 3 4 5
harmed wildlife, | would change my actions.
If | saw people doing thingsthat harm the 1 2 3 4 5
backcountry, | would suggest less har mful
waysfor them to act.

) | would support trail closuresduring the spring 1 2 3 4 5
birthing season.
Antelope | dand should be developed further to 1 2 3 4 5

makeit a better tourist attraction.
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Section 6

Finally, we'd liketo know alittle about you for an overall profile of Antelopeldand visitors. Theinformation will be
used for statistical analysisonly. Remember that all answerswill be kept confidential.

1. What isyour age? Years

2. Areyou. .. Male Female
3. What isthe highest level of education you have completed?

Some high school

Completed high school

__ Somecaollegeor technical school

Associate or completed technical school

Bachelorsdegree

Some post graduate wor k

Advanced degree

4. Which of the following best describeswhereyou spent most of your life? (Check one)
Rural area
Small town (lessthan 5,000 people)
___ Small city (5,000-50,000 people)
L arge city (morethan 50,000 people)
Suburb of alargecity

5. What isyour zip code?

Thank you for taking timeto answer our questions. If thereisanything elseyou’d liketo tell us
about Antelope Idand, please usethe back of the survey for comments.
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Appendix B: Onsite questionnaire

Antelopeldand On-Site Survey
Thank you for agreeing to completethissurvey. Your responseswill provide valuableinformation for future
management.

1. What placesdid you visit whileat Antelope ldand? (Check all that apply)

_____Visitor'sCenter _____Buffalo Point overlook
Fielding Garr Ranch Frary Peak trail
Bridger Bay Beach Mountain View trail
White Rock Bay LakeView trail
_____BuffaloCorrals __ WhiteRock Bay backcountry trails
Marina

2. How long wasyour visit to Antelope Idand?
A few hoursor less
__ Overnight
Half tofull day

3. What isthe zip code of your permanent residence?

If youwould liketo bea part of afollow-up mail survey, pleasefill out your name and addressin the space
provided below. Thisinformation isconfidential and will only be used for pur poses of thisresearch.

Name:

Address:

City: State: Zip code:
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