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Abstract

Leave No Trace (LNT) has existed since the 1990’s and has been a topic of many studies
that examine its effectiveness for influencing visitor behaviors to use minimum impact practices
while visiting parks and protected areas (PPAs). Many of those studies rely on visitors reporting
their behaviors via surveys but do not utilize observed behavioral data. This study analyzed
reported and observed behaviors of visitors using informal social trails. Trail cameras collected
observed data which was compared to self-reported survey data. The study area was Tuttle Creek
State Park because State Parks are understudied areas within LNT research compared to other
types of PPAs. Moreover, this research examined various types of social trails and their usage to
gain a robust understanding of how LNT principles influence visitor behaviors. Preliminary
results show approximately 40% of visitors who self-reported that they did not use a social trail
were photographed by cameras while using non-designated trails. There is the potential that
future research on LNT should rely more on observed visitor behaviors or to use that data in

collaboration with self-reported behaviors.
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Chapter 1 - Introduction

Background

The park and recreation field is a diverse area of research that often overlaps with other
fields. This means that there is a myriad of literature about problems and questions that park
professionals face. Many of these questions relate to visitors, their behaviors and impacts
(Ancin-Murguzur et al., 2019; Esfandiar et al., 2021; Gungor et al., 2018), while others examine
phenomena like place attachment and how it influences behaviors (Eder & Arnberger, 2012;
Groshong et al., 2020). Additionally, many researchers focus on the actions that park managers
take (Engen et al., 2019; Sisneros-Kidd et al., 2021). Over the past few decades, a new area of
exploration has emerged that examines the effects of Leave No Trace practices and how it relates
to the previous research questions (visitor behaviors, impacts, place attachment, and management
actions, among others).

Leave No Trace (LNT) is a set of outdoor ethics that is taught worldwide, and it aims to
reduce the environmental impacts of visitors, while enhancing the visitor experience. It is a form
of outdoor education that educates visitors about their impacts and how to reduce them without
taking away from the experience. LNT has been taught in over 90 countries to different non-
profits and government agencies (“History of LNT - Leave No Trace Center for Outdoor Ethics,”
n.d.). This means that the principles are broad to relate to all parks and natural areas. LNT
programs have also been created that target children or specific recreation activities such as
climbing (Jones et al., 2003). The question often asked is what level of effectiveness does LNT
have on protecting the environment and how does it vary acro management agencies (City, State,

Federal, etc.) (Settina et al., 2020; Vagias, 2009). LNT is often presented as part of interpretive



signs or interpretive programs at the natural areas. To look at the effectiveness of the program,
one must look at the behaviors of the visitors and how they change based on LNT exposure.

The other major area of Leave No Trace research is the effect it has on visitors behaviors
(B. Lawhon et al., 2017, 2019; J. B. Lawhon, 2013) and the effectiveness of LNT to change
behaviors to be more pro-environmental. This would require the use of visitor behavioral data
and seeing how it compares with the preferred behaviors. Even with all this research done on
visitor behaviors and Leave No Trace, there is still a gap in the research that is not being
accounted for.
Statement of Problem

For many LNT reported behavior studies, post experience surveys are used to access
visitors at parks or protected areas. By doing so, the researchers are able to ask the visitors what
behaviors they exhibited and often what their intention were (F. G. Schwartz, 2017; Vagias et al.,
2014). There are many deficiencies of self-reported data, such as the wording, administration
method, and the potentially stigmatizing of undesirable aspects. The wording of the survey
questions can lead to some misunderstanding of what the questions is asking or what the
principles mean (B. Lawhon et al., 2017). Face-to-face surveys can lead to bias responses to
sensitive questions as well as lack of inclusion of certain populations, compared to online
surveys (Ramo et al., 2011). Similarly, visitors may underreport behaviors that are considered
undesirable behaviors (Norwood et al., 2016). Thus what can be done to get more accurate
behavioral data? One strategy is to collect observed behavioral data of the visitors. This has its
own challenges because observed behavior data are harder to collect and because these data
aren’t used as often, there are not standardized methods or means of collection. Past studies have

placed researchers at different locations to record the observed behaviors (Heberlein &



Dunwiddie, 1979). However, visitors might act differently if they see the researchers observing
them. An alternative strategy is to use inconspicuous trail cameras. Trail cameras can be set up at
specific areas to capture visitors’ real-time behavior and to understand where and when
impactful behaviors, such as the creation and propagation of social trails. The use of trail
cameras is not new, however the use of cameras to observe visitors LNT behaviors is a new
concept.

Significance

This study begins to fill the previously mentioned gap by introducing a novel approach
for collecting observational data. Along with trails cameras, this study utilized a survey to collect
self-reported behaviors that can be compared to observed data. The methods used in this study
can help researchers by giving a starting point for future projects that aim to examine visitor
behaviors. This project also contributes to the testing of different methods of collecting observed
behavioral data. Another contribution is that the results show that there are discrepancies
between self-reported and actual behaviors of visitors.

The other benefit that is gained from this research is the examination of two understudied
areas of the field, front country and State Parks, which are not as commonly studied as
backcountry federal sites (e.g., National Park Service). The importance of this is the level at
which LNT is stressed at the different locations. LNT is typically communicated more frequently
at backcountry areas or federal sites that might have more funds to spend on educational
messaging. This research identifies the user groups that use social trails and examines their LNT
knowledge and perceived behaviors. This information can help the park managers enhance/create

an LNT program at the park.



Future research should examine different methods for collecting observed data and
compare the effectiveness of different LNT principles for enhancing conservation ethic. Finally,
this research should be conducted at a National Park to examine how behaviors differ depending

on the environmental setting (e.g., wilderness).



Chapter 2 - Manuscript

Introduction

When visitors participate in outdoor recreation activities at parks and protected areas
(PPAS), they are likely to leave an impact to an extent that can range from small in magnitude to
large. Visitor behaviors can impact wildlife, vegetation, water quality, other visitors and often
show cumulative effects (Lawhon et al., 2017). PPA managers aim to mitigate severe impacts
through conservation efforts. Conservation endeavors attempt to protect the environment to keep
it unimpaired for future generations and typically can be achieved by changing visitor
behavior.(Sandbrook, 2015; Schultz, 2011). Understanding visitor behaviors is important for
conservation because PPA managers have the ability to influence behaviors by employing direct
and indirect strategies that mitigate environmental impacts. Examples of direct management are
the use of laws or regulations to alter visitor behaviors. These techniques often cost more to
implement and limit visitor autonomy. Alternately, the use of indirect management techniques
utilize educational strategies and are favored for attempting to minimize recreation impacts,
which have resulted in several programs such as Woodsy Owl, Smokey Bear, and Leave No
Trace (Lawhon et al., 2019). Indirect techniques have limitations such as visitors not taking the
time to read signs and typically require voluntary implementation by the visitor (Lawhon et al.,
2019). The behaviors and intention of visitors is what determines the effectiveness of these
interpretive signs and will vary based on location.

Visitors’ behaviors are a culmination of environmental awareness, intentions, and
perceptions (Hasebrook et al., 2022). Human understanding and awareness of environmental
crises are increasing and research shows increased support for conservation (Halpenny, 2010).

Research also reveals heightened support for conservation can be achieved by increasing social



media presence about conservation programs (Ferreira-Rodriguez, 2022). Conservation
initiatives can influence visitor attitudes and level of support (Bennett et al., 2019). Yet, most
PPA visitors can adopt stronger conservation ethic that helps minimize environmental impacts
(Halpenny, 2010). Similarly, Schultz (2011) identified a greater awareness of some issues like
crowding or noise factors, but research participants were less aware of ecological impacts they
caused. Thus, it is necessary to better understand actual behaviors (not just reported or intended)
of outdoor recreationists.

Visitor behaviors at PPAs have a direct effect on the environment. For example, social
trails (i.e. visitor created trails or unofficial trails) are formed by visitors either casually or
deliberately going off trail creating social trails in areas where this type of behavior isn’t allowed
(Primack & Terry, 2021). Typically, visitors go off-trail to avoid overcrowded areas or to
explore other areas that the trail does not reach (Primack & Terry, 2021). This type of behavior is
inappropriate in areas where off-trail exploration isn’t permitted and can result in the formation
of social trails after multiple visitors follow suit. Social trails have been shown to compact soil,
increase erosion, and disturb vegetation (Ancin-Murguzur et al., 2019). The more a social trail is
used, the more compaction and erosion is likely to occur along with vegetation trampling.
Additionally, social trails could be mis-interpreted as a formal trail resulting in more use and
impact. Knowing the impacts of social trails can help with the identifying of thresholds and
preventative measures such as Leave No Trace. An ecological threshold is defined as the
minimum acceptable conditions (Manning et al., 2022). In essence this means that there is a level

of impact that is acceptable as long as it does not surpass its threshold.

History of Leave No Trace



In 1994, the Leave No Trace (LNT) nonprofit was founded and features seven principles
for ethical recreation in the outdoors. However, environmental stewardship educational programs
had been around for many years prior. One of the first was the “No Trace” program formed in
1987, which influenced the formation of the LNT program. During the No Trace program, The
United States Forest Service, Bureau of Land Management, and the National Park Service were
distributing “Leave No Trace Land Ethics” pamphlets. In 1993, at the Outdoor Recreation
Summit, where federal agencies, NGOs, and members of the outdoor industry convened, a
decision was made to formally establish Leave No Trace (Lnt.org, para. 2). Since then, four
federal agencies have adopted the program (United States Forest Service, National Park Service,
United States Fish and Wildlife Service, Bureau of Land Management) and recently the United
States Army Corps of Engineers joined. In 2007, there was a meeting with the National
Association of State Park Directors to discuss how LNT could be used in the State Parks around
the country. Today LNT reaches 15 million Americans and several countries each year with
trainings, education, and outreach (Lnt.org, para. 5).

PPA managers understand that impacts will happen regardless if appropriate visitor
behaviors are utilized (Manning, 2009). However. the issue that most PPA managers face is a
guiding dual mandate of the agency. Dual mandates are part of many state and federal agencies
that have played a major role in the management strategies of PPAs. The U.S National Park
Service is guided by a dual mandate to conserve the natural heritage while allowing universal
access to the natural heritage areas (Haskin, 2011). The dual mandate can be problematic for
PPA managers because they are charged with conserving resources while accommodating for
visitor access. Visitor access is important so that people can benefit from PPAs and research

shows that when visitors have a quality experience they are more likely to adopt conservation



ethics (Pollastri et al., 2022). However, visitation always has a degree of impact and can
counteract conservation efforts.

Most PPAs allow a wide variety of recreation opportunities, including hiking, biking,
hunting, and fishing (KDWP, n.d.). Some of these recreation activities have a bigger impact per
visitor, while others have impacts due to sheer volume of visitors partaking in that type of
activity (Lawhon et al., 2019). Recreation sites have also gained popularity in recent decades and
that has led to an increase in environmental degradation (Vagias, 2009). A study by Kays et al.
(2017) examined how recreational activities impact wildlife and how this can be mitigated with
LNT education. The researchers found that the impact of recreational use on wildlife
communities in public areas is relatively minor and that habitat disturbances are of greater
importance (Kays et al., 2017). Another study also looked at impacts of wildlife and how LNT is
potentially able to improve the coastal species management for turtles (Ware & Fuentes, 2020).
The LNT program has proven effective for educating visitors (especially youth) and have a
positive impact on the attitudes and behaviors (Schwartz, 2017).

Because most recreation results in impacts, it is the magnitude of the impacts that often is
more concerning. LNT principles were designed for minimizing visitor impacts regardless of if
impacts are intentional or not. There are seven LNT principles, which are: Plan Ahead and
Prepare, Travel and Camp on Durable Surfaces, Dispose of Waste Properly, Leave What You
Find, Minimize Campfire Impacts, Respect Wildlife, Be Considerate to Other Visitors (LNT.org)
These principles have been taught to generations of people (15 million Americans a year)
(LNT.org, History, Para 5), yet so many still do not know them or do not fully understand how to
implement them. Two challenges of LNT principles are that people often interpret them

differently and they are guiding principles not regulations. There are PPA visitors who might not



follow specific LNT principles because they don’t feel they are effective or that the principle is
too difficult to perform (Backman et al., 2018; Lawhon et al., 2013). Other visitors will not
follow LNT because they are not experienced and know little about LNT(Lawhon et al., 2017).
To educate visitors about LNT, interpretive signs are often used. Interpretive signs are a form on
indirect management actions that are used to attempt to educate visitors. They often take the
form of signs near trail heads or around the PPA that talk about the historical/cultural/natural
significance of the area. Messaging on interpretive signs is important to deliver a concise
message to reduce undesirable behaviors, but the effectiveness of messaging should also be
examined (Peterson et al., 2020). However, the challenge remains that many of these studies rely
on reported behaviors from visitor surveys, which may not be a true reflection of actual
behaviors. Therefore, it is important to study exhibited visitor behaviors at PPAS.

The LNT principles are often referred to as outdoor ethics because they rely on visitors to
act ethically as PPA stewards even when nobody is watching. Before LNT there were many
actions that were thought of as acceptable while recreating (washing pans in the river, burning
waste, feeding wildlife, etc.). However, advancements in educational strategies have helped
prevent visitors from exhibiting undesirable behaviors that result in environmental impacts.
Every piece of trash or visitor-built fire ring that you don’t find supports LNTs impact of visitor
recreation. Gorman (Gorman, 1998, p. 1) stated that it is now just as frowned upon to wash
dished in a lake as it is to wash yourself in public. Since Gorman’s work, much has changed, but
the idea that there are fewer impacts because of LNT is supported by research findings (Settina et
al., 2020; Ware & Fuentes, 2020).

Today there is a separation emerging that has started to increase impacts and could

challenge the ethics of LNT. According to Schultz (2010), there is a general tendency for



humans to perceive themselves as separate from nature and in doing so it manifests certain
actions that might not align with conservation ethic. Many contemporary societies view nature as
a commodity that is great for recreation and health purposes. If humans perform the bare
minimum to gain the benefits provided by nature, then there is a risk of creating a watered-down
version of nature that is less biodiverse with fewer ecosystem services provided (van Heezik &
Brymer, 2018, p. 3). This was evident in 2020, with the emergence of the Coronavirus (COVID-
19). COVID-19 continues to have a huge impact on PPAs since the beginning of 2020, mainly
by increasing the number of visitors to PPAs. For example, New Jersey State Park visitation
increased by 63.4% with the onset of the pandemic (Volenec et al., 2021). Not all PPAs
experienced higher visitation numbers. In Heath County, Texas, for instance had lower PPA
visitation that varied depending how green the PPA is, proximity, size, etc. (Ding et al., 2022).
Many countries started 2020 with a decrease in park visitation before increasing back to baseline
or above visitation (Geng et al., 2021). Around 96% of outdoor space in the National Park
system remained open, allowing more public visitation (Taff et al., 2022). Arches National Park
closed for two months during the pandemic and when it reopened in May of 2020, it quickly was
receiving visitation numbers similar to that of the pre-COVID-19 years (Miller et al., 2021).
Research shows that National Parks had an increased visitation if they were within 347 km of the
individuals home of residence (Alba et al., 2022). With an increase in visitation there is likely an
increase in impacts. Additionally, impacts could be of higher magnitude if new visitors are
unaware of LNT practices.

Visitors at PPAs are bound to leave some level of impact and that is why LNT was
formed to help educate visitors about their impacts and how to minimize them when possible.

LNT has also been helpful for managers of PPASs to create indirect management practices for

10



education and awareness purposes. With an increase in visitor use at these areas it is important to
understand how visitors recreate and behave. Though it is common to only ask for reported
behaviors of visitors, little research has been conducted to understand exhibited visitor behaviors

and if those behaviors are congruent with self-reported behaviors.

Previous LNT Behavior Research

Visitor motivation research has been influential for understanding how to manage visitor
behaviors and subsequent impacts (Sisneros-Kidd et al., 2021). Sisneros-Kidd et al. (2021) states
that scarce research has been conducted that examines how visitors’ spatial behavior and their
motivations relate to impacts at PPAs. Past research has focused on where visitors travel within
PPAs but not their observed behaviors. Research has examined how visitor knowledge of the
PPA influences their behavior (Gungor et al., 2018; Sisneros-Kidd et al., 2021) and how place
attachment cognitively influences behaviors (Eder & Arnberger, 2012; Groshong et al., 2020;
Halpenny, 2010; Skibins & Powell, 2013). However, observed behaviors have rarely been
included to further understand visitor behavior, instead work has mostly focused on visitors’
reported behaviors.

Many studies have examined visitors’ behavioral intentions (Lawhon et al., 2013;
Lawhon, 2013; Vagias et al., 2014), but intention to act does not always correlate to behaving in
a certain way and other factors, like social norms, can affect behavior (Hasebrook et al., 2022).
Research done in Australia further supports that claim. Esfandiar et al. (2021) examined factors
influencing behaviors by conducting a study at Yanchep National Park and their study revealed
personal norms among visitors are a key driver of behaviors related to throwing trash away.

Hasebrook et al. (2022) states that other research should be conducted to examine how certain

11



measures affect conservation ethic and compare behavioral intention to actual behavior. A study
conducted in Canada explored the relationship between personal interpretation events and how
effective are they at influencing visitors to preform pro-environmental behaviors(Blye et al.,
2023). They found that future environmental interpretation should focus on affective
communication, personal meaning, responsibility to act, and transmission of knowledge (Blye et
al., 2023). These studies focus on intentions, but how do the actual behaviors relate?

Few studies have been conducted to understand how visitor intentions and perceptions
relate to actual behavior. Esfander et al. (2021) transitioned from measuring visitors’ intentions
and instead gathered data about exhibited behaviors related to the proper disposal of waste
(littering). Another study examined visitor compliance with trail closures and visitor knowledge
about why areas and trails are closed for restoration (F. Schwartz et al., 2018). These studies
typically examine how visitor behaviors play a role in undesignated trail creation and use. In
order to create lasting sustainability, it is critical to understand the relationship between
management intervention and visitor behaviors (F. Schwartz et al., 2018, p. 459). By
understanding this relationship, managers can understand the effectiveness of their strategies and
how these relate with visitor intentions. LNT is a strategy that can be implemented by managers
to help with specific impacts of visitors.

LNT education is comprised of two primary areas focusing on ecological and experiential
impacts of outdoor recreationists. The base seven principles are broad and might not relate to a
variety of outdoor recreation activities. To help expand the reach of the LNT organization, they
published principles pertaining to climbing that focused on how to decrease impacts (ecological
and experiential) on the natural resources, the impacts on others, and protecting access (Jones et

al., 2003). When there is expansion made to a program, it is important to examine the
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effectiveness of the additions to show justification. To this point many studies examine the
effectiveness of LNT at reducing the impacts at PPAs (Backman et al., 2018; Settina et al., 2020;
Ware & Fuentes, 2020). A specific study wanted to observe the effectiveness of LNT using the
theory of planned behavior (Vagias et al., 2014). This study found that visitors are less likely to
perform a LNT behavior if they believe that it is too difficult or how much effort the visitor must
employ to comply (Vagias et al., 2014). The location of the studies conducted might also play a
role in how effective LNT is based on visitor perceptions of the PPA.

LNT research has been conducted at many PPAs including National Parks (Backman et
al., 2018; Lawhon et al., 2013; Schafer, 2022; Taff et al., 2011; Vagias, 2009), National Forests
(Backman et al., 2018), and State Parks (Backman et al., 2018; Lawhon et al., 2017, 2019;
Lawhon, 2013). Yet, State Parks remain a location where there is limited information about
visitors in the context of LNT (Lawhon et al., 2017). According to the National Association of
State Park Directors (NASPD), there are over 6,500 State Parks in the US. By comparison there
are just over 400 National Park Service sites and 154 National Forests in the US. This means that
even though there are studies done in State Parks, the percentage of study locations is much less
than that of the Federal sites. Most of the past research regarding Leave No Trace has focused on
backcountry-overnight visitors (B. Lawhon et al., 2017; F. Schwartz et al., 2018). However, by
sheer numbers alone, day-users are by far the largest user group of protected area users and
research regarding this user-group is insufficient (Taff et al., 2014). There are still very few
studies of backcountry visitor attitudes or behaviors that use both survey and observational
methods and the few studies that use observational methods are not comparable to survey-based
research (Manning, 2022). This means that there is a gap between the survey-based research and

the observational information collected that needs to be filled.

13



Purpose
The purpose of this research is to examine visitor behaviors in relation to LNT principles

and to compare self-reported and observed visitor behavior. This will be accomplished by
surveying visitors at Tuttle Creek State Park in Kansas to understand perceptions of self-
reported-behavior and compare it with trail camera data at two locations to capture observed
behaviors. This research will fill two gaps in the literature. First, by incorporating observational
research (rather than relying on reported behaviors). Secondly, by focusing on front country
visitors at a state park, both of which are understudied areas.
Research Questions

1. What behaviors are observed by visitors in relation to LNT principles?

2. What behaviors are self-reported by visitors in relation to LNT principles?

3. What types of social trails are more likely to be used?

4. What visitor types are most likely to use social trails?

Methods

Site Selection

Tuttle Creek State Park is situated just outside the city of Manhattan, Kansas. There are
roughly 24.5 miles of trails maintained by the park staff and there are some unmaintained trails
that have arisen from visitors traveling off trails. There are two main examples of this, Western
Heritage Social trail and Cedar Ridge Social Trail. As stated earlier, Tuttle Creek State Park was
selected because, in general, State Parks and front country areas are an understudied area within
LNT research. In 2022, roughly 600,000 people visited areas within Tuttle Creek State Park (L.

Gantenbein, personal communication, February 21, 2023), and with over 6,000 State Parks
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across the U. S.(cjrw.com, n.d.), the visitation numbers far exceed that of National Parks. In fact,
in 2019, State Parks had over twice as many visitors as National Parks (813 million, 327 million
respectively, (cjrw.com, n.d.).

There were specific qualities that were desirable for the research site. First, due to limited
funding resources a local state park was preferable. Second, the study area needed formal trails
and social trails to examine. The researcher considered using a rating scale of tread durability to
help with site selection, however formal rating systems of designated trails lacked transferability.
Instead, there were two types of trails that were chosen based on the creation of the trails. The
first is a designated trail that has a social trail branching off of it. The second is a trail that was
made entirely by visitors and has not been designated as a formal trail. The other type that was
unable to be tested was a shortcut trail that connected either two trails or the same trail together.
There was no trail that met this description in the study area, so it was excluded. There were
locations that met the needs of the other trail types at Tuttle Creek State Park.

Western Heritage trail is a paved trail at Tuttle Creek State Park, and it connects Rocky
Ford Camping area to Rocky Ford Fishing area. It is a high-use trail due to its proximity to the
city of Manhattan (KS) and the accessibility of the trail. Near the mouth of the trail at Rocky
Ford Camping Area, there is a short social trail that leads down to the water. This trail has been
used by many visitors and is now just as wide, if not wider, as the designated trail and exhibits
high levels of eroded and exposed bare soil. Though it is a short trail, it is a high-use trail that
leads directly to a water source. A camera facing the social trail mouth was placed in late on July
28, 2022, and remained active until November 6™, 2022.

Cedar Ridge is an extension of Tuttle Creek State Park on the reservoir side of a dam that

hosts a marina. This park has many primitive sites (tent camping) that have shelters and open
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areas. There is a trail that traverses about 0.7 miles through the park and is Americans with
Disabilities Act (ADA) accessible. That, however, is not the trail that will be used for this study.
The trailhead of the trail being studied is located at one of the first primitive campsites as you
enter the park. It is situated facing the dam and has a nice vista for lake viewing. This trail is
located about 15 minutes north of Manhattan, making it an easy drive for locals. This trail was
selected because it fits a unique category of social trails as there is no designated trail that the
trail branches from, instead it is purely a social trail. This “trail” is also marked on google maps
as being the “spillway trail” but the administrative personnel at Tuttle Creek State Park say it
was never meant to be a trail. This potentially could lead to visitors believing that this trail is a
designated trail though there are clear signs that it is not (i.e. overgrown trailhead, server erosion,
no trail sign). The trail was formed by visitors as a way to get closer to the water to swim, fish, or
watch the sunset. The trail is visible from satellite imagery due to continued use exposing the
bare white rock beneath (Figure 1). What is also interesting about this location is that there is a

trail at Cedar Ridge that is ADA accessible, but it is not marked on google maps as existing.
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Figure 1: An image of the Cedar Ridge Social trail. Photo taken from google maps.
(Google, n.d.)

Pilot Study

In the spring of 2022, a pilot study was conducted to test the methods used for this
research with some minor alterations. Instead of testing one LNT principle, three principles
(travel and camp on durable surface, leave what you find, and dispose of waste properly) were
tested to examine which of these principles would be viable for this research. There were three
locations that were selected at Tuttle Creek State Park (Western Heritage Trail, Eagle Pass Trail,
and Willow Lake). The trail cameras were set up on February 9", 2022, and remained active
until April 10", 2022. The first two used similar settings (motion detect, 10-sec delay) and the

Willow Lake camera was set on timelapse taking a photo ever minute from 7am — 7pm. The 10-
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second delay was used to test if that was enough time between shots to eliminate repetitive
photos but still allow to see all visitors.

During those 3-months of data collection, over 40,000 photos (approx. 2,000 at Western
Heritage, 100 at Eagle Pass, 37,000 at Willow) were collected from the cameras and 17 surveys
administered after receiving IRB exempt status. Western Heritage trail camera caught 294
visitors traveling off trail. The Willow Lake trail camera found one photo of a visitor not
disposing of waste properly out of 40,000 photos. The last camera at Eagle Pass trail failed to
operate properly and captured no photos of visitors. However, there was one photo at Western
Heritage of someone taking a rock. This was the one observed behavior of someone taking
something from the park. Of the 17 visitors surveyed, 11 of them said that they stayed on trail.
Nine out of the 11 were seen, either by camera or in-person, going off trail.

This pilot study was used to then narrow down the focus of the research to focus solely
on the use of social trail because it was shown to the most observable behavior using these
methods. From there the new research questions and edits to the survey were made to better fit
the new aim of the study. The last thing that changed was the addition of the Cedar Ridge social

trail as a study site.

Data Collection
There are two data collection methods used for this research: surveys and trail cameras. A

survey was drafted and exempted by the Internal Review Board (IRB) at Kansas State University
(IRB-11119 — Appendix A). Following the exempt status, the survey was then transcribed into
the survey software Qualtrics. Qualtrics Offline App allows for the survey to be downloaded and
used on tablets. Surveys were administered electronically and upon completion, uploaded to

Qualtrics once the devices regained Wi-Fi signal. The survey began with general LNT questions
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(do you know what LNT is, when did you learn about it, etc.). Questions about visitor knowledge
of LNT followed (Lawhon et al., 2013). The next section of questions asked about their visit and
type of activities they participated in. This was used to help identify recreational activity groups.
A question asked for visitors’ motivation for participating in outdoor recreation that day
(Sisneros-Kidd et al., 2021). There were two matrix questions that were included to ask visitors
about how appropriate different activities are and do they agree or disagree with specific claims
about LNT (Lawhon et al., 2013) Finally, general demographic questions were asked. In total
there were 23 questions in the survey. Surveys were administered during the months of August
through November of 2022 on ten weekends with a few weekdays as well in order to attempt to
capture a representative sample of those using the respective trails. To prevent from altering the
behaviors of the visitors, the survey was administered after the visitors passed the social trail at
least once.

Trail cameras were set-up at both locations during the last week of July 2022. Both
cameras were set on motion detection with a 10-second delay between photos (Fairfax et al.,
2014). Throughout the four-month period the cameras where checked every two weeks for
battery life and memory space. The SD cards and batteries were replaced as needed. There was
however one 2-week period when the Cedar Ridge trail camera did not take a single photo
resulting in lost data. The cameras were taken down during the first part of November to conduct
the data analysis.

Materials

Moultrie trail cameras were used at both locations (Figure 2) as these have been

recommended by previous researchers to capture visitor use due to their long battery life (Cribbs

et al., 2022). They were stored in a lock box with a Python chain lock and zip ties holding them
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against the trees to avoid unwanted tampering. The photos were transferred to a USB drive that

was kept in a locked drawer. A backup of the photos was also saved to Microsoft OneDrive

accessible by the PI.

Figure 2: Image of the trail camera set up at Cedar Ridge.

Data Analysis
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The photos were examined every time an SD card was replaced (Figure 3). The total
number of photos for each timeframe were recorded as well as the location as to ensure data
integrity. The photos were examined and only photos that captured visitors off trail were then
used for analysis. The number of visitors caught on camera were counted and added to the
running total for that location. After the picture were counted, they were saved to the USB and
cleared off the SD card so it could be used again. This was done every two weeks throughout the
study period. The photos were then combed through using a slideshow and all photos with
visitors in them were moved to a flash drive folder labeled by the location and the timeframe of
the picture. A total count of all visitors in the photos was taken at this time also. The next step

was to match the photos to the survey responses.

T IXe
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Figure 3: Example photos taken by the cameras. Western Heritage (top) and Cedar Ridge
(bottom).

Pairing the survey to the people caught on camera is a unique challenge this study faced
because of relative novelty of the study. Before starting the research, the team worked on
devising ideas on how to solve the problem. The solution was to record general outfit or
appearance of the visitors and number of people in the group and was noted when the survey was
administered. This made it easier to identify visitors when examining photos afterwards. The
contact forms from the survey dates were consolidated into a spreadsheet with all the information
plus some additional sections that aided in the analysis (Survey Answers, Camera Findings,
Time of Completion). Once the forms were in the spreadsheet, the matching process began. First
by listing how they answered the question relating to if they stayed on trail (Yes or No), then
noting that in the table. After that was completed the description of the party was used to
examine the photos for a group that matches. The final step was to see if people who said they
stayed on trail (Y) were seen off trail (Y) and noting that in another column. Basic frequencies

and descriptive statistics were used examine the research questions.

22



Results

Out of the 154 visitors approached, 128 agreed to participate in the survey for a response
rate of 83% (124 at Western Heritage and 4 at Cedar Ridge). The majority (88%) of respondents
self-reported their race as White. The other 13% was represented by American Indian (.75%),
Asian (1.5%), Black or African American (3.01%) and Hispanic (2.26%). Another 4.5%
answered other or prefer not to say. The gender of visitors was more evenly distributed with 52%
of respondents listening female and 45% as male. There was also one non-binary response and
three did not answer. The majority of respondents fell between the ages of 21 and 70 (81%) with
most visitors reporting between the ages of 41-50 (21%). There were two visitors over the age of
81 and six that were between 18 and 21. These demographics align with the general
demographics of Manhattan where 80% of residence are White, 49% are female, and 76% fall
between the ages of 18 and 65 (U.S. Census Bureau QuickFacts, n.d.).

Most visitors (83%) had an average or below knowledge of LNT (Figure 4). Of those
visitors, 40 had no knowledge about LNT (31%). Only 16 had above average understanding
(13%) and six visitors had extensive knowledge (5%). No visitors said that they were experts of
LNT. Over 50% of visitors also had no idea what a social trail was (Figure 5). Only six visitors

were able to correctly define what social trail was (5%).
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Level of LNT Knowledge
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Figure 4: Level of Leave No Trace Knowledge of all respondents.

Does the Visitor Know What A Social Trail Is?

= Yes = Maybe = No

Figure 5: Social trail awareness.

The most common motivations for using the trail were for physical well-being (61%) and
love of nature (55%) (Figure 6). There were 32 visitors that stated their motivations were purely
recreational (25%). Other motivations such as religious, escapism, self-reflection, self-

development, and other; all received between 10-20 responses (8%-16%).
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Visitor Motivations
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Figure 6: Visitor motivations when surveyed.

The quality of the designated trail was rated by the visitors and had a mean of 4.21 (on a
Likert-type scale from 1-5) with 51 people giving the trail a 5 (40%) and 56 giving a 4 (44%)
(Table 1). There were some complaints that | received about graffiti on the sidewalk as well as

trees falling on the path that hadn’t been cleared.

Visitors Rating of Trail Quality
Min Max Mean Median Standard Deviation Variance
Trail Quality 1.00 5.00 4.21 4.00 0.78 0.60

Table 1: Visitor rating of trail quality (1-5 scale).

Research Q1 and Q2

Over the three months of data collection there were over 60,000 photos taken (6,000
Western Heritage and 55,000 Cedar Ridge) and of that roughly 2,200 were photos of visitors off
trail (800 Cedar Ridge and 1,400 Western Heritage). The reason why Cedar Ridge camera
capture roughly 10 times more photos was due to placement rather than visitation. That camera

was aiming at water leading to the movement of the water to trigger the camera. Of the 128
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surveys, 117 visitors said that they did not go off trail during their visit (91%). After conducting
the matching of the surveys to the photos it was found that of the 117 there were 46 visitors who
were seen on the trail cameras going off trail (Figure 8). That shows that 40% of visitors reported
behaviors did not align with the observed behaviors. This indicates that most visitors reported
their actual behavior, but a significant number also did not.

Reported Vs Observed Off Trail Use

100%

91%

90%
80%
70%
60%
50%

40%

40%
30%
20%
10%

0%
Reported Observed

Figure 7: Observed versus reported behaviors

Research Q3

Most visitors also responded that they would be more likely to travel off trail in a
backcountry setting (59) rather than a more developed setting (15) (Figure 9). Including the
surveyed visitors, a total of 1,199 people were seen off trail (805 at Western Heritage and 394 at
Cedar Ridge). The majority of the usage of social trails still came from the Western Heritage trail

though Cedar Ridge still receives significant use.
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Where Are Visitors More Likely To Go Off Trail?
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Figure 8: Visitor likelihood to travel off trail at different areas.

Research Q4

The main recreation activities that visitors participated in were hiking (95%), camping
(60%), fishing (53%), and canoeing/kayaking (51%). The recreation activities that had the lowest
response included horseback riding (14%), ATV or off-roading (17%), climbing (23%), and
hunting (27%). This shows a wide range of activities that visitors participate in (Figure 10). The
main recreation activities for those observed traveling off trails were hiking (36%), camping
(26%), fishing (25%), and canoeing/kayaking/rafting (21%). The activities with lower
participation were bird watching (9%), climbing (9%), ATV or off-roading (7%) and horseback
riding (6%) (Figure 11). The activities that the visitors reported as actively doing when surveyed
were counted and the activities of those who went off-trail were combined. This shows the
comparison between the total number of activities and the activities of those who went off trail

(Figure 12).
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Recreation Activities of All Visiotors
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Figure 9: Recreation activities that all visitors reported as participating in at any time in
the past. ((Activity #/128) *100)

% of Total Recreation Activities Preformed by Off Trail Users
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Figure 10: Percentage of total reported activities that the off-trail visitors have participate
at any time in the past. ((Activity #/128) *100)

28



Activites Reportted

70%
59%
60%
50%
40%

30%

3%

T 20%
20%

12%
10% 5% 6% 5% 7%
I 2%1% -y 3%q9  3%2% .2% 1%0%  1%1%  1%1%
0% — - - _ _ _
& % % % % Q & & & & &
& S N < S BS N N %l_\o & . ‘;Q\o
S A ° N © < 3" S > & <
C & & & <& (& &
> & > S
? N %\‘

M Total Off Trail

Figure 11: Comparison of activities reported as participating in at time of survey.

Two tables were created that categorized behaviors into reported (Table 2) and observed
(Table 3). The tables were then segmented using the results of three demographic questions
(Age, Race, Gender) and by level of LNT knowledge. These tables show what level of
knowledge the visitors who stayed on the trail or went off-trail have as well as what
demographics they fall into as a way to identify user groups in relation to off trail usage. These
tables can be used to examine how different age groups, race, and gender affect the level of LNT
knowledge and make assumptions about social trail usage. Most age ranges showed about 50%
off-trail usage (21-60) with three age ranges showing higher percentages (61-81+). 91% of
visitors who reported traveling off trail were White. 62% of white respondents were observed
off-trail. Even though there were more female respondents to the survey, the percentage of male

and female off-trail usage was very similar (61% and 62% respectively).
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Demographic Breakdown of Self-Reported Trail Usage

Reported Stayed on Trail Total
LNT Knowledge No Very Average Above  Extensive Expert
Knowledge Limited Average
Total 39 32 27 14 5 0 117
Age
18-20 2 2 1 1 6
21-30 5 4 7 16
31-40 8 5 2 1 16
41-50 6 9 5 6 1 27
51-60 5 6 4 1 1 17
61-70 8 4 4 3 3 22
71-80 2 1 1 2 6
81+ 2 2
Race
American Indian or 1 1
Alaskan Native
Asian 1 1 2
Black or African 1 1 2 4
America
Native Hawaiian or 0
other Pacific Islander
White 35 29 26 12 5 107
Hispanic 1 1
Other 1 1 2
Prefer Not to Say 2 1 3
Gender
Male 21 10 10 8 1 50
Female 16 21 16 6 4 63
Non-Binary 0
Prefer Not to Say 2 1 3
Reported Traveling Off Trail Total

LNT No Very Average Above Extensive Expert

Knowledge Knowledge Limited Average

Total 1 2 5 2 1 11

Age

18-20 0

21-30 1 1 1 1 4

31-40 1 1 2
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41-50
51-60
61-70
71-80
81+

O N O - O

Race

American
Indian or
Alaskan
Native
Asian
Black or
African
America

Native
Hawaiian
or other
Pacific
Islander
White
Hispanic
Other
Prefer Not
to Say

N

oo

10

oL, DN

Gender

Male
Female
Non-
Binary
Prefer Not
to Say

Table 2: Visitor breakdown based on demographics and reported behaviors.

Demographic Breakdown of Observed Trail Usage

Stayed on Trail

Total

LNT
Knowledge

No Very Average Above  Extensive Expert
Knowledge Limited Average

Total

16 18 9 4 2 0

49

Age

18-20
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21-30 2 3 4 9
31-40 4 4 1 9
41-50 3 5 2 2 1 13
51-60 1 3 1 1 1 7
61-70 2 1 1 4
71-80 1 1
81+ 0
0

Race 0
American 0
Indian or
Alaskan Native
Asian 1 1
Black or 1 1
African
America
Native 0
Hawaiian or
other Pacific
Islander
White 14 16 8 4 2 44
Hispanic 1 1
Other 1 1
Prefer Not to 1 1 2
Say
Gender
Male 10 6 4 1 1 22
Female 5 11 5 3 1 25
Non-Binary 0
Prefer Not to 1 1 2
Say

Observed Off Trail Total
LNT Knowledge No Knowledge Very Average Above Extensive Expert

Limited Average

Total 24 16 22 11 4 0 77
Age 0
18-20 1 1 2
21-30 3 2 4 1 1 11
31-40 4 2 2 1 9
41-50 3 4 4 3 14
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51-60 4 3 1 1 9
7 3 4 3 2 19

71-80 2 1 2 2 7

81+ 2 2

0

Race 0

American Indian 1 1

or Alaskan

Native

Asian 1 1

Black or African 1 2 3

America

Native Hawaiian 0

or other Pacific

Islander

White 22 15 22 9 4 72

Hispanic 1 1 2

Other 1 1 2

Prefer Not to 1 1

Say

Gender

Male 11 6 9 8 1 35

Female 12 10 12 3 3 40

Non-Binary 1 1

Prefer Not to 1 1

Say

Table 3: Visitor breakdown based on demographics and observed behaviors.

Discussion

The purpose of this study was to examine the use of cameras to capture observational
data of visitors behaviors and compare them to visitors’ reported behaviors. This is significant
because it questions how valid self-reported data is and provides a method to capture observed
data. As Manning (2022) stated, very little if any observational data is used for behaviors and
rarely is it compared to survey data. By combining the two data collections it is possible to see

that roughly 40% of the time, visitors do not accurately report their behaviors at Tuttle Creek
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State Park. This does not mean that they are intentionally doing so because it was also revealed
that a portion of visitors do not know about LNT or what a social trail is. Misunderstanding has
also been shown to play a role in LNT research (Lawhon et al., 2013). If visitors are unaware
what a social trail is, then it is likely that they will not report their behaviors correctly. This helps
show that the visitors are not well enough informed to be able to minimize their own impact. The
question then becomes how to educate the public because Tuttle has very little, if any, LNT
education practices for visitors. This also brings into questions past research about LNT that
relied on reported behaviors. With this study showing 40% of visitors’ behaviors not aligning, it
begs the question of how effective is LNT or how effective are the educational methods? The
internal validity of LNT research must be examined.

With most visitors reporting that they would use a social trail in the backcountry it raises
the question about why so many people are ok with traveling off trail in a less developed area.
This could be because that in backcountry locations, LNT may require more effort and skill to
accomplish (B. Lawhon et al., 2017). This is contradictory to the results that show that more
visitors traveled off trail at the more developed location of the two sites. A wide range of
activities that visitors participate in plays a role because over half of the visitors who participated
in hunting and fishing were see off trail. Those two recreation activities usually require traveling
off trail to reach hunting or fishing areas.

With most visitors agreeing upon most of the LNT principles it uncovers a question about
LNT understanding. Previous research suggests that understanding the principles is an important
factor influencing visitor compliance (Lawhon et al., 2013). This suggests that the visitors not
only should know the principles but understand them if they want to have acceptable behaviors.

An example of this is that most people said that building a campfire pit and having a large fire is
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acceptable, even those with LNT knowledge. People who knew LNT said that a non-acceptable
behavior (in many parks) was acceptable because of lack of understanding. Along those same
lines, social trail can often be confused for formal trails because of how many visitors use them.
This can lead to managers adopting new trails where these social trails are as a way to limit
future impacts. As stated earlier, a reason social trails form is because the formal trail does not
meet the needs of the visitors. By selecting specific social trail to make into formal trails,
managers can attempt to better suit the needs of the visitors.

During the survey period, a few visitors stated that they thought that the social trail was
part of the actual trail because of how well used it is. This is an interesting point when it comes
to past research. If a study asks if users used only the designated trail, how are the visitors going
to know what is or is not a designated trail, especially when some social trails can look like part
of the maintained trail. With everyone being able to interpret the principles differently it poses
some challenges for researchers who have their own way of interpreting them and therefore
researching the principles.

What surprised me was that roughly 8 surveyed visitors who honestly stated that they
walked off trail while on their visit. Some visitors understand what they are doing and yet
continue to walk off trail. It is also possible that some visitors chose to go off trail to avoid
crowded areas and to enjoy the solitude nature. Overcrowding on PPAs can play a role on visitor
satisfaction of their visit as well increase impacts (Rathnayake, 2015). It brings up the question
about what to do for those visitors who do know and understand the principles, yet do not follow
them? This could be done be emphasizing the importance of practicing LNT to minimize impacts
in order for future generations can enjoy these natural areas. That being said, it is possible that

the visitors understand the principles yet chose to ignore them because may not think highly of
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them (Lawhon et al., 2017). Manning (2022) also states that it is almost impossible to change
depreciative behavior (Manning, 2022).
Limitations

This study was limited on time and funding. This project was completed within one
semester of college for use as a thesis. Weather also limited the number of surveys and the
closing of some of the park for winter months. This project also did not have any additional
funding meaning that a site location had to be within driving distance to minimize the cost. Both
of those lead to only having 128 surveys completed. Future research would hopefully have more
surveys completed to provide for more population generalization.

There was also a limiting factor of having two locations but not always having the help to
be able to survey at both locations. Therefore, the vast majority of the surveys came from one
location. The other reason is because though there were 400 visitors at Cedar Ridge, the majority
of the visitors used the trail after the survey collection time and some after dark. Cedar Ridge had
the only camera problem, and it is unclear if that was human or camera error, but it still limited

the photos taken by failing to collect any for a two-week period.

Future Research
Future research would be able to expand upon this study by examining other LNT or
visitors’ behaviors at PPAs. As mentioned, there are six other LNT principles that research could
investigate. Research could also look at other types of social trails and have more sample sites
for a longer time. Since this was a newer idea of how to collect observed data, other research
could be done to compare different ways of collecting data. Another idea that could be explored

is having 2 trail cameras at each location that has a designated trail and social trail. This way one
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camera could face the social trail to count how many visitors use it and have the other camera
facing the designated trail to count visitation. This would then give a percentage of how many
visitors who walk the trail use the social trail.

It is also possible to examine if there are any differences between different times of the
year and how the visitor group vary across time. This could be done by having the project go for
12 months and line it up with the season change by grouping data into three-month periods.

Future studies should explore the relationship between reported and observed behaviors
because if the results of this study are valid at other locations, then the question needs to be
asked. Do we still use reported behaviors for research and if so, what level of variability with
reality is there? That question depends on what the scope and purpose of the study is. Some
principles are difficult to use observed behaviors and the resources available can limit how viable
observed methods. Should camera data or another method of collecting observed behaviors
become the accepted method if examining visitor behaviors? The most effective approach likely

uses several types of data collection that can be used to triangulate the findings.

37



Chapter 3 - Future Implications

What good are the results from research if it doesn’t get utilized by others? It’s kind of
like the saying if a tree falls in the forest does it make a sound. If research is done but nobody
knows about it, does it matter? The purpose of research is to find answers and then report those
findings, it is a two-part process. For this project there are a few areas that will benefit from the
results. The first being the park manager at Tuttle Creek. The second benefit resulting from this
project is that additional research and literature were produced. The final benefit goes to the
researchers who worked on this project.

Management

Tuttle Creek is a front country State Park close to the city. This means that for most
visitors LNT knowledge is not a huge priority, as shown by the data. That being said, LNT
education is still needed due to the varying levels of emphasis other parks might have on it. It is
also a way to help keep the park clean and take some stress off the staff to have to go clean-up
trashed campsites because park resources are limited. To conduct any form of education it is
important to understand your audience so that you can cater to them. The results from this study
can inform the park administration about their visitors/audience. Specifically, they gain
information about the demographics of trail users and information about the number and type of
users that travel off trail. Considering most visitors using the trail are also camping, the park
could provide an educational LNT brochure when they arrive for them to better understand the
principles and properly practice them. Additionally, managers can create a menu of messaging

strategies that can be used at a PPA that is frequented by a diversity of recreation visitor types.
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When managers implement new management practices, it is important to check for
effectiveness because there might be another way to complete the same task but more
effectively. To do this, park staff could put out interpretive signs or hand out brochures. After a
few months they could re-conduct this study to see if level of LNT knowledge among visitors
had been affected by the action(s). Or, managers could test effectiveness at pairs of trails or pairs
of trailheads by treating one location and using the other location as the control. This would
allow the manager to know whether it is worth continuing this action(s), attempting other ideas,
or abandoning the project.

Literature

Every year thousands of research papers are written and published and then cited by other
papers. It is hard to imagine how researchers stay on top of all the new methods or ideas. With so
many papers coming out, the literature on a certain topic can change so quickly if one paper finds
something different than all the rest. That paper’s methods and ideas has to be tested again and
again to see if the results are valid. Then there are comparison studies looking at the new
methods versus the old. After the field is stirred up, it either settles back to the old ways or
adopts the new. | believe that this project has the potential to make waves in the field of LNT
research and park visitor behaviors as a whole.

Previous research has rarely examined the observed behaviors of park visitors,
specifically in regard to LNT principles. This means that there are not many if any, methods that
are accepted for that type of data collection and study. That suggests that the results and methods
from this project are going to help with the creation of a new set of methods to examine behavior
at PPAs. This does not mean these methods are without flaws, but that the beginning stages of

advancement has begun. There is the potential for comparison studies looking at different
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methods for observed data (trail counters, observers on site, video vs photos, etc.). Since this
research was done at a local scale, another avenue of study could examine LNT at the City, State,
Federal, and international levels to see if recreation areas effect observed visitor behaviors.
Along those lines, a study could be conducted to look at how different levels of backcountry
affect the behaviors. This study found a gap within LNT research, and by examining that gap, a
door has opened for future projects to fill it.

Personal

| was unsure what | was getting myself into when | started this project. | had an idea of
what I wanted to look at and explore but wasn’t sure how to get there or what I’d find.
Thankfully my adviser was extremely supportive and helped me hammer out the details for this
study. As stated earlier, there were not any guiding for data collection, so | had to creatively
formulate a solution. When | started data collection, | was excited but nervous that | would not
get enough responses or that my results would not line up with what I thought would happen. 1
came to realize, thanks to my advisor’s help, that even if I didn’t find what I wanted, it would
still be beneficial. That kept me going and got me excited to see what | found. When data
analysis began, it was a relief to discover that the results aligned with what I expected. Now that
| am coming to the end, I look back at all | did and learned. It makes me proud to be able to say
that | did this. | saw a question that | was passionate about and | found the answer.

Even though I might not end up doing more research projects like this, | gained
knowledge I can use in my future career path. This experience taught me to question things more
than normal and to apply logic to solving problems. I now find myself asking questions to
coworkers about things around the office or presenting ideas to a boss to help the production.

Not only am | asking more questions, but I am presenting more ideas of how to make things

40



work better. | also have a better understanding of how the research process works if | do more
research in the future. Overall, | have gained considerable knowledge about how to structurally

solve challenging problems that use logical methods.
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others must be reported immediately to the Chair of the IRB, and / or the URCO

It is important that your human subjects activity is consistent with submissions to funding /

contract entities. It is your responsibility to initiate notification procedures to any funding /
contract entity of any changes in your activity that affects the use of human subjects.
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Appendix B - Survey

Investigating Visitor Behavior in Relation to

Leave No Trace Practices

This survey aims to understand how visitors like yourself are using park. There is a few
generic questions that provides the researchers with some information about you followed by
asking questions about your visit today. We ask that you please answer all questions honestly
and base your answers on your own experiences. Thank you for your time.

SECTION 1: Experience

Have you heard about Leave No Trace prior to this survey?
4 Yes
A No
A Maybe

If yes, are you a current Leave no Trace member?
U Yes
U No

If yes, where did you learn about Leave No Trace?

How would you describe your current knowledge of “Leave No Trace” practices?

4 No knowledge U Average Q Extensive

4 Very limited U Above average U Expert

Do you know what a social trail is?
d Yes
A No
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If yes, what is a social trail?

How often do you partake in an outdoor recreation activity?

Days a Year

What recreation activities have you done in the past (please select all that apply)?
A Hiking
A Hunting
4 Fishing
A Bird Watching
A Photography
A Climbing
A Biking
A Canoeing/Kayaking/Rafting
4 Camping
A Horseback Riding
3 ATV and Off-roading
A Other (please specify)

From the list above, what activity are you primarily partaking in today?

How many years have you been doing your primary outdoor recreation activity?

Have you visited/recreated at Tuttle Creek State Park before?
4 Yes
O No

How often do you walk this trail?

Days per Year
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SECTION 2: Your Visit

What is your motivation for hiking today?
U Spiritual or Religious
U Escapism
Q Self-Reflection
U Self-Development
U Love of Nature
U Physical Well-Being
U Purely Recreation
4 Other

How would you rate the quality of the trail you are using is? (1 — Poor Quality, 5 — Excellent
Quality)

1 2 3 4 5

L

Rank the following images based on the perceived durability of the trail.
N A e X e & QWi .

Did everyone in your group stay on the designated trails?
U Yes
4 No
Did you see someone else go off the trail?
Q Yes
U No

54



Are you more likely to go off trail in a backcountry or a more developed setting?
A Backcountry
A More Developed
A Both
A Neither
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SECTION 3: Situations

Please indicate your opinion about how acceptable the following situations are.

Playing music through
external speakers
Building a campfire
ring at your campsite
Seeing someone leave
trash along the trail or
at a campsite

Having a big campfire
in firepit

Traveling off
designated trails
Feeding the Wildlife

Having a loud party at
the campsite

Carving into a picnic
table

Keeping a single item
like a rock, plant, stick,
or feather as a

souvenir

Very

Inappropriate

a

a

Inappropriate Neutral

| d
Q d
a d
a d
Q d
Q d
Q d
Q d
a a
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Appropriate

d

a

Very
Appropriate
Q

Q



Sometimes it is too difficult to practice
“Leave No Trace”

Practicing “Leave No Trace” takes too
much time

Practicing “Leave No Trace” violates
the rights of individuals to do as they
please in the outdoors

Practicing “Leave No Trace” does not
reduce the environmental harm caused
by recreation

Practicing “Leave No Trace”
effectively protects the environment for
future generations to enjoy

Practicing “Leave No Trace” enhances
my outdoor experience

The people | recreate with believe it is
important to practice “Leave No Trace”
In general, the opinions of others have
little effect on my practicing “Leave
No Trace”

I practice “Leave No Trace” because
the people | recreate with believe it is
important

I practice “Leave No Trace” because
the park regulations state that I should

do so

Strongly
disagree

a

a
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Disagree Neutral

Q

Q

Agree

Q

Q

Strongly
Agree
Q

Q



SECTION 4: DEMOGRAPHICS

Which of these categories best indicates your race? Answer only for yourself. Please select one

or more. (select all that apply)

[ American Indian or Alaska Native

4 Asian

A Black or African American

O Native Hawaiian or other Pacific Islander
d White

A Other (please specify)

What is your gender? (select one)
a Male
A Female
A Non-binary
A Other
What is your age?

Thank you for taking time to participate in this survey.
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