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(ABSTRACT)

The purpose of this study was to estimate the extent of petrified
wood theft at two popular petrified wood sites at Petrified Forest
National Park and to describe the nature of the thieves in terms of
their Tevel of moral reasoning. A model of noncompliant behavior was
developed that incorporated the theory of reasoned action, the theory of
planned behavior, the theory of attitude accessibility, and the four-
compartment model of morality. The model proved valuable in
understanding petrified wood theft.

Data were collected by non-obtrusive observations., brief on-site
interviews, and an eleven-page mailback questionnaire. In total. 226
park visitors (125 thieves and 101 non-thieves) were observed. Of
these, 145 (77 thieves and 68 non-thieves) agreed to be interviewed and
were given a questionnaire. Altogether, 116 (61 thieves and 55 non-
thieves) returned a completed questionnaire for a combined response rate
of 80.9 percent. A total of 456 park visitors. who were not observed.
were also contacted and given a mailback questionnaire. Of these, 365

returned a completed questionnaire for a 80.0 percent response rate.



An average of 1.02 thefts were observed per hour of observation at
the two petrified wood sites. And, 1.22 percent of visitors at the two
petrified wood sites collected at Teast one piece of petrified wood. An
average of 1.6 pieces of petrified wood were taken per theft. These
findings emphasize the seriousness of petrified wood theft by park
visitors.

Thieves were found to be significantly more thoughtless than non-
thieves as measured by an impulsiveness scale. Also, thieves scored
significantly higher than non-thieves on the preconventional Tevel of
moral reasoning scale. The findings imply that intervention programs
which access desired attitudes toward petrified wood and establish a
credible threat of punishment will be the most effective in reducing

petrified wood theft.



"Whatever wisdom may be,
it 1s far off and most profound --

who can discover ite"

- Ecclesiastes 7:24 (NIV 1978)
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CHAPTER ONE: INTRODUCTION

Description of Study Location

The landscape of northeast Arizona over which the artificial
boundaries of Petrified Forest National Park (PFNP) 1lie, holds a wealth
of information about the history of the earth. This particular corner
of the world testifies to the dynamic nature of our planet and its
people. In geological terms, the land in and around the park holds rich
records recounting the earth's history some 230 million years ago. This
point in time falls into what geologists refer to as the Triassic period
(225 to 260 million years ago). Some paleozoologists and
paleobotantists consider the Triassic period to be the time when all
modern ecosystems known today were being established (USDI 1993).

The park has global significance in its illustration of life 1in
the Triassic period. It holds vivid records of a tropical wet ecosystem
that dominated this area of the world. Clues to past plant and animal
life are abundant in the park, but the petrified wood of ancient trees
dominant the surface landscape in several locations (Dedera 1983). Also
recorded by the Tandscape are the histories of several human cultures.

some dating back 10,000 years. Ruins from meeting and dwelling places.



chipped stone artifacts, rock art, shards of pottery and other cultural
artifacts attest to the fact that Native Americans visited and inhabited
this area in times past (USDI 1993).

With the westward movement of Euro-Americans in the mid-1800's,
the concentrations of petrified wood became known to the American
public. When the Atlantic and Pacific Railroad was completed in 1883
just north of the "petrified forest", the area became a travel
destination for more and more people. Some of these early visitors were
content in looking upon this wonder of nature, while others saw the
possibility of economic gain from extracting minerals contained in the
petrified wood. This led to the establishment of the town of Adamana on
the rail Tine with its mill to crush petrified wood into abrasives.
People often used dynamite to break apart large petrified wood Togs in
search of the crystals they contained. With the wholesale destruction
of the petrified forest, John Muir and others pressed for federal
protection of the area (Ash and May 1969).

President Theodore Roosevelt responded to the pressure by issuing
a proclamation under the Antiquities Act of 1906 (P.L. 34-225) that
established Petrified Forest National Monument on December 8, 1906. The
proclamation stated the purpose for establishing the monument was to
promote the public good by reserving the deposits of fossilized wood for
their scientific interest and value (P.L. 34-3266). This marked the
beginning of the protected area that would become part of PFNP on March
28, 1958 (P.L. 72-69). With the creation of the National Park Service
in 1916 came the mandate to "conserve the scenery and the natural and

historic objects and the wildlife therein and to provide for the



enjoyment of the same in such a manner and by such means as will leave
them unimpaired for the enjoyment of future generations" (P.L. 39-535).
Under this mandate, the Park Service was and still 1is required to
perform a balancing act by determining how to conserve the natural
features of the parks in the face of public enjoyment. The challenge of
this mandate is especially relevant at PFNP, where over 800,000 people
visit the park annually, coming from across the United States and around
the world (USDI 1993).

While the park contains some 93.533 acres, most of the park
visitors are concentrated along a narrow north/south corridor that
follows the 27 mile park road (See Figure 1). All of the park's main
features are located along this road or within a short distance of it.
The north end of the road provides direct access to Interstate Highway
40 and the south end to U.S. Highway 180. These access points provide
the only two entrance/exit points that are to be used by park visitors.
The typical visitor spends only a short time in the park, usually less
than three hours. For most visitors, PFNP is not a primary destination,
and for some it becomes part of their travels only after seeing a sign
along the highway that mentions the park. There are no overnight
accommodations in the park. The only visitors allowed to remain in the
park overnight are the few backpackers who stay 1in the park's

backcountry or two wilderness areas.
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Petrified Wood Theft

The mandate that directs park managers to protect the petrified
wood resource for the enjoyment of present and future generations is
challenged by park visitors who remove petrified wood from the park.
Visitors typically remove only a small amount for their personal use and
not for profit. This particular type of visitor behavior is identified
by the park's General Management Plan (USDI 1993) as the park's number
one resource protection problem. It is not the commercial collectors
that have park officials so concerned, but the common visitor who for
whatever reason takes a small amount of petrified wood from the park.
Over the years, park managers have tried a number of methods to deter
the theft of petrified wood by park visitors, however the amount of
theft has always remained at unacceptably high levels.!

Current park intervention programs include several anti-theft
messages that visitors may encounter during their visit to the park.
Park rangers at the two entrance stations inform each group of visitors
entering the park that it is illegal to do any type of collecting in a
national park. And, all groups are also asked by the ranger if they
have any petrified wood, plants, rocks, etc. that they are bringing into
the park. If so, these items are tagged to protect the visitors from
being wrongly accused of taking something they brought into the park.
Entrance station staff also have the ability to inform visitors of the
park's policies in several Tlanguages through the use of written media.
Therefore, all park visitors, with few exceptions, should be aware that

it is illegal to remove petrified wood from the park.

1See Bowman 1990 for a review.
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Along the park road and at some of the petrified wood sites,
visitors are reminded that removing petrified wood 1is prohibited.
Visitors approaching the park exit points are informed that there is a
vehicle inspection station ahead. At the "inspection" station (the
outbound side of the entrance station). visitors are asked by a ranger
if they have done any collecting while in the park. The typical
response by visitors is some form of "no". By responding with a "no",
visitors can proceed out of the park without any further inspection,
other than maybe the silent voice of their own conscience if they did
not tell the truth. If visitors respond with an affirmative answer,
they are asked to pull over and wait for a law enforcement ranger to
"inspect” what they collected.

The Painted Desert Visitor Center at the north end of the park and
the Rainbow Forest Museum at the south end of the park both contain
signs and displays that inform visitors that removing petrified wood
from the park is illegal. The Painted Desert Visitor Center also has a
video that contains an anti-theft message. Anti-theft messages at the
visitor center and the museum inform visitors of the monetary costs
(i.e. fines) they will incur if caught removing petrified wood from the
park, the cost to future generations, and the cost to their conscience.
One exhibit displays letters from park visitors who have returned
petrified wood they removed from the park. The letters often tell of
how the person's conscience became an unbearable burden in their lives
or the run of "bad Tuck" they attribute to taking petrified wood from
the park.



Law enforcement and interpretive rangers frequent the petrified
wood sites to patrol and/or to provide visitors with information about
the park. Also, to possibly ease the desire of some to take petrified
wood from the park, the park's two gift shops sell petrified wood,

obtained from private lands outside the park.

Problem Statement

With all of these anti-theft messages. one might believe that the
theft of petrified wood would be Timited to a very few individuals with
criminal intentions. However, park managers do not believe this to be
the case. Park officials feel that a typical thief can not be described
demographically, nor can the context in which the theft occurs be
described and understood adequately. For example, Tlaw enforcement
rangers feel that they have caught just about every type of visitor
taking petrified wood from the park. Also, the context of the thefts
vary. Some occur by the trails in front of other visitors. while other
thieves try to be much more discrete about their behavior.2 Many
questions need to be answered. While some of the intervention programs
may be effective in reducing the level of petrified wood theft, there is
no empirical evidence on the effectiveness of any individual program,
let alone the park's overall intervention program. In the park, there
are about as many different "theories" on how to best 1imit the theft of
petrified wood as there are park staff members.

Lacking a systematic study of the amount and nature of petrified

wood theft and the characteristics of the visitors who take petrified

2Cummins, G. and K. Isensee. 1993. Personal Communication.
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wood, park managers have relied on their intuitive assessment of the
Situation 1in designing intervention programs. Current 1intervention
programs have failed to satisfy park management objectives. An
estimated twelve tons of petrified wood are removed from the park each
year (USDI 1993). Park managers are struggling with their dual mandate
of conserving the park's petrified wood resource for future generations
while allowing the current generation to enjoy the park. The question
park managers are asking is what types of intervention programs will be
most appropriate and effective to protect both the resource and the

freedom of park visitors.

Research Objectives

To design, test, and implement an effective intervention program,
it is necessary that such a program be founded on theories of recreation
behavior, human behavior, and behavior change. This will require
information on the extent and nature of petrified wood theft and the
characteristics of thieves. The goal of this investigation is to begin
to provide such information by focusing on the role of moral reasoning
in decisions to take petrified wood. Specifically, the objectives of
this investigation are to estimate the extent of petrified wood theft at
two popular petrified wood sites and describe the nature of the thieves
as it relates to their level of moral reasoning.

It should be noted that this investigation is only a portion of
the first phase of a proposed four phase study. In addition to moral
reasoning, the first phase conducted during the summer of 1993 examined

petrified wood theft from demographic, attitudinal, motivational. and



normative perspectives. The second phase conducted during the summers
of 1993 and 1994 was concerned with physically measuring the change in
amount of petrified wood in sample plots over a year (Monkevich 1994).
The proposed third phase objectives (scheduled for implementation during
the summer of 1995) are to design a variety of anti-theft messages and
practices based on the findings of the first phase that specifically
target visitor groups failing to respond to current efforts. The
proposed fourth phase objectives are to develop and test a comprehensive
system of messages and practices designed to curb petrified wood theft

based on the findings of the previous three phases.



CHAPTER TWO: LITERATURE REVIEW AND HYPOTHESES

Noncompliant Behavior in Recreational Settings

The action of a park visitor collecting a small amount of
petrified wood from PFNP would be described as a minor act of
noncompliance by Vande Kamp et al. (1994).3  This type of behavior is
not a unique problem for park managers. In a survey of national park
superintendents, 72% of the survey participants reported noncompliance
by park visitors caused nonrepairable damage to park resources (Johnson
et al. 1994). This type of nonrepairable damage 1is often to
archeological, paleontological, and historical sites. When asked to
rank what they considered to be the most destructive noncompliant
visitor behaviors in their parks, managers ranked damaging, defacing, or
collecting paleontological, cultural, or historical objects as the

second most damaging behavior for frontcountry sites and the most

3Noncomphant visitor behavior is defined by Johnson et al. 1994
and ‘Vande Kamp et al. 1994 as "minor rule-breaking behavior or failures
to comply with minimum impact regulations (e.g.. off-trail hiking,
souvenir collecting, feeding wild animals, littering). This definition
excludes major acts of vandalism and acts motivated by obvious criminal
intent.”
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damaging behavior for backcountry sites. The behavior of collecting
petrified wood is among these highly ranked problems.

With park managers ranking these types of noncompliant visitor
behaviors as some of the most serious problems they face in protecting a
park's resources, one might expect a large amount of research to address
these issues. However, most of the existing research has focused on
noncompliant behavior as it relates to off-trail hiking (Johnson and
Swearingen 1988 & 1992 and Swearingen and Johnson 1988), camping impacts
(Clark et al. 1971, Oliver et al. 1985 and Dywer et al. 1989). and
damage to historical sites and artifacts (Gramann and Vander Stoep
1987). Martin's (1987) study on the theft of pumice from Mount St.
Helens National Volcanic Monument is the only study found to be directly
analogous to illegal collecting behavior in national parks. The study
found that 12.3% of all visitors to a short loop trail were observed to
remove at least one piece of pumice from the site with no intervention
program in place. Four intervention programs were tested: three types
of trailhead signs and a brochure. A1l proved effective in reducing the
collecting behavior. The first sign reduced the percentage of people
taking pumice to 3.3% by simply asking visitors not to remove ash or
pumice. The second sign reduced the percentage of people taking pumice
to 3.9% by requesting visitors to report violators who were seen
removing ash or pumice. The third sign reduced the percentage of people
taking pumice to 0.9% by informing visitors that they would be
prosecuted for removing ash or pumice. The interpretive brochure
reduced the percentage of people taking pumice to 3.8% by requesting

visitors to follow the rules. The study's research design however could
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not provide information on how effective the intervention was across
time or the effect of the intervention upon behavior after a visitor
left the site. Little was learned from the study of the characteristics

of the thieves or the context in which the theft took place.

Theories of Recreation Behavior

Given the desire of park managers at PFNP to reduce the theft of
petrified wood emphasizing lighthanded management techniques4, it s
helpful to Took at what theories may be applied to predict or explain
the problem behavior. Theories of recreation behavior, human behavior,
and behavior change can serve as a starting point in understanding how
to approach this problem. Understanding behavior in recreation or
leisure settings is important since it is the primary context in which
the behavior is taking place. These theories are wuseful in
understanding why people visit national parks and how they interact with
their environment in a leisure context. Human behavior theories can be
used to better understand the reasons why people do what they do. And
behavior change theories can be applied to mitigate problem behaviors

using a range of approaches.

4isitor education and subtle site manipulations that allow for
voluntary compliance of regulations (versus enforced restraint) are
examples of Tighthanded strategies. These techniques tend to be less
restrictive management interventions that strive to retain visitor
freedoms (Hammitt and Cole 1987 and Nash 1990). For example, using
interpretive signs, brochures, and/or programs that persuade visitors to
respect and protect a park's resources would be considered Tighthanded
methods. In comparison, informing visitors they are being watched at
all times by law enforcement personnel that can issue tickets leading to
heavy fines for any illegal acts would be considered heavyhanded.
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First, it is important to understand the recreation experience.
When humans embark upon a recreation experience, they may be seen as
seeking to fulfill needs not met in everyday T1ife. In a study by
Lounsbury and Polik (1992), vacation satisfaction was associated with a
relatively small set of met needs. Each individual tends to have a
unique set of needs to fulfill (Mannell and Iso-Ahola 1987).  For
example, needs that have been used in understanding recreation behavior
include: Tlearning, exploration, social contact, family togetherness and
status seeking (Driver and Tocher 1970, Schreyer and Roggenbuck 1978,
Wellman et al. 1982, and Tinsley and Tinsley 1986). What may be more
important than identifying the specific needs of individuals is their
freedom to meet their unique set of needs. Therefore, the greatest
freedom should be afforded park visitors. However, problems may arise
when visitors are allowed to freely meet their needs. Some visitors may
be trying to fulfill a need to collect unique souvenirs from their
travels to show friends when they return home as a way to seek status
(Belk 1985). Others may have impulsive urges to pick up something that
catches their eye, without giving much thought to the action itself
(Formanek 1991). Still others may feel fulfilled by getting away with
something illegal.

An individual's need for social contact and family togetherness
may also influence his or her behavior. One's behavior may at times
largely depend on his or her "personal communities” (e.g. family,
friends, etc. (Stokowski 1994)). Therefore, a park visitor's behavior
may be a reaction to the influences of his or her personal community in

a park setting. For example, the reason a person has for taking a piece
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of petrified wood may be a response to his or her personal community
that indirectly fulfills an individual need. The point is that one can
think of a myriad of reasons why a person might collect a piece of
petrified wood, how that behavior may fulfill an individual's needs, and
how one's social group influences actions taken during a park visit.
Therefore, the problem park managers face is how to allow visitors
enough freedom in a park experience to come away feeling "satisfied".
while protecting the resource for perpetuity. The most effective
solution might be to place fences or rangers at every area experiencing
petrified wood theft. However, this may seriously 1imit a visitor's
interaction with the environment, not to mention the probable expense
and intrusion on the site. As a result, many needs that could have been
met without damaging the resource are not met. and visitors needlessly

go home with an empty feeling inside.

A Model of Noncompliant Behavior

Human behavior and behavior change theories are important to
developing a clearer understanding of petrified wood theft and designing
effective intervention programs. In a perfect world, parks would
provide visitors with every freedom available so that they could fulfill
their recreational needs, and the visitors would respect and protect the
park's resources for future generations. However, since many visitors
don't behave this way, one must look to the paradigms of human behavior
to understand why people do what they do. and how undesirable behavior
can be changed and/or controlled. Vincent and Fazio (1992) 1list

normative constraints, expectations, the existence of a vested interest
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