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Executive Summary
Problem. In this study, I address wild horse-human conflicts on barrier islands in coastal
North Carolina. I focus primarily on barriers to public awareness and compliance with
regulations regarding wild horses on Shackleford Banks and Rachel Carson Reserve. These
islands are uninhabited, open-access spaces. These characteristics draw visitors, but they
make law enforcement and effective public communication difficult. As tourism to these
islands grows, interaction with the wild horses increases. The purpose of my project was to
collect and analyze baseline data about visitors’ knowledge and perception that influences
their behavior around the wild horses.
Approach. I used a social science approach to address visitors’ perceptions and behaviors
around regulations regarding the wild horses. I conducted expert stakeholder interviews
and visitor surveys to collect data.
Findings. Almost all (92%) respondents knew that regulations exist regarding their
interactions with wild horses and 90% said that their knowledge of these rules affected
their behavior. However, respondents frequently reported violations of these regulations.
In particular, more than two-thirds of visitors reported that they, or someone they saw,
approached closer than the regulated distance of 50 feet from a wild horse.
Conclusions. My study quantified what visitors know and think about the wild horses to
inform the development of new approaches for visitor communication. I hope that the
results of my survey will inform future decision-making on appropriate educational
approaches and wild horse-visitor management. My findings indicate that visitor behavior
is currently inconsistent with safety regulations and perceived threat, so I recommend
ways to bolster the communication of safety information and to establish methods for
effective enforcement.
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1. Introduction
1.1 Context: Human-Wildlife Interactions
Human development has left little space in nature undisturbed for wildlife. As such,
interactions between humans and wildlife have become increasingly common. Charismatic
megafauna is an indispensable part of tourism economies and conservation fundraising.
However, there are also negative consequences of interacting with wild animals. When
these interactions have negative consequences for either party, it is referred to as humanwildlife conflict (Decker et al., 2012). Regulations to restrict interactions with wildlife are
frequently violated. Dangerous interactions between visitors and charismatic megafauna
are common in nearly all ecosystems (Messmer, 2009). For example, there are a startling
number of interactions with black bears, grizzly bears, moose, wild horses, and mountain
lions, all of which have the ability to harm, or even kill, their human provoker. Managers
have an important responsibility to deal with such interactions as part of their work to
nurture sociocultural-ecological systems (Decker et al., 2012; Messmer, 2009).
Unfortunately, however, few social science studies have quantified behavior and attitudes
of people toward wild horses, in particular; there is a growing need for such research as
managers grapple with public sentiment towards these charismatic animals (Beever et al.,
2018).

1.2 Wild Horses in the United States
Wild horses are iconic symbols across diverse social, political, and environmental
landscapes and pose an interesting set of management challenges. Perhaps no other
species is as closely intertwined in the development of our nation. Wild horses still linger in
our collective memory for their embodiment of perseverance and freedom. But public
attitudes, and the management regimes they reflect, vary greatly within the United States.
Across a political and ecological mosaic, some populations are fiercely protected while
others are considered a public nuisance (Beever et al., 2018, 2019; Gruenberg, 2016;
National Research Council, 2013).
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Currently in the United States, perspectives on wild horses are regionally divided between
the east and west (Beever et al., 2018; Gruenberg, 2016; Norris, 2018). In the western part
of the country, the management of overpopulation of wild horses and burros divides
ranchers, animal rights’ activists, and conservationists (Beever et al., 2018; Norris, 2018).
Most wild horses and burros in the west live on land managed by the Bureau of Land
Management (BLM) (Beever et al., 2018). On this land alone, there are more than 88,000
free roaming wild horses and burros, with another 50,000 in holding facilities. This is
61,000 animals greater than the designated appropriate management level, a number
derived from research for a balanced use of the land and its resources (Tryon, 2019).
The count in the west dwarfs that of the east, where coastal herds total about 500 wild
horses. Most of these herds are highly managed and, overall, cherished despite their nonnative status. In the eastern United States, wild horses inhabit a limited number of small
areas along the mid-Atlantic coast, including Rachel Carson Reserve and Shackleford Banks
(in this study) as well as Assateague Island, Currituck Banks, Ocracoke, Cedar Island, and
Cumberland Island (Table 1) (Gibson, 2016; Gruenberg, 2016).
Table 1. Locations and approximate sizes of United States’ East Coast wild horse populations

State

Area

Size (Source)

Shackleford Banks*

111 (“Cape Lookout National Seashore
Shackleford Banks Horses 2019 Annual
Report,” 2019)

Rachel Carson Reserve*

30 (Frequently Asked Questions About the
Local Wild Horses, 2017)

Currituck Banks

100 (Gruenberg, 2016)

Ocracoke

15 (Adopt A Pony, 2020)

Cedar Island

21 (Pugh, 2019)

Maryland /
Virginia

Assateague /
Chincoteague Islands

76 (Assateague Island National Seashore Wild
Horse Update—March 2019, 2019) / 150
(Permits—Chincoteague, 2019)

Georgia

Cumberland Island

120-148 (Feral Horses—Cumberland Island
National Seashore, 2018)

North Carolina

*this study
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For these East Coast herds, technology and regulatory measures have made overpopulation
mostly an issue of the past, although reproductive management is practiced widely to
prevent unwanted population growth. Population numbers are maintained at target levels
through adoption, sterilization, and, to some extent, natural population carrying capacity
(Gibson, 2016; Gruenberg, 2016).

1.3 Wild Horse Management History of Study Sites
North Carolina has more wild horse herds than any other eastern state (Table 1) (Gibson,
2016). Protection of these herds is facilitated by the relative inaccessibility of these barrier
islands (Gibson, 2016). Shackleford Banks is managed by the National Park Service (NPS)
as part of the Cape Lookout National Seashore (Foundation Document Cape Lookout
National Seashore, 2012). The Rachel Carson Reserve is a network of islands managed by
North Carolina Coastal Reserve and National Estuarine Research Reserve. This latter
program is managed as a federal-state partnership between the National Oceanic and
Atmospheric Administration (NOAA) and the North Carolina Division of Coastal
Management (North Carolina National Estuarine Research Reserve Management Plan 20092014, 2009).
Shackleford Banks was inhabited for hundreds of years, beginning with Native Americans
and then by European colonists with their livestock (Foundation Document Cape Lookout
National Seashore, 2012). When Cape Lookout National Seashore was established in 1966,
with President Johnson’s signing of Public Law 89-366, it was generally accepted that the
mandated removal of all livestock would exclude the wild horses. These livestock had been
abandoned at the turn of the previous century when two very strong hurricanes forced
humans to relocate to the mainland (Prioli & Taylor, 2007). The Park’s 1987 management
plan allowed “a ‘representative’ herd of horses” horses to stay “because of their potentially
historic origin”; however, they also recognized that “maintenance and management of
these horses was contrary to one of the basic precepts of National Park Service policy”
(Prioli & Taylor, 2007, p. 59). The horses became federally protected when the Shackleford
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Banks Wild Horses Protection Act was signed by President Clinton in July 1998 (National
Park Service, 1999; Prioli & Taylor, 2007). The NPS was tasked with maintaining a herd of
100-110, in co-management with the Foundation for Shackleford Horses, which is
responsible for the adoption of horses in excess of this number. In 2005, Public Law 109–
117 updated the population requirement to a minimum of 110 horses with an ideal range
of 120-130 horses (Foundation Document Cape Lookout National Seashore, 2012; United
States Congress, 2005).
The Rachel Carson Reserve was also previously inhabited, but to a lesser extent than
Shackleford Banks. A local doctor released horses in the 1940s on the Reserve after
removing them from federal land adjacent to Shackleford Banks (Frequently Asked
Questions About the Local Wild Horses, 2017; Taggart, 2008). An exponential increase in the
population led to a die-off of many starving and sick animals in the 1980s, providing
managers with public support needed to regulate the population using immunocontraception (Taggart, 2008). A recent management plan addresses their non-native
status: “though the horses are very popular with local residents, the animals represent a
management conflict because they are an introduced species that consumes and tramples
marsh and dune vegetation vital to estuarine productivity, and their presence, activities,
and wastes alter other natural processes” (North Carolina National Estuarine Research
Reserve Management Plan 2009-2014, 2009). However, given their popularity and status as
a local cultural icon, they are unlikely to be removed in the foreseeable future and are
viewed by thousands of visitors every year.
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1.4 Current Challenges for East Coast Wild Horse Management
Perhaps the most pressing
current management concerns
regarding herds of wild horses
in the eastern United States
focuses on conflicts that arise
from interactions with visitors
(Foundation Document Cape
Lookout National Seashore,
2012; Keiper & Keiper, 1978).
Guidelines and regulations for
visiting the horses go unheeded
by visitors, to the detriment of
the health and the safety of both
parties (Figure 1). People
attempt to feed, pet, take selfies,
and allow their dogs off-leash
around the wild horses (State of
the Park Report for Cape

Figure 1. Photograph of current sign on west end of Shackleford
Banks. Identical signs are on the east end, Rachel Carson Reserve,
and mainland Beaufort, NC. Photo Credit: Lea Selby

Lookout National Seashore,
2014). Across coastal eastern
United States, visitor actions
have resulted in wounds or
broken bones from kicks and
bites (Figure 2) (Bennett,
2018; Gubitosi, 2019;
Jouvenal, 2011). Managers
also suspect that many cases
go unreported since it may
self-incriminate a visitor.

Figure 2. Visitor at Assateague Island National Seashore gets bit by a
wild horse. Photo credit: Washington Post, 2011.
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For the horses, such threats can cause fatal or sub-fatal changes in behavior. Decreased
access to freshwater sources, desensitization to humans and subsequent removal from the
wild, colliding with vehicles, fatal colic from human food, and decreased time to eat and
care for young are several impacts that put wild horses at risk (Bennett, 2018; Jouvenal,
2011; Viewing the Assateague Horses Safely, n.d.).
Managing interactions between visitors and wild horses consumes valuable time and
resources. In particular, management agencies and their supporting nonprofit
organizations do not have time nor resources to enforce regulations. Enforcement is
particularly challenging because it
may require deployment of mainland
law officials to the islands via a boat.
In addition, it is difficult for
authorities to observe and identify a
perpetrator in the act of violating a
rule because rangers or volunteers
are not frequently posted on-site
(Figure 3). This problem only
worsens as the number of visitors
grows (Keiper & Keiper, 1978; State
of the Park Report for Cape Lookout
National Seashore, 2014). I propose
that changing visitor behavior
requires a nuanced understanding of
visitors’ perceptions and attitudes
about U.S. East Coast wild horses.

Figure 3. Image taken from a visitor’s video of another visitor
harassing a wild horse that has become desensitized to humans.
The visitor gets kicked as a result. This is an example of evidence
that authorities receive regarding violations. Photo credit: People
Magazine, 2019.
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2. Methods
2.1 Theoretical Approach
I addressed social and ecological theories of human-wildlife coexistence to inform the
design of my research question and survey design. The ultimate goal of my project was to
shape human behavior towards an intended target. I investigated visitor behaviors
identified by my clients at the onset of the project. The two clients are responsible for
managing conflicts between humans and wild horses that lead to concerns over public
safety and well-being of the wild horses.

2.2 Procedural Approach
Survey development. My work addressed the need for preliminary data to understand the
scope and drivers of wild horse-human conflict. I obtained approval from the Institutional
Review Board of Duke University to work with human subjects. I was also issued research
permits by Cape Lookout National Seashore and Rachel Carson Reserve. To design an
effective, contextualized survey tool, I conducted a preliminary literature review, to better
understand the sociopolitical environment and management history of United States wild
horses. I then used this information to design a semi-structured in-person interview for
three key stakeholders involved in the management of local wild horses. Due to time
constraints, I did not conduct a formal qualitative analysis on these initial responses.
Instead, I used this expert insight to create a tool for visitor assessment.
I created a written visitor survey using relevant themes and vocabulary from the key
stakeholder interviews. In doing so, I sought to minimize all barriers for potential
respondents. I emphasized questions that could be answered briefly and chose question
styles that required little or no writing, such as multiple choice, multiple select, and Likert
scales. I purposefully did not collect self-incriminating data about violations of regulations.
Survey distribution. I pre-tested the survey tool in May 2019 on the east end of
Shackleford Banks, one of my study sites. The purpose of this pretesting was to assess any
limitations of the survey method or survey instrument (i.e. length of survey, ability to
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recruit respondents, comprehension of questions). The survey was printed on blue legal
size (8½” by 14”) paper and attached to clipboards. I gave respondents a blue or black ink
pen and asked them to complete the survey, which took about three minutes. Following
this pre-test, I made a few small revisions to content for clarity, but none to the survey
method.
My three survey sites were at the east and west ends of Shackleford Banks and on Bird
Shoal on the Rachel Carson Reserve (Figure 4). I administered this survey on-site in July
and August of 2019 to 300 respondents via convenience-based interception of visitors; I
approached visitors along the beach or as they passed me in transit to/from the ferry dropoff locations. After requesting their participation, I verbally checked that they were at least
18 years old. I offered respondents a magnet with a wild horse photograph as a token of
appreciation for their time.

DUML

Figure 4. Map of study area. Bird Shoal is on the southwest bank of the Rachel Carson Reserve. Duke University
Marine Lab (DUML) is indicated with a yellow star for reference.
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Survey analysis. I entered my paper-based survey responses into Qualtrics, an online
survey distribution, collection, and statistical analysis software. Qualtrics offers a platform
for multivariate analysis of survey results called Crosstabs. These include chi-squared tests,
ANOVAs, and z-tests. For analyses that required testing of statistical significance, I used a
95% confidence level (p=0.05). All statements including a magnitude or direction of
difference between variables (i.e. more, less, or greater than) are based on a 95%
confidence level.
I stratified the home zip codes of respondents based on local, non-local NC, and out-ofstate. ‘Local’ respondents are from an area relatively close to the study site, including all zip
codes beginning with 285--, which ranges approximately from Cedar Island west to New
Bern and south to Kinston, NC. Those with other North Carolina zip codes are referred to as
‘non-local NC’ respondents. The remaining respondents from out-of-state will be referred
to as such for the rest of this report.

3. Results
3.1 Overview
There were 300 respondents in total. The breakdown of respondents among the sample
sites were: 204 at the west end of Shackleford Banks, 37 at the east end of Shackleford
Banks, and 59 at Bird Shoal on the Rachel Carson Reserve.

3.2 Respondent Demographics
Gender. Two-thirds of respondents identified as female, one-third as male, and none as
‘other.’ The breakdown in respondent’s gender was statistically similar between all three
study sites.
Age. The average age was 42.3 with a standard deviation of 14.79 and range of 18-80 years
of age. The breakdown in respondent’s age was statistically similar between all three study
sites.
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Home location. 19% of respondents were local; 41.3% of respondents were non-local NC
residents, so most (60.3%) of the respondents were from North Carolina. The remaining
39.7% of respondents were from out of state (Figure 5). More local respondents visited
Rachel Carson Reserve than did out-of-state respondents, who tended to visit the east end
of Shackleford Banks instead. The west end of Shackleford Banks was represented by a
statistically equal spread of local, non-local NC, and out-of-state respondents.

NC - 179

Figure 5. Breakdown of respondents’ zip code merged by state (top) and by zip code within North Carolina
(bottom). Map created by Lea Selby in Esri’s ArcGIS Pro.
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3.3 Behaviors
Two-thirds (66.4%) of respondents had seen wild horses by the time the survey was
administered. Significantly more respondents on Shackleford Banks saw horses (79.9%)
than on Rachel Carson Reserve (11.9%).
Of respondents that
saw a wild horse,
67.7% reported that
they, or someone they
saw, approached closer

91 - 100 ft; 3%

>100 ft; 12%

81 - 90 ft; 3%

0 - 10 ft; 26%

71 - 80 ft; 2%
61 - 70 ft; 3%

than 50 feet from a wild
horse (Figure 6). This

51 - 60; 9%

figure was significantly
different between study
sites: 42.9% on Rachel
Carson Reserve, 58.1%

11 - 20 ft; 14%
41 - 50; 11%
31 - 40; 8% 21 - 30 ft; 9%

on the east end of
Shackleford Banks, and
70.7% on the west end
of Shackleford Banks.

Figure 6. Response breakdown to nearest percent for “What was the closest
distance (in feet) you saw anyone, including yourself, approach a wild horse?”
Distance categories outlined in red are less than the regulation minimum of
50 feet.

Overall, a quarter (25.8%) reported viewing themselves or others at a distance of 0-10 feet
from a wild horse. Of the respondents that saw wild horses on the west end of Shackleford
Banks, 29.4% reported that they, or someone they saw, were 0-10 feet from a wild horse.
On the east end of Shackleford Banks, 12.9% of respondents reported a visitor at 0-10 feet.
No respondents on Rachel Carson Reserve reported a visitor at 0-10 feet.

3.4 Knowledge
Rules. Almost all (91.8%) respondents knew that there were rules about approaching wild
horses. There was no significant difference in response based on respondent’s home
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location (local, non-local NC, or out of state), gender, or age. The study site (east or west
end of Shackleford Banks or Bird Shoal on Rachel Carson Reserve) also did not predict
knowledge of rules.
Information Source. Common local knowledge (46.0%) and ferry captains (31.7%) were
visitor’s top two sources of information about wild horses (Figure 7). The third highest
categories were brochures (21.0%) and ‘other ‘(21.3%). ‘Other’ included write-in
responses such as “friends,” “family,” “prior visits,” and “online.”

0%

10%

20%

30%

Common local knowledge

50%

60%

70%

80%

90%

100%

46%

Ferry captain

32%

Other

21%

Brochure(s)

21%

Official park website

16%

Signs on the mainland

15%

Visitor center

12%

Signs on the island

11%

Park ranger

11%

Foundation for Shackleford Horses Facebook Page

40%

5%

Figure 7. Percentage of respondents that used each information source (on a multiple select question). ‘Other’
included write-in responses such as “friends,” “family,” “prior visits,” and “online.”

Local and non-local NC respondents were significantly more likely to get information about
wild horses from common local knowledge, whereas out of state respondents were more
likely to select the ‘other’ category. Local respondents were also significantly more likely
than the other two groups to get information from signs on the island, and more likely than
non-local NC respondents to learn from park rangers. Respondents on Shackleford Banks
were significantly more likely to get information from the park’s website and the ferry
captain than were respondents on Rachel Carson Reserve. Respondent gender did not
affect information sources, though age did. Respondents aged 18-29 were significantly
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more likely than those above age 50 to get information from the ferry captain. Additionally,
those aged 18-49 were significantly more likely than those in the 50-59 age group.

3.5 Perceptions
Quality of Information. I asked respondents if the park’s availability of information about
the natural and cultural history of the wild horses was sufficient. Survey site was a
significant predictor, with respondents on the west end of Shackleford Banks significantly
more likely to agree (72.1%) than those on the east end (47.2%) or Rachel Carson Reserve
(44.8%). Those on the east end and Rachel Carson Reserve were more likely to feel neutral.
I asked respondents if the park’s availability of information about safety regarding the wild
horses was sufficient. Respondents on Shackleford Banks were significantly more likely to
agree (69.6%) than those on Rachel Carson Reserve (51.7%). Those on Rachel Carson
Reserve were significantly more likely to feel neutral.
Most (89.9%) respondents believe that knowing the rules affects how they act.
Respondents 60 years or older were significantly more likely than those 18-29 years old to
agree. Females were significantly more likely than males to agree. Locals were significantly
more likely to agree than non-local NC respondents. However, respondents on Rachel
Carson Reserve were significantly more likely to disagree with this statement than those on
Shackleford Banks. Other than these specific categorical comparisons, only gender and
survey location were significant predictors of this perception.
Almost all (93.6%) respondents agreed that knowing about wild horse behavior affected
how they acted around them. This finding did not vary significantly based on the
respondents’ experience seeing others violate distance rules. Survey location, gender, age,
or home zip code did not affect respondents’ perception that knowledge affects their
behavior.
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Safety. 90.5% of respondents believed that “it may be dangerous for people to get close to
wild horses.” No respondent on the Rachel Carson Reserve disagreed with this statement.
Respondents on the east end of Shackleford Banks were significantly more likely to
disagree than on the other two sites. When asked if it might be harmful towards the wild
horses’ welfare to get close to them, respondents on the east end of Shackleford Banks
were also more likely to disagree. Survey site was the only significant response predictor
for this statement.
I asked respondents to identify which variables affected how closely they approached wild
horses. Most (88.3%) respondents chose ‘welfare of wild horses’ (Figure 8). The second
highest choice was ‘personal safety’ at 84.7%, with third and fourth being ‘knowing the
park rules’ (75.7%) and ‘safety of others’ (60%).

0%

10%

20%

30%

40%

50%

60%

70%

Welfare of wild horses

100%

85%

Knowing the park rules

76%

Safety of others

My ability to view wild horses well

90%
88%

Personal safety

My ability to take photographs

80%

60%
28%
25%

Figure 8. Percentage of respondents that identified each reason for distancing themselves from wild horses (on
a multiple select question).

When asked to select ways that safety could be increased, respondents suggested that more
information should be available about how human behavior can endanger the welfare of
wild horses (71.0%) as well as how wild horses can endanger humans (60.0%) (Figure 9).
Respondents on the west end of Shackleford Banks were significantly more interested in
how humans endanger wild horses’ welfare than on the east end or the Rachel Carson
Reserve. It may be important to note that the west end of Shackleford Banks also had the
most reported violations (70.7%). Many (43.7%) also requested increased signage or
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supported an increased presence of rangers to enforce regulations verbally (36.3%) or
with a fine (35%). Respondents age 60 or above were significantly more likely than all
other age groups to support rangers enforcing the rules verbally.

0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Learning how humans endanger wild horses' welfare

71%

Learning how wild horses can be dangerous

60%

Increased signage

44%

Rangers enforcing the rules verbally

36%

Rangers enforcing the rules with a fine

35%

System for visitors to report misconduct
Other

32%
6%

Figure 9. Percentage of respondents that recommended specific methods of increasing visitor safety (on a
multiple select question).

Horses as Wildlife. Most (77.3%) respondents disagreed with the statement that they
treated wild horses similarly to domestic horses. Males were significantly more likely to
agree than females, though gender was not an overall strong predictor to agreeing,
disagreeing, or feeling neutral. Neither age, home location, nor survey site were strong
predictors of this response. When asked if respondents treat wild horses similarly to other
wildlife, 86.2% agreed. Females were more likely to agree. Respondents on the east end of
Shackleford Banks were significantly more likely to disagree than those on other sites.
Whether or not respondents had seen a wild horse was not a significant factor to this
response. Overall, survey site was the only significant overall predictor in treating wild
horses like other wildlife.
I also tested the relationship between a respondent’s treatment of wild horses as domestic
horses or wildlife. Respondents were either likely to be neutral on both options or have a
dichotomy between treatment. Those that treat wild horses like domestic horses were
88.9% likely to treat them like other wildlife. Those that did not treat wild horses like
domestic horses are still 87.1% likely to treat them like other wildlife.
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Management Opinions. When asked about their knowledge of wild horse management
across the United States, answers were equally distributed: agree, neutral, and disagree
received one-third of responses each. Almost all (93.3%) respondents agreed that wild
horses are an important part of our cultural heritage. Those that saw wild horses were
more likely to agree than those that did not. Overall, this response was not predicted by
island, site, gender, or age. However, there was a significant difference between specific age
groups. For example, respondents aged 60 or above were more likely to agree than those
aged 18-39; respondents aged 18-39 were more likely to feel neutral than those age 60 or
above.
About a third (37.4%) of respondents agreed that horse-visitor interactions should be
managed more frequently; 46.6% were neutral and 16.0% disagreed with this statement.
Those that disagreed were most often on Shackleford Banks or 60 years or older in age.
Otherwise, island, site, age, gender and home location were not significant predictors of
management opinion. Seeing someone violate the viewing distance rules also did not affect
a respondent’s opinion of increased management.

4. Discussion
The impetus for conducting this survey was to quantify visitor perceptions and knowledge
about wild horses in light of recent and increasing violations to regulations. Of the
respondents who saw wild horses on their visit, nearly 7 of 10 witnessed violations of the
distance regulation. Overall, more than 8 of 10 respondents were positive or neutral
towards the idea of increased management of visitor interactions with wild horses. Visitors
suggested that learning more about horse behavior and human impact would affect their
behavior. To ensure that change occurs, enforcement and continued communication about
safety and horse behaviors will be necessary. These survey results can be used to support
management decisions to protect this important natural and cultural resource.
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4.1 Analysis of Findings
Improving Behavior. The current signage reminds visitors that they should remain at
least 50 feet from wild horses and that their pets should remain leashed. Almost all
respondents were aware that some rules existed regarding their interactions with wild
horses, but I did not ask about their knowledge of specific rules. Nevertheless, two-thirds of
respondents saw someone less than 50 feet from a wild horse and a quarter observed
someone within 10 feet from a wild horse. This behavior could reflect an inability of
visitors to accurately gauge distance, a disregard for unenforced authority, or ineffective
social pressure to conform, among other reasons. Importantly, my data indicate that
knowledge of rules does not coincide with people following them, although 9 out of 10
respondents claimed that knowing the rules would affect their actions. This high rate of
inconsistency between ‘knowing’ and ‘doing’ was the purpose of this study: to explore
underlying causes of the problem to address.
Increasing Knowledge. Statistics about violations may be useful to validate existence of
regulations and their enforcement to the visiting public. A large majority of respondents
chose ‘welfare of wild horses’ as a reason for what affects how close they get to a wild
horse. The second highest choice was ‘personal safety.’ And yet, respondents did not seem
to have a good grasp on what exactly was unsafe for visitors or wild horses. When asked to
select ways that safety could be increased, respondents believed that more information
should be available about how humans endanger wild horses’ welfare, as well as how wild
horses can endanger humans. Yet, the data indicated that visitors had enough information
about safety and knowledge regarding the wild horses. Much of these inconsistencies can
be attributed to the fact that I did not ask visitors to tie their personal perceptions to selfincrimination of violations; in other words, the behaviors they saw were presumably
somewhat different than their own.
Ferry captains may be an underexploited resource of information for visitors. Every ferry
captain is obligated by the NPS to verbally review the rules about visiting the wild horses.
However, younger respondents were more likely to report this as a source of information
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than older visitors. It is possible that younger respondents were more likely to listen to the
ferry captains. Or, perhaps, they were more likely to hear over the boat engine. Older
respondents are more likely to experience hearing loss, so ferries should have the
information prominently displayed in signage as well as verbalized during passage.
Changing Perceptions. Many respondents remarked that it was difficult to gauge distance
on an island with few points of reference. Despite reporting an inability to gauge distance,
visitors seemed aware and often irritated by other visitors that did not maintain ‘enough’
distance. Distance is still a worthwhile measure for communicating safety to visitors due to
an innate ability to gauge individual situations based on the existing regulation.
It is interesting to note inconclusiveness about how respondents viewed the wild horses.
They suggest that they consistently treat them as wildlife, though some also claim to treat
domestic horses in the same way. It is possible that many visitors do not have experience
with domestic horses and therefore would treat domestic horses and wildlife similarly
regardless of wildness or domesticity. This confusion encapsulates the management issue,
as horses are an introduced feral species that cannot be removed from the two islands
because of their iconic cultural value.

4.2 Limitations
Several aspects of my survey instrument and methods should be revised for future use.
Survey Instrument. First, it would be helpful to ask respondents how they arrived at the
island (ferry or private watercraft). This would be useful to assess correlations to
knowledge and perceptions. Second, a question should ask what specific rules respondents
knew beyond the general existence of rules. Third, my survey did not address violations of
dogs off leash. Fourth, the question about how to improve visitor safety was not welldefined; for example, ‘learning about’ is not equivalent to specific actions such as ‘rangers
enforce with a fine.’ Fifth, the question that asks if visitors treat wild horses like ‘other
wildlife’ should be stated just as ‘wildlife’ to not incur confirmation bias.
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A general limitation of my work is that I did not want to ask visitors to incriminate
themselves about violations of regulations. My questions were phrased to avoid such a
problem – for example, I asked, “what was the closest distance (in feet) that anyone,
including yourself, approach a wild horse?” However, this severely limited my ability to
predict behavior based on perceptions or knowledge. It also could cause some redundancy
in reporting others’ behavior; for example, two respondents may have reported seeing the
same person at 0-10 feet from a wild horse.
Survey Methods. There were also limitations to my survey methods. I intended to survey
at other sites on Rachel Carson Reserve, but ultimately, I followed the bulk of the visitors to
Bird Shoal. There are relatively few horses on Bird Shoal, so the survey was not as relevant
for these respondents. Knowledge and perceptions would likely differ elsewhere (i.e. Town
Marsh has prominent signage). My respondents were also 66% female, which is not
representative of the visiting population. I believe that part of this bias comes from groups
of visitors, who tended to rely on 1-3 ‘lead’ females to fill out the survey on behalf of the
group. Those that declined to survey often had an objective reason that would be unlikely
to bias the overall results. For example, I was commonly told that they did not have their
reading glasses. While far-sight bias is not likely an indicator of survey answers, it was
nevertheless a limitation.

4.3 General Recommendations
Baseline data helps to bolster (and sometimes upturn) existing narratives about safety
violations. Going forward, these data can be used by managers who need justification for
allocation of resources to manage interactions between visitors and wild horses. However,
effective methods are needed now to protect the safety of wild horses and their visitors. I
have three main recommendations.
Enforcement. I recommend increasing enforcement by stationing additional volunteers or
rangers on the islands. The new Pony Patrol (discussed in “4.3 Current Efforts”) will serve
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as an excellent test of these capabilities through an increased presence of authority and
method for reporting regulation violators.
Management Task Force. The existing Wild Horse Public Education Campaign team is an
important asset to achieving unified and effective changes to visitor management. It
appears to serve as a strong vertical alignment of management needs between park
managers as well as horizontal alignment between the parks, law enforcement, and the
non-profit support systems. I highly encourage the team to continue meeting and setting an
agenda for improving visitor and horse safety.
Signage. Existing signage is limited on both islands, in large part due to the difficulty in
keeping them upright in the face of shifting sand, hurricanes, and the meddling horses they
are meant to protect. However, it would be helpful for the message about regulations to be
very consistent across all media and locations. I believe that they have no aesthetic impact
currently and could have an increased presence due to their importance.

4.4 Island-Specific Recommendations
Shackleford Banks. Most of the rule violations were on the west end. I recommend
focusing resources on improving safety outcomes there, as it is also a heavily trafficked
area. It would be possible to measure success through a simple survey for volunteers to
administer or self-complete about violations. On the east end, brochures about visiting the
horses could be more prominently displayed, as it was an underutilized source of
information compared to the east end. Prominently displayed brochures could also address
the desire for more information on the natural and cultural history of the horses, which
was suggested by almost half of respondents on the east end. I suggest brochures since
they require no additional resources (other than printing) for implementation.
Rachel Carson Reserve. Work with the park’s web designer to improve visitation and
prioritize information on horse safety, as only 5.1% of respondents used the park website
for information. Post or provide informational material on Bird Shoal about the horses and
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other aspects of the ecosystem, since there was none at the time of the survey. Finally, I
recommend collaborating with the third-party ferry service to emphasize regulations to
visitors, since there was a low proportion of respondents that learned from ferry captains.

4.5 Current Efforts
Given that managers are concerned with rule violation rates, I have worked with my
project clients to develop several new approaches. These are in development at the time of
publishing this report. They are:
1. A volunteer program called Pony Patrol will be put into effect starting summer 2020;
possible adjustments will be made for the Covid-19 pandemic. The parks solicited
applications starting in November 2019 and were evaluated in early 2020. Volunteers
will take shifts on the islands during peak season to educate visitors and report
violators. Assateague Island has a similar, successful program.
2. Mark a distance of 50 feet on the ferry or dock near the visitor ferry with a sign to
indicate safe viewing distance. This approach will address visitors’ inability to
accurately gauge 50 feet, maintain current communications about rules to minimize
confusion, require low resource investment, and target the local audience as well as
tourists. An accompanying sign can be viewed in Appendix 8.5.
3. Start a social media campaign that rewards creative ways to interact with the horses
while maintaining a safe distance. This will apply social pressure to conform and
hopefully increase compliance. Visitors that participate will be encouraged to post a
photograph or selfie using the optical illusion method known as forced perspective and
the tag #holdyourhorses (example in Appendix 8.6).
Other ideas (not in use at this time):
1. Pursue a new marketing approach such as the “viewing rule of thumb” (Appendix 8.7)
2. Have ferry riders sign an agreement to acknowledge and follow the rules (likely on
their receipt for the ferry; would not address visitors with private watercraft).
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5. Conclusions
Almost all respondents to my survey believed that wild horses were an important part of
our cultural heritage. Respondents valued the wellbeing of wild horses and their own
personal safety, although the high rate of regulation violations tells a different story. These
conflicting results may be due, in part, to the widespread, conflictual perception of wild
horses; they are managed as wild animals but are visually and often behaviorally similar to
their barnyard relatives. To manage public interest and behavior, local support from the
Beaufort, NC and Down East area will be a key to success. The core local constituency of K12 schools, higher academic institutions, law enforcement agencies, non-profit
organizations, media, and tourism network will continue to play a vital role in
communicating about safety of the wild horses and their visitors. Management of this
human-wildlife interaction should be addressed with continued data-driven management
and local involvement. Wild horses have an important place in our culture and the NC
barrier island ecosystems for the foreseeable future.
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8. Appendices
8.1. Interview Guide for Semi-Structured Key Stakeholder Interviews
IRB Script for Key Actor Interview Consent:
Thank you for participating in today’s interview. As you know, my name is Lea Selby and I
am a graduate student doing research about visitors to the horses of Shackleford Banks and
Rachel Carson Reserve. Before we get started, I’d like to tell you a bit more about the
information I am hoping to collect today and obtain your consent to audio record our
conversation.
The purpose of this conversation is to gather information about how and why visitors
interact with the horses. Your information will be used to inform the questions and format
of a visitor survey that will be delivered in late summer 2019. The survey data will be used
to provide your local wild horse management community with information about how to
best address visitor regulation violations. I hope that my findings can indirectly help
protect visitor and horse safety.
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If you agree to be interviewed, I will ask you questions about your experience and opinions
regarding visitors and the local wild horses. There is no right or wrong answer to anything
that will be discussed, and there is no certain answer that I am hoping to hear from you. We
can talk as long as you would like, but I expect our conversation to last about 45 minutes.
I would also like your permission to let me audio-record our conversation so that I can
focus on what we talk about instead of taking notes. The tape will be used later to inform
relevant questions for the forthcoming visitor survey. No one but me will have access to the
audio tape. At the end of my study, the tape will be destroyed. With your permission, your
name and position will be referenced in my final report as evidence that my visitor survey
was informed by relevant stakeholders.
Your participation in this interview is entirely voluntary. Let me know if you would like to
skip a question or stop your participation at any time. If you have any questions, please ask
now or throughout our conversation. If you have any questions later, please contact me,
Lea Selby, or my advisor, Dr. Andrew Read. If you have any questions about your rights as a
research participant, please contact the chair of the Human Subjects Committee at (919)
684-3030 or campusirb@duke.edu.If you provide consent to have this interview audio
recorded, please state your first and last name and that you are consenting to be recorded.
Key Actor Interview Questions:
The Issue:
1. What is your position and/or relationship with the local wild horses?
a. How long have you been in this position?
b. What are some of your main responsibilities in this position?
c. In what ways do visitors interact with you?
2. How do visitors get information about visiting the horses? (signs, websites, visitor
center)
a. Where on the island can visitors see information? Where on the mainland?
b. What kind of information is shared?
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c. Is the information exactly the same across these sources? Or how might it be
different?
d. Are there changes you would like to see for how information gets to visitors?
3. How do visitors get informed about the rules regarding the horses? (signs, websites,
visitor center)
a. Where on the island can visitors see rules? Where on the mainland?
b. What do the signs say?
c. Is the information exactly the same across these sources? How might it be
different?
d. Are there changes you would like to see for how information gets to visitors?
4. What type of communication do you think is, or would be, the most effective way to
communicate information and rules?
a. Are the same communication methods equally effective for both information and
rules?
b. Do you have any specific examples of ideal changes?
5. Tell me about how visitors interact with the horses.
a. Do you think this is how most visitors act?
b. What are some actions that put visitors at risk?
c. Are these the same actions that put the horses at risk? What is different?
d. Are there other ways that visitors interact with horses that are dangerous?
e. Why do you think people break the rules?
6. How big is the issue of visitor-horse interactions?
a. Do you think many people break rules?
b. Do you think people are aware if they are breaking the rules?
7. Other than interviewing key stakeholders like yourself, where could I find evidence that
this is an issue? (newspapers, studies, fb?)
8. Do you have any ideas about how to improve visitor behaviors?
Research Question:
9. This is the current phrasing of my research question. Does this cover the issue? Is it
organized how you would organize it?
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1. What drives the current public understanding and compliance of regulations
surrounding visitation of horses on Shackleford Banks and the Rachel Carson
Reserve?
a. What regulations are visitors aware of?
b. What regulations are visitors likely to comply with or neglect? Why?
c. What factors (e.g. age, home distance) are correlated with behavior?
Survey Logistics:
10. I am currently planning to survey visitors in person from mid-July to mid-August. I will
survey them after they have visited the horses. Is there anything you think I should
know for my planning going forward?
11. Where would you recommend that I survey from to catch a good representation of
visitors? (RCR: Town Marsh trail head, Bulkhead Shoal, and Bird Shoal)
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8.2. Visitor Survey Tool
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8.3. Screenshot of Qualtrics’ Crosstab Analytic Results

8.4 Unsolicited open-ended responses about rule violations to answer:
“Is there anything else you would like to share today about visiting the
horses?”
We seen a family get way too close today. You can always get pictures with zoom.
The vast majority of visitors today enjoyed the wild horses from a safe, respectable
distance (50+ feet at minimum). However, at one point during our 2+ hour visit, one
group of 5 or six people approached a group of horses closely causing the horses to
move closer to the treeline. When corrected, the people continued to move within 10 ft
of the horses until a park representative approached them. Then the people left.
A group of people were getting very close to the horses and were rude when others
confronted them about it.
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Just don't mess with them, be grateful we can even be a part of their lives.
I have prior knowledge of horse risk as I grew up with them. Also respect wild horses
as wildlife! BUT during our visit a man with 3-4 teens purposely approached horses as
close as they could. 2 separate visitors asked them to stop. The man stated he "could
pet them". They did not increase distance until park staff/volunteer approached them.
Sure it happens all the time but would like to have reported it.
I enjoy coming to Shack and seeing the horses but do not approach them. I know they
are wild and should not be bothered. Thank you!
A video of a horse kicking toward someone might be helpful to show their speed,
power, and reach exceeds their apparent calm appearance.
Knowing about their diets to not disturb them
I love seeing them and teaching my children about wildlife. Tourist need info. Dogs
need to be leashed because of horses - enforcement.
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8.5 Ferry Sign

8.6 Social Media Campaign
“We’re asking you to join our #NPS #holdyourhorses
campaign by posting a photo from at least 50 feet away
but still "interacting" with the wild horses. What are
your most creative ideas to join in? Post your
#holdyourhorses photos and tag us! #holdyourhorses
#NPS #capelookoutnationalseashore #shackleford
#beachlife #wildhorses #visitnc
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8.7 Alternative Signage

