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Over the past few decades, tourism and recreation activities have increased in tropical 

marine settings, and studies have examined social and ecological impacts of these 

activities. Some studies have examined social impacts such as encounters, crowding, and 

encounter norms or standards that individuals use to evaluate encounters with others as 

acceptable or unacceptable. Most research has examined a single dimension of these 

norms, the number of people encountered, and how this influences normative evaluations. 

Less is known about normative evaluations of use-related encounters with objects other 

than people. This thesis uses data from surveys of visitors at Molokini Shoal Marine Life 

Conservation District (MLCD) in Hawai„i to examine: (a) the influence of boat size on 

encounter norms; (b) reported encounters, crowding, normative evaluations, and support 

of use-related management strategies at this site; and (c) whether visitors who encounter 

more boats than their norm feel more crowded and are more supportive of restrictive 

management strategies. Data were obtained from onsite pre-trip and post-trip surveys of 

709 passengers on commercial snorkel and dive boats. Norms were measured with 



 

 

acceptance of 12 photographs depicting combinations of four levels of boat use (6, 12, 

26, 42 boats) and three proportions of boat size (all small [≤ 15 passengers, 30 feet], 50% 

small and 50% large [≥ 100 passengers, 50 feet], all large boats). Number of boats was a 

much more important dimension than boat size and the size of boat that respondents were 

traveling on did not influence norms. On average, visitors would accept seeing no more 

than approximately 15 boats at one time at Molokini (17 small boats, 12 large boats) and 

this number was observed on at least 20% of trips to the site. Although most visitors 

expected to escape crowds at Molokini, 67% felt crowded and upward of 79% supported 

direct actions to restrict use at the site (e.g., limit the number of boats). Visitors who 

encountered more boats than their normative tolerance felt more crowded and were more 

supportive of these management strategies. These findings suggest that Molokini is 

operating over its capacity and management attention is necessary to improve 

experiences and resources. 
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CHAPTER 1 – INTRODUCTION 

 

Tourism is the largest industry in the world, employing over 230 million people 

(Houston, 2008). This industry is also the largest employer in the United States where 

almost 10% of residents are employed in tourism (Houston, 2008). Within the tourism 

industry, nature-based tourism and recreation are growing in popularity and attracting 

substantial attention. Tourists have an “increased interest in travelling to more natural 

settings and less disturbed areas as a result of increased interest worldwide in 

environmental matters and nature” (Ceballos-Lascurain, 1996, p. 5). Tourism brochures 

and other forms of advertising rarely fail to feature references or images of nature. 

In the past 25 years, marine-based tourism and recreation activities such as 

snorkeling and scuba diving have increased in popularity (Davis & Tisdell, 1995; 

Dignam, 1990; Marion & Rogers, 1994; Tabata, 1989, 1992). Some of this growth has 

occurred in tropical areas where clear warm water and the backdrop of coral reefs and 

other species provide desirable settings (Inglis, Johnson, & Ponte, 1999; Miller, 1990). In 

Hawai„i, for example, over 80% of tourists participate in marine based activities during 

their visit and some of these activities occur in coastal and marine parks and protected 

areas (Needham & Szuster, 2009). In response to increasing visitation in these coastal 

and marine areas, the International Union for the Conservation of Nature (IUCN) 

reported that “protected areas managers will have to prepare themselves to receive 

growing numbers of visitors” (Ceballos-Lascurain, 1996, p. 5). 

Participation in tourism and recreation activities in marine protected areas is 

gaining in popularity. Visitation to the Great Barrier Reef Marine Park in Australia, for 
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example, increased from 150,000 tourist days in the 1980s to more than 1.5 million 

tourist days by the end of the 1990s (Inglis et al., 1999). Substantial markets for these 

activities have also developed in other areas of the Pacific Ocean, Red Sea, Caribbean, 

and Indian Ocean (Inglis et al., 1999). Promotion of marine tourism and recreation has 

become an important component of many governmental policies because of its potential 

as a mechanism to help conserve the natural and cultural heritage of these areas 

(Ceballos-Lascuráin, 1996). Use of marine protected areas by increasing numbers of 

people, however, can pressure ecosystems (e.g., coral trampling, pollution) and impact 

the quality of visitor experiences (e.g., crowding). 

Environmental impacts of marine tourism and recreation activities have been 

studied and documented extensively (e.g., Barker & Roberts, 2004; Dinsdale & Harriott, 

2004; Hawkins et al., 1999; Kay & Liddle, 1989; Liddle & Kay, 1986; Lynch et al., 2004; 

Rodgers & Cox, 2003; Tratalos & Austin, 2001; Zakai & Chadwick-Furman, 2002). 

Zakai and Chadwick-Furman (2002), for example, found that the most heavily visited 

reefs in the Red Sea sustained substantial coral damage and concluded that a use level of 

30,000 scuba divers annually, a level similar to what others have proposed for dive sites 

around the world, was unsustainable (Zakai & Chadwick-Furman, 2002). In the 

Caribbean, increasing scuba diving activity changed composition of coral species at 

several dive sites (Hawkins et al., 1999) and one study in Hawai„i reported the total loss 

of all corals (i.e., 0% survivorship) after just eight months of use at a dive site that 

averaged 63 people in the water per hour (Rodgers & Cox, 2003). 
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Social Impacts of Marine Tourism 

Tourists and recreationists can also cause social impacts in marine settings. Numerous 

terrestrial studies have shown that visitors cause social impacts that are unacceptable to 

other visitors, such as noise (Freimund, Vaske, Donnelly, & Miller, 2002) and encounters 

and crowding with others (Cole & Stewart, 2002; Dawson & Watson, 2000; Lewis, Lime, 

& Anderson, 1996; Manning, Valliere, Minteer, Wang, & Jacobi, 2000). Some studies 

have addressed these social impacts in marine areas, such as Inglis et al. (1999) who 

examined encounter norms of snorkelers on the Great Barrier Reef and found that norms 

or threshold points existed where social conditions became unacceptable and 

management attention was needed (Inglis et al., 1999). 

Researchers have often studied these thresholds using the concept of encounter 

norms. One line of research defines encounter norms as standards that individuals use for 

evaluating encounters with others as acceptable or unacceptable (see Manning, 2007; 

Needham & Rollins, 2009 for reviews). Most studies have examined norms relative to the 

number of people or other objects that are acceptable or unacceptable to encounter at one 

time (see Manning, 1999, 2007 for reviews), but it is possible that other dimensions (e.g., 

size, proximity of objects) also influences these norms. Research has also shown that to 

understand and manage social impacts of tourism and recreation use, additional concepts 

must be integrated with encounter norms, including reported encounters (i.e., number of 

people that visitors encounter) and perceived crowding (i.e., negative evaluation of these 

encounters; Shelby & Heberlein, 1986; Vaske & Donnelly, 2002). These concepts have 

often been studied individually in isolation, not collectively, in the marine environment.  



5 

 

In addition, little is known about relationships among encounters, norms, and 

crowding in marine settings, and how these relationships influence visitor support or 

opposition toward management strategies for addressing use-related impacts. Managers 

rely on data collected about encounters, norms, and crowding to create indicators and 

standards of quality for specific areas. Indicators are social or resource variables that 

define quality settings and experiences, whereas standards are points where indicator 

conditions reach unacceptable levels. These indicators can be monitored to ensure that 

standards are maintained and if they are violated, management action may be necessary. 

Managers can respond to use-related problems at tourism and recreation areas 

using direct or indirect management strategies. Direct management strategies act directly 

on user behavior leaving little or no freedom of choice (e.g., use quota, fee), whereas 

indirect strategies attempt to influence decision factors on which users base their behavior 

(e.g., interpretation; Manning, 1999). To illustrate, direct management practices aimed at 

reducing litter in a coastal area could include a regulation prohibiting littering and then 

enforcing this policy with fines or other direct sanctions. An indirect practice could be an 

education program informing users of undesirable environmental and aesthetic impacts of 

litter, and encouraging users to stop littering. Questioning visitors about their support or 

opposition of direct or indirect strategies for managing use levels can be beneficial for 

researchers and managers because it can take the guesswork out of speculating what 

actions may or may not be within public tolerance limits (Manning, 1999). 
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Thesis Purpose and Organization 

This thesis contains two separate articles that build on previous research by identifying 

and examining recreation encounter norms, crowding, and management at Molokini 

Shoal Marine Life Conservation District (MLCD) in Hawai„i. Objectives of this thesis 

are to identify and examine at this site: (a) encounter norms among snorkelers and scuba 

divers, (b) dimensionality of these norms in terms of whether the number of boats or size 

of boats most strongly influences these norms, (c) the number of visitors who encounter 

more than their norm at Molokini, and (d) the extent that those who encounter more than 

their norm feel more crowded and are more supportive of direct actions for managing use 

levels at this site. The first article will advance theory and measurement of encounter 

norms by examining dimensionality of these norms and addressing three research 

questions. First, is number of boats or size of boats the most important dimension of 

encounter norms? Second, does the size of boat that visitors are traveling on influence 

importance of these dimensions? Third, what are recreationists' normative evaluations of 

encounters with boats at this site? 

The second article will build on this first article by describing other use-related 

concepts such as reported encounters, norms, crowding, and support and opposition 

toward strategies for managing use levels. What sets this article apart from previous 

research is that it explores using survey questions to ask visitors directly what 

management strategies they think are most appropriate in a given situation, and whether 

those who encounter more than their norm are more supportive of strategies designed for 

managing use levels. The first objective of this article is to describe reported encounters, 
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norms, and crowding associated with the number of boats at Molokini. The second 

objective is to test two hypotheses: (a) visitors who encounter more boats at Molokini 

than their norm will feel more crowded than those who encounter fewer than their norm, 

and (b) visitors who encounter more boats at Molokini than their norm will be more 

supportive of direct management actions to address use levels than those who encounter 

fewer than their norm. 
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CHAPTER 2  – DOES SIZE OR NUMBER MATTER? DIMENSIONALITY OF 

ENCOUNTER NORMS WITH BOATS IN A MARINE ENVIRONMENT 

 

Introduction 

Marine areas are widely regarded as one of the most popular settings for tourism across 

the globe (Hall, in press) with activities such as scuba diving and snorkeling occurring in 

many tourist destinations (Davis, Harriott, MacNamara, Roberts, & Austin, 1995). Over 

80% of tourists in Hawai„i, for example, participate in marine activities during their visit 

(Friedlander et al., 2005). Numerous studies have examined the biological impacts of 

marine tourism, which can include damage caused by people handling coral or standing 

on coral reefs (Barker & Roberts, 2004; Dinsdale & Harriott, 2004; Hawkins et al., 1999; 

Rodgers & Cox, 2003; Zakai & Chadwick-Furman, 2002). Social  impacts such as 

crowding or conflict have received less attention, and the investigation of encounter 

norms represents an emerging area of marine tourism research (Szuster, McClure, & 

Needham, 2009). 

Encounter norms are typically defined within the fields of recreation and tourism 

as standards that individuals use in evaluating the acceptability of encounters with others 

(e.g., Manning, 1999; Shelby, Vaske, & Donnelly, 1996). A significant number of studies 

have investigated encounter norms in terrestrial parks or protected areas (see Manning, 

1999; Manning, 2007; Needham & Rollins, 2009 for reviews), but few examples exist 

within marine parks or other offshore recreation areas. An investigation of snorkelers at 

the Great Barrier Reef in Australia by Inglis, Johnson, and Ponte (1999) represents one of 

a small handful of studies evaluating encounter norms in a marine setting. This research 
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assessed snorkeler encounter norms using a one-dimensional approach that is consistent 

with similar research conducted in terrestrial environments. It did not, however, consider 

encounters with objects other than people that may be significant in a marine context 

(e.g., boats), or the possibility that multiple dimensions could influence encounter norms. 

Both of these factors may be important for researchers and managers to consider. For 

example, recreationists may reach different normative conclusions about encounters 

when viewing a marine area from a small boat as opposed to a larger boat. Recreationists 

could also hold different normative tolerances based on the mix of small and large boats 

at any particular site. Given the potential significance of additional marine activity 

dimensions such as vessel size, and the possible influence of these additional dimensions 

on encounter norms, the following study investigates these factors in a Hawaiian marine 

protected area. This article considers the extent that boat number and boat size influences 

encounter norms, and provides guidance for both managers and researchers studying 

social impacts at marine recreation sites. 

Conceptual Foundation 

Encounters, Crowding, and Norms 

The concepts of encounters, crowding, and norms have received considerable attention in 

the recreation and tourism literature (see Manning, 1999, 2007 for reviews). Reported 

encounters describe a count of the number of other people or objects that an individual 

remembers seeing in a setting (Vaske & Donnelly, 2002). Perceived crowding refers to a 

subjective and negative evaluation that this number of encounters is too many (Manning, 
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1999; Manning, Valliere, Minteer, Wang, & Jacobi, 2000; Shelby & Heberlein, 1986; 

Shelby, Vaske, & Heberlein, 1989; Vaske & Donnelly, 2002). Understanding encounters 

and crowding, however, may not reveal maximum acceptable use levels or provide 

insight into how this use should be managed. Norms provide a theoretical and applied 

basis for helping to address these issues. Norms are standards used by individuals to 

evaluate activities, environments, management strategies, or conditions as good or bad, 

better or worse (Donnelly, Vaske, Whittaker, & Shelby, 2000; Vaske, Shelby, Graefe, & 

Heberlein, 1986). Norms clarify what people believe conditions should or ought to be or 

not be. Encounter norms have typically referred to the number of people or other objects 

that respondents will accept or not accept seeing in an area, and are important for 

management because they provide evaluative standards for indicators associated with use 

levels that help to influence a quality recreation experience (Donnelly et al., 2000). 

Normative Research in Recreation and Tourism 

Norms have provided a basis for measuring various indicators and formulating 

standards of quality. Indicators such as encounters are measurable social, resource, or 

managerial variables that define quality settings and experiences (Manning, Wang, 

Valliere, Lawson, & Newman, 2002). Indicators are measured to determine standards of 

quality (e.g., should be no more than 50 other people at one time), or thresholds when 

indicator conditions reach unacceptable levels (Manning, 1999). Indicators and standards 

of quality are central aspects of recreation and tourism planning frameworks such as LAC 

(Limits of Acceptable Change), VIM (Visitor Impact Management), VERP (Visitor 

Experience and Resource Protection), and TOMM (Tourism Optimization Management 
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Model) (Manning, 2004). These frameworks address environmental, managerial, and 

social conditions, and involve development of site goals, objectives, and desired 

conditions (Hof & Lime, 1997). Normative information for indicators has been used to 

develop standards and inform management for recreation and tourism sites (Shelby, 

Vaske, & Donnelly, 1996). 

Most normative research in recreation and tourism is based on Jackson‟s (1965) 

model, which describes norms using a graph called a social norm curve (Manning, 

Valliere, Wang, & Jacobi, 1999) or an impact acceptability curve (Vaske et al., 1986). 

Social norms are represented as averages of personal norms reported by individuals in a 

population. Figure 2.1 depicts indicator impacts increasing from left to right along the 

horizontal axis. The vertical axis represents evaluative responses with the most negative  

 
 

Figure 2.1. Hypothetical norm curve (modified from Manning et al., 1999). 
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evaluation at the bottom, the most positive at the top, and neutrality in between. Most 

studies have used acceptability as the evaluative response for measuring norms (see 

Manning et al., 1999 for evaluations used in other studies). The curve can be analyzed for 

several structural characteristics including the minimum acceptable condition and norm 

intensity or salience. 

The minimum acceptable condition is the point where the norm curve crosses the 

neutral line and impacts to an indicator such as encounters become unacceptable. In many 

studies, this point has represented the standard of quality for the measured indicator (see 

Manning, 1999, 2007; Needham & Rollins, 2009 for reviews). Norm intensity or salience 

represents importance of the indicator to respondents and is typically measured as the 

relative distance from the neutral line at each point on the curve, independent of the 

direction of the evaluation (e.g., acceptable, unacceptable). Intensity can be measured as 

the sum of these distances across all points on the curve (Shelby & Heberlein, 1986; 

Vaske et al., 1986). The greater the cumulative distance from the neutral line, the higher 

the intensity or salience. A flat curve close to the neutral line suggests that the indicator 

being measured is not highly important and few people will be upset if a standard is 

violated. A curve that declines sharply and remains negative suggests that the indicator is 

important and implies that more people may be impacted if a standard is violated 

(Freimund, Vaske, Donnelly, & Miller, 2002). 

Normative research in recreation and tourism settings has measured indicators 

such as noise (Freimund et al., 2002), campsite impacts (Needham & Rollins, 2005; 

Shelby, Vaske, & Harris, 1988), and litter (Heywood & Murdock, 2002). The most 
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frequently studied indicator, however, has been encounters with other users (see 

Manning, 1999, 2007 for reviews). Several studies have examined encounter norms in 

tropical marine settings. Inglis et al. (1999), for example, examined snorkeler norms and 

found that seeing 14 snorkelers from shore and six users in the water were thresholds at 

which social conditions became unacceptable and management attention was needed. 

Needham and Szuster (in press) examined recreationists' normative support for coastal 

management actions and found that situational factors such as number of encounters 

influenced these norms. 

Most research has measured and compared encounter norms of users engaging in 

different activities or at different locations (Manning et al., 1999; Needham, Rollins, & 

Vaske, 2005; Needham, Rollins, & Wood, 2004; Shelby et al., 1996). Most of this 

research has also examined a single dimension of encounter norms, the number of people 

encountered at one time, and how this influences norms. Less is known about normative 

evaluations of use-related encounters with objects other than people. This is important 

because in some large marine settings, for example, it may be difficult to see people in 

the water and encounter norms may be best measured with other objects such as the 

number and size of boats (Luck, 2008; Orams, 1999). There has also been limited 

research on different dimensions of encounters that influence these norms. Szuster, 

McClure, and Needham (2009), for example, examined scuba divers' encounter norms 

and found that, although the number of divers was important, proximity of these divers 

was a second dimension of encounters that also influenced normative evaluations. Inglis 

et al. (1999) found that snorkelers' encounter norms differed between below water and 
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above water perspective dimensions. Similarly, Manning, Lawson, Newman, Laven, and 

Valliere (2002) tested for differences in encounter norms between users looking down a 

trail versus those looking up it, but found no statistical differences. 

Research Questions 

Unlike most research that has focused on encounter norms pertaining to number 

of people, this study uses number of boats as one measure of encounter norms. Using 

boats also permits examination of the influence of an additional dimension, size of boats, 

on encounter norms. This article is exploratory in nature and uses data from Molokini 

Shoal Marine Life Conservation District (MLCD) in Hawai„i to address three questions: 

1.   Is number of boats or size of boats the most important dimension of encounter norms? 

2.   Does the size of the boat on which visitors are traveling influence importance of these 

dimensions? 

3.   What are recreationists' normative evaluations of encounters with boats? 

 

Methods 

Study Site and Context 

Molokini Shoal MLCD is a small offshore islet located off the south coast of the island of 

Maui, Hawai„i, and is one of the state‟s most popular marine attractions. Molokini is 

accessed by boat, most often with a commercial tour operator, and its close proximity to 

Maui enables most visitors to reach it in less than one hour. Molokini's unique crescent 

shape provides a semi-enclosed area of relatively calm water that boasts 77 acres of coral 

reef, more than 20 species of tropical fish, and larger marine life such as sharks and rays 
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(van Beukering & Cesar, 2004). This islet receives little rainfall, which contributes to 

excellent underwater visibility. 

Examining encounters and norms at Molokini is relevant for several reasons. 

Molokini is visited by approximately 400,000 snorkelers and scuba divers annually, 

making it the second most heavily visited marine protected area in Hawai„i (Friedlander 

et al., 2005). The state‟s benefits from these activities at Molokini averages 

approximately $20 million annually (van Beukering & Cesar, 2004). Over 40 tour boats 

have permits to operate at Molokini, ranging from small dive boats that are typically less 

than 30 feet in length carrying fewer than 15 scuba divers, to much larger boats of 50 feet 

or more in length carrying up to 150 snorkelers. There are 26 moorings available to 

commercial and private boats visiting Molokini, and these moorings are intended to 

prevent boats from anchoring and damaging the site. 

Data Collection 

Data collection began with three focus group meetings that were conducted with 

eight commercial operators, seven community and environmental interest group 

representatives (e.g., boating clubs, conservation organizations), and four representatives 

of agencies managing Molokini. Participants in these focus groups were asked to describe 

existing conditions and prioritize important indicators for the site. The level of human use 

and visitation at Molokini were among the most frequently mentioned concerns for the 

site. Responses from this phase of data collection were used to inform the creation of a 

passenger survey for the second phase of data collection. 
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Following these focus groups, data were obtained from onsite surveys 

administered to people visiting Molokini on tour boats in both high use (spring break, 

March, 2009) and lower use (late April, 2009) periods. Surveys were administered on six 

tour boats operating out of the three harbors from which boats depart for Molokini. Most 

boats operate from Ma„alaea harbor where surveys were administered on two large boats 

carrying snorkelers and two smaller boats focusing mainly on scuba divers. Surveys were 

also conducted on one smaller tour boat predominantly carrying scuba divers operating 

out of Lahaina harbor, and one smaller tour boat carrying scuba divers from Kihei boat 

ramp. Surveys measuring encounters and norms were completed by individuals on the 

boats immediately after visiting Molokini when returning to the harbor (i.e., post-trip). 

In total, 439 surveys were completed (response rate = 79%). Approximately 85% 

of surveys were completed on large snorkel boats and 15% on smaller dive boats. These 

percentages are relatively proportionate to the distribution of use at Molokini, as small 

boats carry fewer users and larger boats accommodate many users. This sample size 

allows generalizations about the population of Molokini tour visitors at a margin of error 

of ± 4.7% 19 times out of 20 (i.e., 95% confidence level; Vaske, 2008). 

Analysis Variables 

Most studies measure encounter norms with a single dimension – the number of 

people that is acceptable or unacceptable to encounter at one time (see Manning, 1997, 

2007 for reviews). Characteristics at Molokini, however, make this approach unrealistic 

and imprecise. Ability to clearly distinguish and count people is constrained because 

most visitors are snorkeling or scuba diving underwater and line of sight is impeded by 



20 

 

waves and other boats. Given that use levels at Molokini are directly linked to the number 

and size of boats, these two dimensions were used to measure encounter norms instead. 

Image Capture Technology (ICT) was used to measure norms and involves using 

software to manipulate photographs and create unique scenarios (Lime, 1990). Visuals 

have become popular to depict indicator impacts associated with recreation and tourism 

use (Freimund et al., 2002; Inglis, Johnson, & Ponte, 1999; Manning, 1999; Manning, 

Lime, Freimund, & Pitt, 1996). Respondents rate their normative acceptance of several 

photographs depicting indicator impacts varied from low to high. These acceptance 

ratings can then be plotted on norm curves to provide a mechanism for revealing 

minimum acceptable conditions (i.e., standards of quality) and norm intensity or salience 

(i.e., importance). 

Visuals are becoming more commonplace for measuring encounter norms in 

recreation and tourism settings, especially when indicator impacts are manipulated (e.g.,  

Arnberger & Haider, 2007; Manning & Freimund, 2004; Needham et al., 2004; Shelby et 

al., 1989). Visuals provide a realistic and cognitively easy assessment of encounter-

related issues, as they allow respondents to see what conditions would be like (Inglis et 

al., 1999; Needham et al., 2004). This is especially important in high-use areas where it 

may be difficult and unrealistic for respondents to ascertain from written descriptions of 

indicator conditions what conditions would look like and if they would be acceptable or 

unacceptable (Hall & Roggenbuck, 2002). There are, however, some disadvantages of 

this approach (e.g., time consuming, respondent burden, depicts snapshots of conditions 
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at one moment in time; see Manning & Freimund, 2004; Manning, 2007 for advantages 

and disadvantages). 

Number of boats and size of boats were measured in the surveys with 12 color 

photographs representing scenarios of encounters with boats at Molokini (Figure 2.2). 

Number of boats was depicted using four different levels: 6, 12, 26, and 42 boats. Size of 

boats was depicted using three levels based on the proportion of small and large boats: 

100% small boats, 100% large boats, and 50% small and 50% large boats. This represents 

a full factorial design (i.e., 4
1
 levels for number of boats * 3

1
 proportions of boat size = 

12 encounter scenarios). Table 2.1 describes the encounter scenario in each photograph. 

Respondents evaluated each scenario on the same 9-point recoded scale of -4 “very 

unacceptable” to +4 “very acceptable” that has been used in most encounter norm studies 

(see Manning, 1999, 2007; Manning & Freimund, 2004; Shelby et al., 1996 for reviews).  

 

Figure 2.2. Sample photographs used for measuring encounter norms at Molokini. 
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Using Adobe Photoshop software, the photographs containing 26 boats were 

created first by placing the actual GPS coordinates of all current mooring sites at 

Molokini on the background image and then placing boats on these coordinates. This 

background image shows Molokini from an aerial perspective at a 25 degree angle above 

sea level. Although visitors on boats view Molokini from sea level, this aerial perspective 

was necessary to depict boats on the moorings because line of sight would be impeded 

and many boats would be positioned behind each other and not visible if a lower  

 

Table 2.1. Full factorial design for photographs depicting encounter norm scenarios 
1 

 

Photograph / scenario Number of boats Size of boats 

1 12 boats 50% small, 50% large 

2 12 boats 100% small 

3 6 boats 100% small 

4 42 boats 100% large 

5 26 boats 100% large 

6 26 boats 50% small, 50% large 

7 12 boats 100% large 

8 6 boats 50% small, 50% large 

9 6 boats 100% large 

10 42 boats 50% small, 50% large 

11 26 boats 100% small 

12 42 boats 100% small 

1  The "number of boats" factor had four levels: 6, 12, 26, 42 boats. 

The "size of boat" factor had three levels: 100% small, 100% large, 50% small and 50% large. 

Respondents rated their norms for each image on 9-point recoded scales of -4 “very unacceptable” to +4 

“very acceptable.” 

 

perspective had been used. For images depicting 42 boats, boats were added in spaces 

between those in the original 26 boat picture in locations where additional moorings may 

be placed. Photographs of six and 12 boats were created by randomly removing boats 
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from the 26 boat image, and ensuring that boats remained on mooring locations. These 

numbers of boats were chosen because there are 26 moorings at Molokini, 42 coincides 

with the number of tour boat permits currently allocated by the state to operate at 

Molokini, and 12 and 6 were approximately half of 26 and 12, respectively. 

Size of boat was manipulated by using actual photographs of both large and small 

boats taken at Molokini from the same or similar vantage point used in the background 

image and then populating each photograph with these boats. To ensure that large boats 

could be readily distinguished from small boats, the large boats were increased by 50% in 

size. Although this has the potential to slightly inflate the importance of the boat size 

dimension and influence normative evaluations of large boats, it was necessary to ensure 

that respondents were able to clearly distinguish between small and large boats. Slightly 

altering these characteristics of people or objects in photographs and the perspective of 

background images is common practice for cueing respondents to indicator impacts and 

improving accuracy of normative evaluations (Basman, Manfredo, Barro, Vaske, & 

Watson, 1996; Freimund et al., 2002; Manning & Freimund, 2004). Research has also 

shown that these types of minor alterations often do not substantively change evaluations 

(e.g., Inglis et al., 1999; Manning et al., 2002). The visual approaches used in this study 

are virtually identical to those used in numerous studies that have rigorously tested 

validity and reliability of visual methods for measuring normative evaluations of 

indicator conditions (see Freimund et al., 2002; Hall & Roggenbuck, 2002; Manning, 

1999, 2007; Manning & Freimund, 2004; Manning et al., 1996, 2002 for reviews). 
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Results 

The first research question involved determining whether the number of boats or size of 

boats was the most important dimension of encounter norms. A 4x3x2 three-way analysis 

of variance (ANOVA) was used to examine: (a) individual main effects of the number of 

boats in the photographs, size of boats in these images, and size of boat on which visitors 

were surveyed; and (b) interaction effects among these three dimensions on encounter 

norms. Both the number and size of boats in the photographs significantly influenced 

encounter norms, F = 50.52 to 1425.37, p < .001 (Table 2.2). The interaction between 

these two dimensions was also statistically significant, F = 8.50, p < .001. 

 

 

Table 2.2. Three-way ANOVA for number of boats, size of boats, and respondent‟s  

boat size
1 

 

  

df 

 

SS 

 

MS 

 

F-value 

 

p-value 

Partial 

Eta 

squared 

(η2) 

Number of boats 2 3 16174.41 5391.47 1425.37 < .001 .49 

Size of boats 3 2    382.17   191.08     50.52 < .001 .02 

Respondent boat size 
4
 1        1.32       1.32       0.35   .554 .00 

Number  x  Size interaction 6    192.89     32.15       8.50 < .001 .01 

Number  x  Respondent boat size 

interaction 

3        3.67       1.22       0.32    .809 .00 

Size  x  Respondent boat size interaction 2     13.75       6.87       1.82     .163 .00 

Number x Size x Respondent boat size 

interaction 

6        5.85       0.98       0.26     .956 .00 

1
  Model Adjusted R2 = .571. 

2
  Number of boats:  6, 12, 26, 42 boats. 

3   Size of boats:  100% small, 50% small / 50% large, 100% large. 
4   Size of boat on which visitors were surveyed (e.g., small: < 30 passengers; large: > 100 passengers). 
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The second research question asked whether the size of the boat on which visitors 

were traveling also influenced importance of these dimensions. The size of boat on which 

respondents were surveyed did not significantly influence norms, F = 0.35, p = .554 

(Table 2.2). Interactions between the size of boat that respondents were on and the other 

dimensions (i.e., number of boats, boat size) were also not statistically significant, F = 

0.26 to 1.82, p = .163 to .956. Given that the size of boat on which respondents were 

surveyed was not important and did not influence normative evaluations, this factor was 

removed from further analysis and a final 4x3 two-way ANOVA examined main effects 

of number and size of boats on encounter norms, and interaction effects of these two 

dimensions on norms. Both the number of boats and size of boats in the photographs still 

influenced encounter norms, F = 57.65 to 1991.53, p < .001 (Table 2.3). The interaction 

between these two dimensions also remained significant, F = 10.59, p < .001. 

 

 

Table 2.3.  Two-way ANOVA for number of boats and size of boats 
1 

 

  
df 

 
SS 

 
MS 

 
F-value 

 
p-value 

Partial Eta 
squared (η2) 

Number of boats 2 3 22457.63 7485.88 1991.53 < .001 .57 

Size of boats 3 2     433.36   216.68      57.65 < .001 .03 

Number x Size interaction 6     238.79     39.80      10.59 < .001 .01 

1
  Model Adjusted R2 = .573. 

2
  Number of boats:  6, 12, 26, 42 boats. 

3   Size of boats:  100% small, 50% small / 50% large, 100% large. 

 

One measure of norm intensity or salience, or the importance of the dimension or 

indicator to visitors, is the partial eta squared statistic. This effect size measures the 

proportion of variance in encounter norms explained by each dimension; the higher the 
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number, the more important that dimension is in influencing encounter norms (Vaske, 

2008). The number of boats had the strongest influence on norms, as the partial eta 

squared of .57 indicates that 57% of the variance in normative evaluations can be 

attributed to this dimension (Table 2.3). The size of boats depicted in the images was 

much less important, explaining only 3% of the variance in norms (partial η
2
 = .03). The 

interaction of boat size and number of boats, although statistically significant, explained 

only 1% of the variance in norms (partial η
2
 = .01). Taken together, these results address 

the first two research questions by showing that: (a) both the number and size of boats 

were significant dimensions of encounter norms at Molokini, but number of boats was a 

more important dimension than size of these boats; and (b) the size of boats on which 

respondents were surveyed did not influence these normative evaluations. 

 The third research question involved determining recreationists' normative 

evaluations for encounters with boats at this site. Respondents, on average, considered 

greater numbers of boats and larger boats to be less acceptable than fewer and smaller 

boats. The photograph containing 42 large boats was most unacceptable, whereas the 

image of six small boats was most acceptable (Table 2.4). Six boats of any size and 12 

boats that are all small or split evenly between small and large were considered by 

visitors to be acceptable at Molokini; all other scenarios were unacceptable for this site. 

These results can also be depicted using norm curves for each dimension. Figure 2.3 

shows  that the minimum acceptable condition or point where the norm curve crossed the 

neutral point was 15.27 boats, which suggests that any number of boats over 15 or 16 at 

Molokini would generally be unacceptable to the majority of people visiting this site. 
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Table 2.4.  Mean acceptability norms for number and size of boats 
1 

 

 Proportion of large and small boats  

Number of boats 100% small 50% Small, 50% Large 100% Large Estimated total 

6 boats  2.62  2.44  2.39  2.48 

12 boats  1.32  1.13 -0.21  0.74 

26 boats -2.24 -2.27 -2.78 -2.43 

42 boats -2.56 -2.79 -3.11 -2.82 

Estimated total -0.21 -0.37 -0.93  

1 Cell entries are means on 9-point scales of -4 "very unacceptable" to +4 "very acceptable." 

 

A second and more traditional method for measuring norm intensity or salience is 

to sum the relative distances from each point on the curve to the neutral line, independent 

of the direction of the evaluation (e.g., acceptable, unacceptable). The greater the 

cumulative distance from the neutral line, the higher the intensity or salience. Intensity 

for the number of boats was 8.47 (maximum = 16) and the curve declined sharply and  

 

Figure 2.3. Norm curve for number of boats 
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remained negative. This finding, coupled with the partial eta squared of 57%, confirmed 

the importance of the number of boats to Molokini visitors, and suggests that many 

visitors may be negatively impacted if the minimum acceptable condition of 15.27 boats 

is violated. Norm intensity or salience for the size of boats dimension was only 1.51 

(maximum = 12), which further supported the partial eta squared of 3% and confirmed 

that boat size was not a highly important dimension of encounter norms. Norm curves for 

the number of each size of boat varied (Figure 2.4). The minimum acceptable conditions 

were 17.19 boats when all were small, 16.64 boats when they were evenly split between 

small and large boats, and 11.51 boats when all were large. 

 

Figure 2.4. Norm curves for number of boats by each size of boat 
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Tamhane‟s T2 post-hoc tests showed that visitors accepted significantly (p < .05) fewer 

boats when all were large compared to when there was an even mix of small and large 

boats or all were small boats. Norm intensity was almost identical and not significantly 

different (p > .05) across boat sizes (small = 8.74, mixed = 8.63, large = 8.49). 

Discussion 

This article examined the influence of two dimensions, number of boats and size of boats, 

on encounter norms of visitors at Molokini Shoal MLCD in Hawai„i. Number of boats 

was the single most important dimension and strongly influenced encounter norms. 

Although statistically significant, boat size alone was not salient and did not strongly 

influence normative evaluations. The size of boats on which respondents were surveyed 

also had a negligible direct effect on encounter norms. Normative evaluations showed 

that fewer boats were more acceptable than many boats and the majority of visitors would 

not accept encountering more than approximately 15 boats at one time. When size of boat 

was considered in combination with number of boats, these minimum acceptable 

conditions ranged from approximately 12 large boats to 17 small boats. These results 

have implications for management and future research. 

Implications for Management 

From a management perspective, the normative approach has been applied widely 

in recreation and tourism to understand acceptable and unacceptable indicator conditions 

(see Manning, 1999, 2007; Needham & Rollins, 2009; Shelby et al., 1996 for reviews). 
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Managers can use normative evaluations to help formulate standards of quality that 

inform management actions. Results from this study suggest that the number of boats 

present at one time at Molokini should not exceed approximately 15 or 16 (12 if all large 

to 17 if all small boats), as this was the minimum acceptable condition for number of 

boats at this site. Managers can use these metrics to guide standards for the number of 

moorings available to boats. Currently, 26 moorings are installed at Molokini and there 

have been discussions about adding more. If approximately 15 or more moorings are 

occupied at one time and if additional moorings are installed and occupied, the majority 

of visitors‟ norms would be violated and this could negatively affect their experiences. 

Managing standards equal to or better than minimum acceptable conditions such 

as 15 or 16 boats, however, could be problematic because although it may help to 

alleviate any negative impacts such as crowding, it may also necessitate strategies that 

directly limit use. Use restrictions are not likely to be supported by commercial snorkel 

and dive operators who depend on high use and tour sales for revenue, and may not even 

be supported by visitors themselves because this would undoubtedly result in some 

visitors being restricted or displaced from Molokini. Restricting use may also be 

complicated and expensive to enforce. Any new restrictions placed on the number of 

vessels allowed at Molokini, for example, must be reflected in the agency permit process. 

Currently, over 40 permits have been issued to allow commercial operator access to 

Molokini. If use restrictions are implemented, it is likely that this permit process would 

need to be restructured, which could require a costly and time consuming legal process. 

Instead of restricting use, managers should seek to provide opportunities that minimize 
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visitor encounters with multiple boats without actually reducing the total number of boats 

allowed at Molokini. Options such as spatial and temporal zoning may be more suitable. 

Given that the number of boats was the most important dimension of encounter 

norms at Molokini, managers may need to consider rearranging placement of some 

moorings to allow visitors the opportunity to experience fewer boats at one time. 

Encouraging dive boats to moor outside of the crater or on its back side may reduce the 

number of boats visible from inside the crater while providing ideal conditions for scuba 

divers because of the dramatic coral shelf and marine life in these areas. Ocean 

conditions (e.g., swell, current) in these areas are often not suitable for snorkelers, so the 

calmer interior of the crater would remain most suitable for snorkel boats. By spatially 

separating dive and snorkel boats, fewer boats could be moored at one time at the site. 

Another possibility for managing encounters with boats would be to use temporal 

zoning, which is advantageous because it allocates use to specific time periods rather than 

a single level of use, but still achieves the same objective of distributing use (Cable & 

Watson, 1998). This approach could be employed at Molokini to reduce the number of 

boats moored at one time without reducing the number of permits available or the total 

number of boats allowed at the site. One approach could be to restrict dive boat access to 

the early morning and then snorkel boats to a few hours before noon. Weather and ocean 

conditions (e.g., wind, swell) often constrain access to this site in the afternoon. Any of 

these spatial or temporal zoning plans must not only be monitored and enforced, but also 

communicated to commercial and private boaters using multiple channels (e.g., signs, 

internet) to ensure dissemination and effectiveness of messages. 
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Implications for Research  

From a research perspective, this study examined dimensionality of encounter 

norms. Encounters and related concepts such as crowding are important indicators in 

recreation and tourism settings, and most research examining encounter norms has 

focused on a single dimension of these norms – the number of people or objects that is 

acceptable or unacceptable to encounter at one time (see Manning, 1999, 2007; Needham 

& Rollins, 2009 for reviews). Results from Molokini support this approach because the 

number of boats was the most important dimension of encounter norms in this marine 

setting. These findings, however, showed that a second dimension of encounters (i.e., size 

of boats) also influenced normative evaluations of boats. Although boat size did not 

strongly influence visitor norms, its importance was statistically significant. This finding 

is consistent with recent research that has revealed additional dimensions of encounters 

and related norms (e.g., Inglis et al., 1999; Manning et al., 2002; Szuster et al., 2009). 

Future research should consider alternative dimensions of encounter norms when 

measuring the concept and using resulting data to inform management strategies. 

Research on social indicators such as encounter norms has also focused primarily 

on the number of people at one time (see Manning, 1999, 2007; Needham & Rollins, 

2009; Shelby et al., 1996 for reviews). This study, however, focused on encounters with 

objects other than people (i.e., boats). This approach was taken because characteristics in 

marine settings such as Molokini make it difficult to accurately distinguish and count 

people who are underwater or cannot be seen because line of sight is impeded by waves 

and other boats. The featurelessness of the marine environment can also present an 
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unfamiliar backdrop against which people can seem more or less numerous. In marine 

areas accessible only by boat, it may be more appropriate to measure encounters and 

norms associated with boats because use levels are directly linked to both the number and 

size of boats (i.e., capacity, occupancy). Although studies have examined encounters with 

objects other than people, most of this work involves resource or biophysical indicators 

such as litter, trails, and campfire rings (Roggenbuck & Watson, 1993). Findings here 

suggest that research on social indicators such as encounters and crowding should 

continue to focus on the number of people, but also consider other objects related to use. 

In this study, respondents who reported their encounter norms toward boats were 

passengers on small or large boats visiting Molokini, and the size of these boats on which 

respondents were surveyed did not influence encounter norms. This finding is consistent 

with other studies of norms from different perspectives. Manning and colleagues (2002), 

for example, used photographs representing two perspectives from a trail (i.e., looking up 

the trail, down the trail) and there were no substantive differences in norms. Although 

differences were not found here, it seems possible that encounters with a large boat 

carrying over 100 passengers from the perspective of a deck on a small boat carrying 

fewer than 15 passengers could influence norms in that visitors on small boats may be 

less tolerant of encountering many large boats. Additional studies, therefore, are needed 

to confirm this finding in other coastal and marine settings. 

Photographs in this study depicted two dimensions of these encounter norms 

concerning boats (i.e., number and size of boats). These were the most obvious 

dimensions associated with use levels and boat occupancy and capacity at Molokini, and 
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this method reduced respondent burden given that surveys were administered onsite. 

Onsite surveys are typically shorter in length than mail or other surveys to minimize 

disruption to visitor experiences (Vaske, 2008). Adding dimensions and their respective 

levels exponentially increases the number of possible combinations, so more scenarios 

usually need to be included. Research, however, should consider other dimensions and 

levels that may influence encounter norms, such as boat type (e.g., catamaran, zodiac). 

Consistent with most normative research in recreation and tourism (see Manning 

1999, 2007 for reviews), this study assessed visitor acceptance of indicator conditions 

depicted in these photographs. Some studies, however, have shown that evaluations such 

as visitor preferences and absolute maximum tolerances of indicator conditions can differ 

from acceptance (e.g., Manning et al., 2002). Future research should continue exploring 

differences among evaluative response categories. 

Visitors' minimum acceptable encounters with boats (i.e., standards of quality) 

were represented in this study as indicator conditions where norm curves crossed the 

neutral line. This is consistent with most previous research (see Manning 1999, 2007; 

Shelby et al., 1996 for reviews). An issue of debate, however, is whether standards 

should be based on alternative points along the curves. Should standards be based, for 

example, on conditions most acceptable to all visitors (i.e., highest point on the curve 

such as six boats in this study) or should they be based on conditions acceptable to less 

than the majority of respondents? Basing standards on the most acceptable conditions is 

often impractical (Manning, 2007). In this study, for example, this would result in only 

six boats being allowed to visit Molokini at one time. Conversely, if standards are based 
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on impacts that are acceptable to small proportions of visitors, conditions may deteriorate 

to a point where most visitors are dissatisfied and may not return. It remains an issue for 

managers and researchers to determine standards of quality that provide logistically and 

politically feasible options for managing specific recreation and tourism settings. 

Finally, data for this study were collected from Molokini visitors during high and 

low use periods on small and large boats operating from multiple harbors. Results, 

however, may not generalize to others with a vested interest in this site, such as private 

recreational boaters, first nations (i.e., local Hawaiians), environmental organizations, or 

other interest groups. These groups may not share similar norms and incorporation of 

multiple groups allows for a more complete understanding of norms and how they may 

help to inform management of activities in coastal and marine settings. Findings are also 

limited to this one marine protected area and may not generalize to all coastal and marine 

environments where recreation and tourism is common. Applicability of findings to other 

interest groups and geographical areas remains a topic for further empirical investigation. 
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CHAPTER 3 – CONGRUENCE AMONG ENCOUNTERS, NORMS, 

CROWDING, AND MANAGEMENT AT MOLOKINI, HAWAI‘I 

 

Introduction 

Tropical coastal and marine areas are popular for tourism and recreation (Miller, 1990), 

and several of these areas that draw tourists from around the world are marine protected 

areas (MPAs) where visitation is increasing. The number of people visiting Australia's 

Great Barrier Reef Marine Park, for example, increased tenfold between the early 1980s 

and end of the 1990s (Inglis, Johnson, & Ponte, 1999), and popular MPAs in Hawai„i 

receive upward of 1.75 million visitors per year (e.g., Hanauma Bay; Friedlander et al., 

2005). This tourism and recreation use can impact the health of ecosystems (e.g., coral 

trampling, pollution) and quality of visitor experiences (e.g., conflict, crowding). 

Environmental impacts of marine tourism and recreation (e.g., scuba diving, 

snorkeling) have been documented (e.g., Barker & Roberts, 2004; Dinsdale & Harriott, 

2004; Hawkins et al., 1999; Kay & Liddle, 1989; Liddle & Kay, 1986; Lynch et al., 2004; 

Rodgers & Cox, 2003; Tratalos & Austin, 2001; Zakai & Chadwick-Furman, 2002). 

Zakai and Chadwick-Furman (2002), for example, found that a use level of 30,000 scuba 

divers caused extensive coral damage at a site in the Red Sea, and this activity also 

altered coral species composition at sites in the Caribbean (Hawkins et al., 1999). Studies 

in Hawai„i documented complete loss of all corals at a dive site averaging more than one 

person entering the water per minute over an eight-month period (Rodgers & Cox, 2003). 

Tourism and recreation can also have social impacts because visitors behave in 

ways that can be viewed as unacceptable by other visitors. Social impacts include noise 
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(Freimund, Vaske, Donnelly, & Miller, 2002), conflict among activity groups (Graefe & 

Thapa, 2004), and crowding (Cole & Stewart, 2002; Dawson & Watson, 2000; Lewis, 

Lime, & Anderson, 1996; Manning, Valliere, Minteer, Wang, & Jacobi, 2000). In tropical 

marine settings, research has examined concepts such as perceptions of crowding and 

tolerances for encounters with groups such as snorkelers and scuba divers (e.g., Inglis et 

al., 1999; Lankford, Inui, & Whittle, 2008; Lynch et al., 2004; Roman, Dearden, & 

Rollins, 2007; Schafer & Inglis, 2000; Szuster, McClure, & Needham, 2009). 

Research has shown, however, that to understand and manage social impacts of 

tourism and recreation use, it is necessary to identify relationships among the number of 

people or other objects that visitors encounter, degree to which they feel crowded, and 

their normative evaluations of conditions (e.g., use levels, encounters) that they feel are 

acceptable and unacceptable (Manning, 1999; Shelby & Heberlein, 1986; Vaske & 

Donnelly, 2002). In marine areas, these concepts have typically been studied individually 

in isolation, not collectively, and little is known about relationships among encounters, 

norms, and crowding in these areas, and how these issues influence support or opposition 

of management strategies for addressing use-related impacts. This article addresses these 

knowledge gaps at a marine protected area in Hawai„i. 

Conceptual Foundation 

Encounters, Crowding, and Norms 

The concepts of encounters, crowding, and norms have received considerable attention in 

the tourism and recreation literature (see Manning, 1999, 2007 for reviews). Reported 
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encounters describe a subjective count of the number of other people or objects that an 

individual remembers observing in a setting (Vaske & Donnelly, 2002). Perceived 

crowding is a subjective negative evaluation that this number of encounters with other 

people or objects is too many (Vaske, Donnelly, & Shelby, 1993). Many studies have 

focused on encounters and crowding in tourism and recreation settings (see Manning, 

2007; Manning, Valliere, Wang, & Jacobi, 1999; Vaske & Donnelly, 2002; Vaske & 

Shelby, 2008 for reviews), and these concepts have also been investigated in tropical 

coastal and marine settings (e.g., Inglis et al., 1999; Lankford et al., 2008; Lynch et al., 

2004; Roman et al., 2007; Shafer & Inglis, 2000; Szuster et al., 2009). Understanding 

reported encounters and perceptions of crowding, however, may not reveal maximum 

acceptable levels of use or an understanding of how this use should be managed. Norms 

offer a theoretical and applied basis to address these issues. 

One line of research defines norms as standards that individuals use for evaluating 

activities, environments, conditions, or management strategies as good or bad, better or 

worse (Vaske & Donnelly, 2002). Norms clarify what people believe conditions should 

or should not be in a given context (Needham, Rollins, & Wood, 2004). Research 

suggests that when visitors perceive a setting to be crowded, they have at least implicitly 

compared conditions that they experienced (e.g., number of encounters) with their 

normative evaluations of what they feel are acceptable or unacceptable use levels and 

related conditions for the setting (Vaske & Donnelly, 2002). 

Norm theory provides a basis for measuring indicators and formulating standards 

of quality (Manning, 1999). Indicators (e.g., encounters) are social, resource, or 
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managerial variables that define quality settings and experiences (Shelby, Vaske, & 

Donnelly, 1996), and can be measured to formulate standards of quality, or points where 

indicator conditions become unacceptable (e.g., no more than 50 people should be 

encountered per day; Manning, Lawson, Newman, Laven, & Valliere, 2002). Indicators 

can be monitored to ensure that standards are maintained and management action may be 

necessary if these standards are violated. This approach is central to tourism and 

recreation planning frameworks such as Limits of Acceptable Change (LAC; Stankey et 

al., 1985), Visitor Impact Management (VIM; Graefe, Kuss, & Vaske, 1990), Visitor 

Experience and Resource Protection (VERP; Manning, 2001) and the Tourism 

Optimization Management Model (TOMM, Manidis Roberts Consulting, 1997). In these 

frameworks, the traditional carrying capacity question of “how much use or impact is too 

much” is redefined as “how much use or impact is acceptable or should be allowed?” 

This focuses attention on desirable conditions rather than just the amount of use and its 

impact. Basing decisions on how much and what kinds of impact are acceptable allows 

managers to better address their clientele's needs and wants (Manning, 1999). 

A simplified example may help to illustrate. The provision of opportunities for 

visitor solitude is a management goal in many tourism and recreation settings (Manning, 

2007; Weaver, 2001). This goal, however, may be too general to guide management since 

it does not specify what constitutes solitude and how it should be measured. Indicators 

and standards of quality may help to resolve some of these issues. Surveys or interviews 

with visitors may show that the number of encounters with other people is an important 

aspect of solitude, suggesting that it may be one indicator of solitude. Normative research 
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may reveal that once many visitors encounter 10 or more people in an area, they feel 

crowded and do not achieve an acceptable level of solitude. This suggests that encounters 

with 10 or more people may represent an appropriate standard of quality for this area. 

Much of the normative work in tourism and recreation is based on Jackson‟s 

(1965) model that describes norms as evaluative standards using a graph called a social 

norm curve (Manning et al., 1999) or an impact acceptability curve (Vaske, Shelby, 

Graefe, & Heberlein, 1986). Measurement of a social norm is derived from averages of 

evaluations provided by individuals in a population. This graph represents the amount of 

indicator change increasing from left to right along the horizontal axis (Figure 3.1). The 

vertical axis represents evaluative responses with the most positive evaluation at the top 

of the axis, most negative on the bottom, and a neutral category in between. The majority  

 

 

Figure 3.1. Hypothetical social norm curve (modified from Manning et al., 1999) 

 

 

-2

-1

0

1

2

0 2 4 6 8 10 12 14 16 18 20

Number of People Encountered Along Trail Per Day

A
cc

ep
ta

b
il

it
y

 (
2

 =
 V

er
y

 A
cc

ep
ta

b
le

, 
-2

 

=
 V

er
y

 U
n

ac
ce

p
ta

b
le

) Minimum Acceptable Condition

N
o

rm
 I

n
te

n
si

ty
 

Crystallization (Level of Agreement 

Defined by Dispersion Around Points 

Defining the Norm Curve) 

Very 

Acceptable 

Very 

Unacceptable 



45 

 

of studies have used acceptability as the evaluative response (see Manning et al., 1999 for 

evaluations used in other studies). The curve can be analyzed for various structural 

characteristics including the minimum acceptable condition, intensity / salience or 

importance of the indicator, and crystallization or degree of consensus about the norm. 

The minimum acceptable condition is the point where the norm curve crosses the 

neutral line and indicator conditions become unacceptable, and usually represents a 

condition that 50% of respondents feel is acceptable and 50% feel is unacceptable. In 

most studies (see Manning, 1999, 2007; Shelby et al., 1996; Vaske et al., 1993 for 

reviews), this point represented the standard for the measured indicator. Norm intensity or 

salience reveals the importance of the indicator to respondents and is the relative distance 

from the neutral line at each point on the curve, independent of the direction of the 

evaluation (e.g., acceptable, unacceptable; Shelby & Vaske, 1991). Intensity is often 

measured as the sum of these distances across all points on the curve (Shelby & 

Heberlein, 1986; Vaske et al., 1986); the greater the cumulative distance from the neutral 

line, the higher the intensity. A flat curve close to the neutral line suggests that the 

indicator is not important and few people will be upset if a standard is violated, whereas a 

curve that declines sharply and remains negative implies that the indicator is important 

and more people may be impacted (Freimund et al., 2002; Shelby et al., 1996). 

Crystallization is a measure of normative agreement or consensus among respondents for 

indicator conditions. In most studies, this is measured as the average of the standard 

deviations (i.e., interval around mean containing the majority or 68% of responses) for all 

points comprising the curve (Shelby & Heberlein, 1986; Shelby et al., 1996). If 
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crystallization is high (i.e., small standard deviation), managers may have confidence in 

using normative data to help formulate standards of quality (Manning, 1999). 

The normative approach has been used in many studies to understand encounter 

norms, or the maximum number of people that visitors will accept seeing in an area (see 

Donnelly, Vaske, Whittaker, & Shelby, 2000; Manning, 1999; Shelby et al., 1996; Vaske 

et al., 1993; Vaske et al., 1986 for reviews). Most studies have been conducted in 

terrestrial parks and protected areas, although there have been some applications of this 

concept in tropical marine settings. Inglis et al. (1999), for example, examined snorkeler 

norms and found that seeing 14 snorkelers from shore and six in the water were thresholds 

where conditions became unacceptable and management attention was needed. 

Research has shown that when encounters exceed a visitor‟s norm for seeing 

others, perceived crowding is higher compared to those who encounter less than their 

norm. A comparative meta-analysis of 13 studies involving over 10,000 tourists and 

recreationists, for example, demonstrated that when people reported fewer encounters 

than their norm, they felt not at all crowded, whereas those who reported more than their 

norm felt slightly to moderately crowded (Vaske & Donnelly, 2002). This pattern was 

evident and statistically significant in all studies; suggests that encounters, norms, and 

crowding are linked; and is evidence of the concept of norm congruence where 

respondents judge conditions as less acceptable when they experience conditions that 

violate their norms (Manning, Johnson, & VandeKamp, 1996; Needham et al., 2004). 
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Direct and Indirect Management 

Although these studies reported percentages of users who encountered more than 

their normative tolerances and showed that these individuals often perceive higher 

crowding than those who encountered less than their norm (see Needham et al., 2004; 

Vaske & Donnelly, 2002; Vaske & Shelby, 2008 for reviews), they seldom included 

follow-up questions asking visitors how use-related issues should be addressed. Manning, 

Wang, Valliere, Lawson, and Newman (2002), as well as other studies by Manning and 

colleagues (Manning, 2007) included questions asking visitors how managers could 

improve the experience and how much impact visitors would tolerate before managers 

should implement actions that reduce use levels, but responses were not linked directly to 

relationships among encounters, crowding, and norms. In most cases, researchers who 

have found situations where a majority of visitors encountered more than they would 

tolerate (i.e., their norm) have simply suggested that management attention is necessary 

and advocated approaches such as reservation systems, quotas, fees, or zoning to address 

overuse and minimize crowding (e.g., Needham et al., 2004). Little is known, however, 

about the extent that visitors themselves would support or oppose these management 

strategies. It is possible that a majority of visitors could encounter more than their 

normative tolerance and feel crowded, but not support these types of management 

strategies because they restrict use. This article helps to address this knowledge gap. 

Tourism and recreation management can be categorized into two general 

approaches. First, direct management strategies act directly on user behavior leaving little 

or no freedom of choice. Second, indirect strategies attempt to influence decision factors 
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on which users base their behavior (Manning, 1999). To illustrate, direct management 

practices aimed at reducing litter in a coastal area could include a regulation prohibiting 

littering and then enforcing this policy with fines or other direct sanctions. An indirect 

practice could be an education program informing users of undesirable environmental 

and aesthetic impacts of litter, and encouraging users to stop littering. Additional direct 

actions include quotas and other methods for limiting use such as zoning, user fees, and 

prohibiting certain activities. Other indirect strategies include voluntary guidelines and 

facility upgrades and maintenance (e.g., trash cans, boardwalks). 

Questioning visitors about their support or opposition of direct and indirect 

strategies for managing use can be beneficial for researchers and managers because it can 

take the guesswork out of interpreting actions that may be within public tolerance limits 

(Manning, 1999). Visitors who feel that the number of encounters with others is 

unacceptable, for example, may still oppose direct restrictions on use levels. As a result, 

managers may decide to implement alternative strategies that may be more strongly 

supported, such as redistributing use to other locations or time periods (e.g., spatial, 

temporal zoning). In this way, managers are able to consider strategies that are supported 

by a majority of visitors and avoid actions that are controversial or strongly opposed 

while still attempting to mitigate problems of overuse and crowding. 

Objectives and Hypotheses 

This article builds on this body of research and uses data from Molokini Shoal 

Marine Life Conservation District (MLCD) in Hawai„i to address two objectives. The 
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first objective is to describe visitors' reported encounters, norms, and crowding associated 

with the number of boats at Molokini. The second objective is to test two hypotheses: 

H1: Visitors who encounter more boats at Molokini than their norm will feel more 

crowded than those who encounter less than their norm. 

H2: Visitors who encounter more boats at Molokini than their norm will be more 

supportive of direct management actions to address use levels than those who 

encounter less than their norm. 

Methods 

Study Site 

Molokini Shoal MLCD is a small offshore islet located off the south coast of the island of 

Maui, Hawai„i and is one of the state‟s most popular marine attractions. Molokini's 

unique crescent shape provides a semi-enclosed area of relatively calm water that boasts 

48,571 m
2
 of coral reef, more than 20 species of tropical fish, and larger marine life such 

as sharks and rays (van Beukering & Cesar, 2004). This islet is accessed only by boat 

most often with a commercial tour operator, and its close proximity to Maui enables most 

visitors to reach it in less than one hour. Molokini receives little rainfall, which 

contributes to excellent underwater visibility. 

Examining encounters and norms at Molokini is relevant for several reasons. 

Molokini is visited by approximately 400,000 snorkelers and scuba divers annually, 

making it the second most heavily visited marine protected area in Hawai„i (Friedlander 

et al., 2005). The state‟s benefits from these activities at Molokini averages 

approximately $20 million annually (van Beukering & Cesar, 2004). Over 40 tour boats 
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have permits to operate at Molokini, ranging from small dive boats that are typically less 

than 30 feet in length carrying fewer than 15 scuba divers, to much larger boats of 50 feet 

or more in length carrying up to 150 snorkelers. There are 26 moorings available to 

commercial and private boats visiting Molokini, and these moorings are intended to 

prevent boats from anchoring and damaging the site. 

Data Collection 

Data collection began with three focus group meetings that were conducted with 

eight commercial operators, seven community and environmental interest group 

representatives (e.g., boating clubs, conservation organizations), and four representatives 

of agencies managing Molokini. Participants were asked to describe existing conditions 

and prioritize important indicators for the site, and the level of human use and visitation 

at Molokini were among the most frequently mentioned concerns for the site. Responses 

from this phase of data collection were used to inform the creation of a passenger survey 

for the second phase of data collection. 

Following these focus groups, data were obtained from pre-trip and post-trip 

surveys administered to people visiting Molokini on tour boats in both high use (spring 

break March, 2009) and lower use (late April, 2009) periods. Surveys were administered 

on six tour boats operating out of the three harbors from which boats depart for Molokini. 

Most boats operate from Ma„alaea harbor, where surveys were administered on two large 

boats carrying snorkelers and two smaller boats focusing mainly on scuba divers. Surveys 

were also conducted on one smaller tour boat predominantly carrying scuba divers 

operating out of Lahaina harbor, and one smaller tour boat carrying scuba divers from 
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Kihei boat ramp. Pre-trip surveys were completed onsite prior to leaving for Molokini 

and post-trip surveys were completed by the same individuals immediately following the 

visit to Molokini. 

In total, 709 pre-trip and 439 post-trip surveys were completed (pre-trip response 

rate = 95%, post-trip response rate = 79%). Questions about encounters, crowding, 

norms, and management were mainly in the post-trip surveys because people needed to 

visit the site before providing informed responses to these questions. Approximately 85% 

of surveys were completed on large boats and 15% on smaller boats. These percentages 

are relatively proportionate to the distribution of use at Molokini, as small boats carry 

fewer users and larger boats accommodate many users. The discrepancy between 

numbers of pre-trip and post-trip surveys was mainly a result of unfavorable ocean 

conditions that cancelled several trips to Molokini after the pre-trip surveys were already 

completed. These sample sizes allow generalizations about the population of Molokini 

tour visitors at a 95% confidence level with a margin of error of less than 5%, which is 

within the conventional margin of error accepted in tourism and recreation (Vaske, 2008). 

Analysis Variables 

Most studies have measured encounters and crowding related to the number of 

people at a site. This study, however, focused on boats because it is extremely difficult to 

measure crowding and encounters with people at Molokini due to the size of the site and 

that most people are not visible because they are underwater, on covered boats, or cannot 

be seen in the water since the line of sight is often blocked by other boats. 



52 

 

Encounter Norms. Encounter norms were measured using Image Capture 

Technology (ITC), which involves using software to manipulate photographs and create 

unique scenarios (Lime, 1990). Visuals have become popular for depicting indicator 

impacts associated with tourism and recreation use (Freimund et al., 2002; Inglis et al., 

1999; Manning, 1999; Manning, Lime, Freimund, & Pitt, 1996). Visitors rate their 

normative acceptance of photographs depicting indicator impacts (e.g., encounters) 

varied from low to high, and these acceptance ratings can be plotted on norm curves to 

reveal minimum acceptable conditions, norm intensity or salience, and crystallization. 

Visuals provide a realistic and cognitively easy assessment of encounter-related 

indicators, as they allow users to see what conditions would be like (Inglis et al., 1999; 

Needham et al., 2004). This is especially important in high-use areas where it may be 

challenging for respondents to ascertain from written descriptions of conditions what 

would be acceptable (Hall & Roggenbuck, 2002). There are, however, disadvantages of 

this approach (e.g., time-consuming, increases burden, depicts snapshots of conditions at 

one moment in time; see Manning, 2007 for a review of advantages and disadvantages). 

Two dimensions of encounter norms, number of boats and size of boats, were 

used to measure encounter norms with 12 photographs representing scenarios of 

encounters with boats anchored at Molokini (Figure 3.2). Number of boats was depicted 

using four different levels: 6, 12, 26, and 42 boats. Size of boats was depicted using three 

levels based on the proportion of small and large boats: 100% small boats, 100% large 

boats, and 50% small and 50% large boats. This represents a full factorial design (i.e., 4
1
 

levels for number of boats * 3
1
 proportions of boat size = 12 encounter scenarios). 



53 

 

Using Adobe Photoshop software, the photographs containing 26 boats were 

created first by placing the actual GPS coordinates of current mooring sites at Molokini  

on the background image and then placing boats on these coordinates. This background 

image shows Molokini from an aerial perspective at a 25 degree angle above sea level.  

Although visitors on boats view Molokini from sea level, this aerial perspective was 

necessary to depict boats on the moorings because line of sight would be impeded and 

many boats would be positioned behind each other and not visible if a lower perspective 

 

Figure 3.2. Sample photographs used for measuring encounter norms at Molokini. 

 

 

 

had been used. For images depicting 42 boats, boats were added in spaces between those 

in the original 26 boat picture in locations where additional moorings may be placed. 

Photographs of six and 12 boats were created by randomly removing boats from the 26 

boat image, ensuring that boats remained on mooring locations. These numbers of boats 
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were chosen because there are 26 moorings at Molokini, 42 coincides with the number of 

tour boat permits currently allocated by the state to operate at Molokini, and 12 and 6 

were approximately half of 26 and 12, respectively. 

Size of boat was manipulated by using actual photographs of both large and small 

boats taken at Molokini from the same or similar vantage point used in the background 

image and then populating each photograph with these boats. To ensure that it was easy 

to distinguish large from small boats, large boats were increased by 50% in size. 

Although this has the potential to slightly inflate the importance of the boat size 

dimension and influence normative evaluations of large boats, it was necessary to ensure 

that respondents were able to distinguish between small and large boats. Slightly altering 

these characteristics of people or objects in photographs and the perspective of 

background images is common practice for cueing respondents to indicator impacts and 

improving accuracy of normative evaluations (Basman, Manfredo, Barro, Vaske, & 

Watson, 1996; Freimund et al., 2002; Manning & Freimund, 2004). Research has also 

shown that these types of minor alterations often do not substantively change evaluations 

(e.g., Inglis et al., 1999; Manning et al., 2002). The visual approaches used in this study 

are virtually identical to those used in numerous studies that have rigorously tested 

validity and reliability of visual methods for measuring normative evaluations of 

indicator conditions (see Freimund et al., 2002; Hall & Roggenbuck, 2002; Manning, 

1999, 2007; Manning & Freimund, 2004; Manning et al., 1996, 2002 for reviews).  
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Table 3.1 describes the encounter scenario in each photograph and respondents 

evaluated each scenario on 9-point recoded scales of -4 “very unacceptable” to +4 “very 

acceptable.” Given that encounters, by definition, refer to the number of people or other  

Table 3.1. Full factorial design for photographs depicting encounter norm scenarios 
1 

 

1 The "number of boats" factor had four levels: 6, 12, 26, 42 boats. The "size of boat" factor had three 

levels: 100% small, 100% large, 50% small and 50% large. Respondents rated their norms for each 

image on 9-point recoded scales of -4 “very unacceptable” to +4 “very acceptable.” 

 

 

objects encountered and that the size of boat dimension did not substantively influence 

encounter norms (partial eta
2
 = .03), analyses in this article only focused on the number 

of boats. 

Reported Encounters. Respondents were asked to specify which one of the 12 

photographs most accurately represented conditions that they encountered most often 

during their visit on the day they were surveyed. This approach for measuring reported 

encounters is identical to previous research (e.g., Needham et al., 2004; Vaske & 

Photograph / scenario Number of boats Size of boats 

1 12 boats 50% small, 50% large 

2 12 boats 100% small 

3 6 boats 100% small 

4 42 boats 100% large 

5 26 boats 100% large 

6 26 boats 50% small, 50% large 

7 12 boats 100% large 

8 6 boats 50% small, 50% large 

9 6 boats 100% large 

10 42 boats 50% small, 50% large 

11 26 boats 100% small 

12 42 boats 100% small 
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Donnelly, 2002). In addition, researchers counted the actual number of boats present at 

Molokini during the trips on which visitors were surveyed. 

Perceived Crowding. Perceptions of crowding related to boats at Molokini were 

measured by asking respondents how crowded they felt by the number of boats they saw 

at Molokini on the day they were surveyed, and recording responses on the 9-point 

perceived crowding scale ranging from 1 "not at all crowded" to 9 "extremely crowded." 

This scale has been used extensively and tested rigorously in past studies (see Shelby, 

Vaske, & Heberlein, 1989; Vaske & Donnelly, 2002; Vaske & Shelby, 2008 for reviews). 

In addition, visitor pre-trip expectations associated with crowding were examined by 

asking if they agreed or disagreed that they were expecting to escape crowds at Molokini. 

Management Strategies. Visitors were asked their level of support or opposition 

to four restrictive strategies for addressing use-related encounters and crowding at 

Molokini: (a) limit the number of boats allowed, (b) limit the number of people allowed, 

(c) restrict the size of boats allowed, and (d) close Molokini to all tourism and recreation 

activities. Respondents evaluated each strategy on 5-point recoded scales of -2 “strongly 

oppose” to +2 “strongly support.” 

Results 

The majority of visitors (52%) expected to escape crowds at Molokini. Compared to 

those on larger snorkel boats (50%), slightly more people on the smaller dive boats (61%) 

expected to escape crowds and this difference was statistically significant, 
2 
= 4.56, p = 

.033. The phi effect size, however, was  = .08 and guidelines from Cohen (1988) and 

Vaske (2008) suggest that the strength of this difference can be characterized as "small" 



57 

 

or "minimal," respectively. Escaping crowds was an important expectation for the 

majority of visitors to Molokini. 

Reported encounters with boats at the site are shown in Table 3.2. Overall, 63% 

of visitors reported that the photograph depicting 6 boats represented the scenario that 

they experienced most often and 36% reported encountering approximately 12 boats. The 

average number of boats seen by visitors on both small and large boats was 8.49 and 

although visitors on small boats reported seeing significantly more boats (9.25) than 

those on large boats (8.26), this difference was minimal, t = 2.06, p = .041, rpb = .11. 

However, counts by trained field researchers of the actual number of boats present 

at Molokini during the trips on which visitors were surveyed showed that the average 

number of boats was actually 11.63 (Table 3.2). There was no significant difference in 

counts made by researchers on small versus large boats, t = 0.68, p = .501, rpb = .14.  

These results suggest that visitors underestimated the actual number of boats present at 

Molokini when reporting their encounters because respondents reported an average of 

three fewer boats per trip than researchers counted at the site. 

In total, 67% of visitors felt crowded at Molokini, with most of these visitors 

feeling slightly or moderately crowded (Table 3.2). There was no statistical difference in 

crowding between people on larger snorkel boats versus those on smaller dive boats, 
2 
= 

1.03,
 
p = .311,  = .05. When 65% to 80% of visitors perceive that a site is crowded, it is 

considered to be overcapacity and management attention is needed (Shelby et al., 1989; 

Vaske & Shelby, 2008).  
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Table 3.2.  Encounters, observations, norms, crowding, and support of management 
a
 

a Cell entries are percentages (%) unless specified as averages (means). 
b Cell entries are mean number of boats. 
c Cell entries are the average standard deviations of the points comprising each norm curve. 
d F value for Levene's test for homogeneity 

 

The mean social norm curve for number of boats is shown in Figure 3.3 and 

described in Table 3.2. The minimum acceptable condition (i.e., point where curve 

crosses neutral point) for all visitors taken together was 15.96 (i.e., 16) boats and this 

 Large Boats 

(Snorkel) 

Small Boats 

(Scuba dive) 
Total 

χ2 or t 

value 
p value 

Effect size 

( or rpb) 

Reported encounters      7.39 .060 .14 

   6 boats 66 53 63    

   12 boats 33 44 36    

   26 boats  1  3  1    

   42 boats  0  0  0    

   Average boats      8.26       9.25     8.49   2.06 .041 .11 

Researcher observations      1.40 .705 .23 

   1 to 6 boats 14 20 17    

   7 to 12 boats 29 30 29    

   13 to 14 boats  29 40 33    

   15 or more boats 29 10 21    

   Average boats 12.07 11.00 11.63 0.68 .501 .14 

Perceived crowding    12.20 .007 .18 

   Not at all crowded 35 29 33    

   Slightly crowded 34 24 31    

   Moderately crowded 28 35 29    

   Extremely crowded  4 12  6    

   Total percent crowded 65 71 67   1.03 .311 .05 

Encounter norms       

   Min. acceptable condition b    16.15    15.38    15.96   1.06 .291 .06 

   Norm intensity (max. = 16)      8.74       8.91      8.79   0.36 .579 .03 

   Norm crystallization c      1.73       1.45      1.67    2.11 d .273  

Attitudes toward management       

   Limit number of boats 82 70 79   5.87 .015 .13 

   Limit number people 75 65 73   3.52 .061 .10 

   Restrict size of boats  66 65 66   0.01 .782 .01 

   Close site  9 10  9   0.02 .889 .01 
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number is being exceeded at the site over 20% of the time (Table 3.2). There was no 

statistically significant difference in encounter norms between visitors on larger snorkel 

boats (M = 16.2) and those on smaller dive boats (M = 15.4), t = 1.06, p = .291, rpb = .06 

This suggests that the majority of visitors would not tolerate encountering more than 16 

boats at any one time at Molokini. Norm intensity, or the importance of this indicator to 

respondents, was reasonably high (8.79, maximum = 16), did not differ between those on 

large versus smaller boats, and suggests that the number of boats is an important indicator 

for Molokini, t = 0.36, p = .579, rpb = .03. Norm crystallization is the amount of 

consensus about acceptable and unacceptable conditions, and was high as shown by the 

relatively small standard deviations (large boats SD = 1.73, smaller boats SD = 1.45). The 

Levene‟s test for homogeneity did not reveal a significant difference in crystallization 

between visitors on small and large boats, F = 2.11, p = .273. 

 

Figure 3.3 Norm curve for number of boats 
a  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a Minimum acceptable condition = 15.96 boats (16.15 for those on large boats, 15.38 on smaller boats). 
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Visitors supported most of the restrictive management activities for addressing 

use-related issues at Molokini. Limiting the number of boats was most strongly supported 

(79%), followed by limiting the number of people (73%) and restricting the size of boats 

(66%; Table 3.2). This implies that visitors felt that use levels were exceeding the site's 

capacity and were supportive of restrictive actions to address this issue. Only a few 

visitors (9%) supported closing the site to all activities. There were no statistically 

significant differences between respondents on large boats versus those on small boats (p 

> .05), except for limiting the number of boats, 
2 
= 0.01 to 5.87, p = .015 to .889. Effect 

sizes ( = .01 to .13) were also small (Cohen, 1988) or minimal (Vaske, 2008). 

Relationships among encounters, norms, and crowding at Molokini are shown in 

Table 3.3. In total, only 9% of visitors encountered more boats than their maximum 

tolerance (i.e., norm) and 91% encountered fewer than their norm. Compared to visitors  

 

Table 3.3.  Relationships among reported encounters, norms, and crowding  

 

 Reported encounters 

compared to norm a 

  

Mean crowding scores b 

   

 

 

Fewer than 

norm 

More than 

norm 

 Fewer than 

norm 

More than 

norm 

 

t value 

 

p value 

Effect 

size (rpb) 

Large boats 94   6  3.34 6.14 5.37 < .001 .34 

Smaller boats 83 17  4.05 6.46 3.61 < .001  .39 

Total  91   9  3.51 6.32 7.15 < .001 .38 

a Percent of visitors who encountered either fewer boats or more boats than their norm. 

b Mean crowding scores based on 9-point scale from 1 "not at all crowded" to 9 "extremely crowded." 

 

on large boats (6%), a higher number of visitors on smaller boats (17%) encountered 

more than their norm. Crowding scores were higher for visitors who reported more 
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encounters than their norm (M = 6.32) than those who encountered less than their norm 

(M = 3.51), t = 7.15, p < .001. This pattern occurred on both large and smaller boats, and  

the point-biserial correlation effect sizes of rpb = .34 to .39 suggest that the strength of 

relationships among encounters, norms, and crowding were "large" (Cohen, 1988) or  

"substantial" (Vaske, 2008). Consistent with previous research (e.g., Needham et al.,  

2004; Vaske & Donnelly, 2004), these findings support the first hypothesis and show that 

perceived crowding was highest for visitors who reported more encounters than their 

normative standard. Those who encountered less than their norm, however, still felt 

crowded and only 9% of visitors encountered more than their norm, suggesting that the 

number of boats may not be the only indicator influencing crowding at Molokini. 

Relationships among researcher observations and visitor norms and crowding are 

shown in Table 3.4. In total, researcher counts of the number of boats at Molokini were 

higher than visitor norms for 26% of respondents, and encounter norms for 74% of 

visitors were less than the number of boats counted by researchers. Crowding scores were 

significantly higher for visitors whose norms were more restrictive than the actual 

number of boats counted at the site, t = 3.87, p < .001, rpb = .24. 

There were significant positive correlations between visitors' perceptions of 

crowding at Molokini and their support for limiting the numbers of boats and people, and 

restricting the size of boats at this site; visitors who felt more crowded were more 

supportive of these restrictive management strategies (Table 3.5). There were also 

positive correlations between perceived crowding and support for closing Molokini to all 

tourism and recreation activities, but these were not statistically significant. Relationships 
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between crowding and support for each management action were slightly stronger for 

visitors on smaller dive boats than those on large snorkel boats. 

 

a Percent of visitors whose norms for boats were fewer or more than actually observed by researchers. 

b Mean crowding scores based on 9-point scale from 1 "not at all crowded" to 9 "extremely crowded." 

 

 

Table 3.5.  Correlations among perceived crowding and support for management actions 

 

 Perceived crowding a 

Management actions b Large boats Smaller boats Total 

Limit number of boats .108     .268**     .138** 

Limit number of people     .164**       .347***       .206*** 

Restrict size of boats .113   .229*     .144** 

Close site .069 .037 .041 

a Perceived crowding measured on 9-point scale from 1 "not at all crowded" to 9 "extremely crowded." 
b Support for each strategy measured on 5-point scale from 1 "strongly oppose" to 5 "strongly support."  

*** p < .001, ** p < .01, * p < .05. 

 

 

Relationships among encounters, norms, and support for management strategies at 

Molokini are shown in Table 3.6. Respondents who encountered more than their norm 

were significantly more supportive of restrictive management strategies. Visitors on 

  Table 3.4.  Relationships among researcher observations and visitor norms and crowding 

 

 Researcher observation 

compared to norm a 

  

Mean crowding scores b 

   

 

 

Fewer than 

norm 

More than 

norm 

 Fewer than 

norm 

More than 

norm 

 

t value 

 

p value 

Effect size 

(rpb) 

Large 

boats 

76 24  3.33 4.13 2.26     .027 .17 

Smaller 

boats  

69 31  3.92 5.70 3.18     .002 .35 

Total 74 26  3.47 4.64 3.87 < .001 .24 
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smaller dive boats who encountered more boats than their norm, for example, were more 

supportive of limiting the number of boats at Molokini (M = 4.38) than those who 

encountered less than their norm (M = 3.84), t = 2.17, p = .034, rpb = .25. This pattern was  

 
 

Table 3.6.  Relationships among reported encounters, norms, and support for 

management actions 
 

 Reported encounters 

compared to norm a 

 Mean support 

of strategy b 

   

 Fewer 

than norm 

More 

than norm 

 Fewer 

than norm 

More 

than norm 

 

t value 

 

p value 

Effect 

size (rpb) 

Limit number of boats          

     Large boats 94   6  4.07 4.21 1.36 .175 .05 

     Smaller boats 83 17  3.84 4.38 2.17 .034 .25 

     Total 91   9  4.02 4.29 2.00 .053 .10 

Limit number of people          

     Large boats 94   6  3.84 4.14 1.36 .175 .09 

     Smaller boats 83 17  3.70 4.31 2.43 .018 .28 

     Total 91   9  3.81 4.21 2.55 .011 .15 

Restrict size of boats          

     Large boats 94   6  3.76 4.07 1.33 .184 .09 

     Smaller boats 83 17  3.77 4.08 1.14 .259 .13 

     Total 91   9  3.77 4.07 2.04 .050 .10 

Close site          

     Large boats 94   6  1.90 2.29 1.37 .172 .09 

     Smaller boats 83 17  1.48 1.77 1.12 .268 .13 

     Total 91   9  1.80 2.04 1.17 .243 .07 
a Percent of visitors who encountered either fewer boats or more boats than their norm. 

b Support for each strategy measured on 5-point scale from 1 "strongly oppose" to 5 "strongly support."  

 

 

evident for all management strategies except closing the site to all tourism and recreation 

activities, which was opposed by almost all respondents. The point-biserial correlation 

effect sizes of .05 to .28 indicate that the strength of relationships among encounters, 

norms, and support for management strategies can be characterized as “small or minimal” 
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to “medium or typical” (Cohen, 1988; Vaske, 2008). These findings support the second 

hypothesis; visitors who encountered more boats at Molokini than their norm were more 

supportive of restrictive management strategies than those who encountered fewer boats 

than their norm at this site. 

 

 

Table 3.7.  Relationships among researcher observations, and visitor norms and support 

for management actions 

 

 Researcher 
observation 

compared to norm a 

 Mean support 

of strategy b    

 Fewer than 

norm 

More than 

norm 

 Fewer 

than norm 

More than 

norm 

 

t value 

 

p value 

Effect 

size (rpb) 

Limit number of boats          

     Large boats 76 24  4.03 4.23 1.70    .091 .11 

     Smaller boats 69 31  3.78 4.26 2.30    .024 .26 

     Total 74 26  3.97 4.24 2.60    .010 .15 

Limit number of 

people  

   
     

     Large boats 76 24  3.79 4.09 2.46    .015 .16 

     Smaller boats 69 31  3.63 4.22 2.94    .004 .33 

     Total 74 26  3.75 4.13 3.61 < .001 .21 

Restrict size of boats          

     Large boats 76 24  3.72 3.98 2.15    .034 .13 

     Smaller boats 69 31  3.71 4.09 1.76    .083 .20 

     Total 74 26  3.72 4.01 2.82    .005 .15 

Close site          

     Large boats 76 24  1.81 2.26 2.61    .011 .19 

     Smaller boats 69 31  1.39 1.83 2.04    .045 .23 

     Total 74 26  1.71 2.13 3.19    .002 .18 
a Percent of visitors whose norms for boats were fewer or more than actually observed by researchers. 

b Support for each strategy measured on 5-point scale from 1 "strongly oppose" to 5 "strongly support." 

 

Relationships among researcher observations and visitor norms and support for 

management strategies are shown in Table 3.7. Similar to findings in Table 3.6, there was 
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more support for each strategy among visitors whose norms were more restrictive than 

the actual number of boats present at the site. Overall support for limiting the number of 

people at Molokini, for example, was significantly higher for visitors whose norms were 

exceeded by the number of boats observed at the site (M = 4.13) than those whose norms 

were not exceeded (M = 3.75), t = 3.61, p < .001, rpb = .21. This pattern occurred for all 

strategies except closing the site, which was opposed by most respondents. The point-

biserial correlation effect sizes of .02 to .33 show that the strength of relationships among 

researcher observations and visitor norms and support for these management strategies 

was “small to medium” or “minimal to typical” (Cohen, 1988; Vaske, 2008). 

Discussion 

This article examined relationships among encounters, norms, crowding, and support for 

management strategies at Molokini Shoal MLCD and addressed two issues that have 

received limited empirical attention. First, this study examined the concepts of 

encounters, norms, and perceived crowding in a tropical marine tourism and recreation 

setting. Second, it examined visitor support and opposition to restrictive management 

strategies at Molokini, and the extent that attitudes toward these strategies were related to 

encounters and norms associated with boat use at this site. Results showed that the 

majority of visitors expected to escape crowds at Molokini, but more than 65% of these 

visitors felt crowded. On average, visitors would tolerate seeing no more than 

approximately 16 boats at one time at Molokini, and those who encountered more than 

their tolerance norm felt more crowded and were more supportive of restrictive 
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management actions (e.g., limit number of boats) to address these use issues at Molokini. 

These findings have implications for management and future research. 

Implications for Management 

From a management perspective, these results showed that before their trip, the 

majority of visitors expected to escape crowds of people at Molokini, but felt crowded at 

the site during their experience. Shelby et al. (1989) and Vaske and Shelby (2008) 

recommended that when 65% to 80% of people feel crowded at a site, it should be 

characterized as "more than capacity" or "overcapacity." At Molokini, 67% of visitors 

felt crowded, suggesting that the site is operating over its capacity and management 

attention is necessary to ensure that experiences do not deteriorate. Implementation of 

any management strategies should be followed by continuous monitoring and periodic 

empirical research or this site may be destined to become a "sacrifice area" of high-

density use where quality of the natural environment and visitor experiences may be 

compromised (Shelby et al., 1989). Had visitors indicated that they expected a crowded 

setting, little management action would be needed because the experience would have 

likely fulfilled their expectations. This was not the case, however, because visitor 

expectations of minimal crowding were not met at Molokini. 

The majority of visitors, regardless of the size of boat they were on, possessed 

norms that it would be unacceptable to see more than approximately 16 boats at any one 

time at Molokini. There was also a relatively high degree of crystallization or agreement 

among visitors in their norms for acceptable and unacceptable numbers of boats at this 

site. Currently, there are 26 boat moorings at Molokini, and over 40 boats have permits to 
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visit the site, so there is potential for more than 16 boats to be at Molokini at any one 

time. Researchers, for example, counted more than this number of boats at the site over 

20% of the time. The majority of visitors, however, feel that this situation is 

unacceptable, so one way to ensure that visitor experiences are not compromised would 

be to establish and monitor a standard of approximately 16 boats at one time at Molokini. 

Although managing standards at levels equal to or better than this minimum 

acceptable condition (e.g., 16 boats) may help to alleviate impacts such as crowding at 

Molokini, it represents a double-edged sword for managers. On the one hand, setting 

standards to reduce encounters and crowding may improve visitor experiences. On the 

other hand, these standards may result in many boats and visitors being restricted or 

displaced from the area. In addition, although restrictions on the number and size of boats 

were overwhelmingly supported by visitors, these actions can be controversial among 

other stakeholders (e.g., operators) and costly to implement and enforce (Manning, 1999). 

Managers should therefore consider other alternatives such as spatial or temporal zoning 

techniques that could ensure that fewer than 16 boats are moored at Molokini at one time. 

Managers could require that dive boats visit the site in the early morning and leave before 

snorkel boats arrive in the late morning, or suggest that dive boats visit the back side of 

the crater and leave the interior for snorkel boats. These techniques would not require 

directly restricting the number of boats at Molokini, but could prevent more than 16 boats 

from mooring in any one area or at one time. 

 Although most visitors felt crowded, encounter norms of only a few visitors were 

surpassed. This suggests that the number of boats is only one indicator of crowding at 
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Molokini and other potential indicators, such as the uneven distribution of boats, may 

also influence crowding. Several large snorkel boats, for example, moor relatively close 

together and this may cause visitors to feel crowded by only a few boats. To potentially 

reduce crowding, managers may want to consider the spatial arrangement of moorings at 

Molokini and consider employing spatial planning techniques such as minimum distances 

between boats that minimize the potential for boats to moor too close to each other. 

Passengers on large and small boats gave similar responses for encounters, norms, 

crowding, and management. In other words, the size of boat on which respondents were 

traveling had little influence on how they evaluated conditions and strategies. Managers, 

therefore, may not need to differentiate between passengers on small dive boats versus 

large snorkel boats when considering future management actions for Molokini. 

Implications for Research 

From a research perspective, results showed that crowding scores were higher for 

visitors who encountered more boats than their norm, a finding that is consistent with 

past research (e.g., Needham et al., 2004; Vaske & Donnelly, 2002). It is important to 

measure encounters, norms, and crowding to inform and manage indicators and standards 

of quality related to visitation and use levels. Indicators such as encounters help to 

describe existing conditions and evaluative dimensions such as perceived crowding can 

further describe visitor feelings about existing conditions, but by themselves they do not 

enable standards to be set based on conditions that are acceptable or unacceptable (Vaske 

& Donnelly, 2002). The normative approach used widely in recreation research (see 

Manning, 1999, 2007; Shelby et al., 1996 for reviews) facilitates an understanding of 
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acceptable and unacceptable conditions, thereby providing a basis for formulating 

standards of quality that can be used to inform management. Future tourism research 

should consider measuring all three of these concepts when addressing capacity issues. 

In addition, although most visitors reported feeling crowded by boats at Molokini, 

few saw more boats than their norm. This finding is consistent with past research, which 

has shown that visitors may report feeling crowded even if their encounter norms have 

not been exceeded (Vaske & Donnelly, 2002). There are several possibilities for why the 

number of visitors who felt crowded by boats exceeded the number who encountered 

more boats than their norm. Boats are typically not evenly distributed at Molokini. 

Instead, they often gather together at preferred moorings so that they are in close 

proximity to each other. This close proximity of boats may cause visitors to feel crowded 

by just a few boats even though there are fewer boats than visitors would tolerate. The 

boat that a visitor is on, for example, may be surrounded by three or four others, making 

the visitor feel crowded by boats, but the number of boats at Molokini may still be fewer 

than the visitor‟s norm of 15 boats. It remains a question of future research to determine 

if uneven distribution of boats and their proximity influences crowding. 

A second possible explanation of why visitors felt crowded, but did not encounter 

more boats than their norm, is that many underestimated the number of boats at Molokini. 

On average, visitors saw approximately 8 boats, but researchers counted over 11 boats. 

Boats often block the line of sight to other boats, so it can be challenging to see and 

accurately count the actual number of boats. Other studies have shown that in high use 

areas, visitors often underreport encounters compared to trained observers (Cole, Watson, 
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Hall, & Spildie, 1997; Shelby & Colvin, 1982). This underestimation influences 

normative standards and management strategies. A visitor, for example, may accept 

seeing 12 boats, but report seeing 11 boats when there are actually 15 boats present. This 

visitor‟s encounter norm would not be surpassed by his or her encounters, and if this 

trend is consistent across many visitors, managers might erroneously conclude that 

normative standards are not being violated and that management action is unnecessary, 

when the opposite is true. In this study, only 9% of visitors encountered more boats than 

their norm, but researcher counts of the number of boats were higher than norms for 26% 

of respondents. It is likely that visitors were encountering more boats than their norm, but 

were unable to accurately count all boats at the site. Nevertheless, reported encounters are 

still important regardless of whether they reflect the exact number of people or objects, 

because they represent each visitor‟s perceived reality and influence the quality of their 

experience (Manning, 1999). Researchers are encouraged to examine the accuracy of 

reported encounters by comparing these responses to trained researcher observations. 

It is also possible that this underestimation of encounters stemmed from the 

photographs used for measuring encounters and norms in this study. These images 

depicted 6, 12, 26, and 42 boats to represent a realistic range of possible boat conditions 

at Molokini, but gaps between these numbers possibly generated error in visitor 

responses. A visitor who encountered 16 boats, for example, would have been forced to 

choose between the images of 12 boats and 26 boats, causing them to either overestimate 

or underestimate the actual number of boats present. Given that these reported encounters 

were used for determining if encounter norms were violated, some visitors may have 
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been misclassified. Those who underestimated their encounters, for example, may have 

been classified as experiencing less than their norm when they likely experienced more 

than their norm. This limitation applies to all studies using photographs that represent a 

subset of scenarios, but showing all possible scenarios exponentially increases the 

number of images needed and dramatically increases response burden. Research should 

examine effects of subsets of scenarios on measures of encounters and norms. 

In this study, the size of boats (i.e., small dive boat, large snorkel boat) on which 

respondents were surveyed did not substantively influence their evaluations of 

encounters, norms, and crowding. This finding is consistent with other studies measuring 

these concepts from different perspectives. Manning and colleagues (2002), for example, 

used photographs representing two perspectives from a trail (i.e., looking up the trail, 

down the trail) and there were no differences in normative evaluations. Although 

differences were not found here, it seems possible that encounters with a large boat 

carrying over 100 passengers from the perspective of a deck on a small boat carrying 

fewer than 15 passengers could influence norms in that visitors on small boats may be 

less tolerant of encountering many large boats. Additional studies, therefore, are needed 

to confirm this finding in other coastal and marine settings. 

Photographs in this study manipulated two dimensions of these encounters and 

norms related to boats (i.e., number and size of boats). These were the most obvious 

dimensions associated with use levels and boat occupancy and capacity at Molokini, and 

this method reduced respondent burden given that surveys were administered onsite. 

Onsite surveys are typically shorter in length than mail or other surveys to minimize 
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disruption to visitor experiences (Vaske, 2008). Adding dimensions and their respective 

levels exponentially increases the number of possible combinations, so more scenarios 

usually need to be included. Given that encounters refer to the number of people or other 

objects encountered and that the size of boat dimension did not substantively influence 

encounter norms, this article focused primarily on the number of boats. Future research, 

however, should consider other dimensions and levels that may influence encounter 

norms, such as boat type (e.g., catamaran, zodiac) and proximity. 

Consistent with most normative research in tourism and recreation (see Manning 

1999, 2007 for reviews), this study assessed visitor acceptance of indicator conditions 

depicted in these photographs. Some studies, however, have shown that evaluations such 

as visitor preferences and absolute maximum tolerances of indicator conditions can differ 

from acceptance (e.g., Manning et al., 2002). Future research should continue exploring 

differences among evaluative response categories. 

Visitors' minimum acceptable encounters with boats (i.e., standards of quality) 

were represented in this study as indicator conditions where norm curves crossed the 

neutral line. This is consistent with most previous research (see Manning 1999, 2007; 

Shelby et al., 1996 for reviews). An issue of debate, however, is whether normative 

standards should be based on alternative points along the curves. Should standards be 

based, for example, on conditions that are most acceptable to all visitors (i.e., highest 

point on curve such as six boats in this study) or should they be based on conditions that 

are acceptable to less than the majority of respondents? Basing standards on the most 

acceptable condition is often impractical (Manning, 2007). In this study, for example, this 
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would result in only six boats being allowed to visit Molokini at one time. Conversely, if 

standards are based on impacts that are acceptable to only a small proportion of visitors, 

conditions may deteriorate to a point where most visitors are dissatisfied and may not 

return. It remains an issue for managers and researchers to determine standards of quality 

that are logistically and politically feasible for managing tourism and recreation settings. 

In addition to confirming the presence of the relationship among encounters, 

norms, and crowding, this study also revealed an extension of this relationship to support 

and opposition for use restrictions. This extension of the encounter – norm – crowding 

relationship to include attitudes toward management responses sets this study apart from 

previous research. Earlier studies that showed a majority of visitors encountering more 

than their tolerance norm typically suggested that management attention is necessary and 

then advocated approaches to address overuse and minimize crowding (e.g., Needham et 

al., 2004). This study showed that visitors who encountered more than their norm not 

only felt more crowded, but they were also more supportive of direct management actions 

that would restrict use levels. Future research should examine whether this relationship 

among encounters, norms, and support for management generalizes to other situations. 

 This visitor support for direct management actions that would restrict use at 

Molokini (e.g., limit number of boats) is also substantially greater than levels of support 

found in previous research. Although visitors in other studies have generally supported 

use restrictions when they were deemed necessary (Fazio & Gilbert, 1974; Glass & More, 

1992; Lucas, 1980; Manning, 1999; McCool & Utter, 1981, 1982; Shelby, Whittaker, & 

Donnelly, 1989b; Stankey, 1973; Watson, 1993; Watson & Niccolucci, 1995), only a 
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slight majority (e.g., 60%) supported these controversial actions that researchers typically 

believe should be implemented as a last resort (e.g., Manning, 1999, 2007). An 

overwhelming majority of Molokini visitors in this study (66% to 79%), however, 

supported use restrictions at this site, suggesting that visitors believe that something 

needs to be done to address issues such as crowding at this site. Directly questioning 

visitors about their support or opposition of management strategies takes the guesswork 

out of interpreting actions that may be within public tolerance limits (Manning, 1999). If 

these types of management regulations are implemented at Molokini, follow up empirical 

research should be conducted to determine if these actions actually improve conditions. 

These visitor evaluations of management, encounters, norms, and crowding at 

Molokini were measured during high and low use periods on small and large boats 

operating from multiple harbors. Results, however, may not generalize to all stakeholders 

with a vested interest in this site, such as private recreational boaters, first nations (i.e., 

local Hawaiians), environmental organizations, or other interest groups. These groups 

may not share similar norms and attitudes, and incorporation of multiple groups allows 

for more complete evaluations of conditions and how they may help to inform 

management of activities in coastal and marine settings. Findings are also limited to this 

one marine protected area and may not generalize to all coastal and marine environments 

where tourism and recreation are common. Applicability of these findings to other 

interest groups and geographical areas remains a topic for further empirical investigation. 
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CHAPTER 4 – CONCLUSION 

The two preceding chapters advanced the fields of tourism and recreation by examining 

the: (a) influence of a second dimension (i.e., boat size) on normative evaluations; and (b) 

relationships among support for restrictive management actions, reported encounters, and 

encounter norms. This chapter briefly summarizes major findings in this thesis and their 

management, theoretical, and research implications. 

 

Summary of Findings 

Research on encounter norms has typically examined a single dimension of the number 

of people encountered at one time and how this influences norms. Little is known about 

normative evaluations of use related encounters with objects other than people and with 

different dimensions (e.g., size, proximity). The second chapter in this thesis examined 

three questions to address this knowledge gap. First, is number of boats or size of boats 

the most important dimension of encounter norms? Second, does the size of boat on 

which visitors are traveling influence importance of these dimensions? Third, what are 

recreationists' normative evaluations of encounters with boats? Results showed that 

number of boats was the most important dimension and strongly influenced encounter 

norms at Molokini Shoal Marine Life Conservation District (MLCD) in Hawai„i. 

Although statistically significant, boat size alone was not salient and did not strongly 

influence normative evaluations, and the size of boats on which respondents were 

surveyed had no effect on encounter norms. Normative evaluations showed that fewer 
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boats were more acceptable than many boats and the majority of visitors would not 

accept encountering more than approximately 15 boats at one time. When size of boat 

was considered in combination with number of boats, these minimum acceptable 

encounters ranged from 12 large boats to 17 small boats. 

The third chapter expanded on these results by describing reported encounters, 

norms, and crowding associated with the number of boats at Molokini, and whether 

visitors who encountered more boats at Molokini than their norm would feel more 

crowded and be more supportive of direct management actions that address use levels 

than those who encountered fewer than their norm. The purpose of this chapter was to 

directly link encounters and norms with support for restricting use at this protected area. 

Results indicated that although the majority of visitors were expecting to escape crowds 

at Molokini, 67% felt crowded and up to 79% supported restricting use at this site. There 

were also significant positive relationships among encounters, crowing, norms, and 

support for restrictive management strategies. Compared to those who encountered fewer 

boats than their norm, visitors who saw more than their norm felt more crowded and were 

more supportive of restrictive management strategies. However, even those who did not 

experience more boats than their norm also felt crowded and supported strategies that 

would restrict use, suggesting that Molokini is currently operating over its capacity and 

management attention is necessary to improve experiences and resources. 

 

Management Implications 

This thesis improved understanding and advanced measurement of encounters, crowding, 

and norms, especially the importance of different dimensions influencing encounter norm 
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evaluations such as the number and size of boats. Another aspect of this thesis that sets it 

apart from previous research is that it empirically examined relationships among 

encounters, norms, and attitudes toward management strategies designed to address use 

related impacts. This information is potentially useful for managers by providing: (a) 

estimates of the number of visitors who encountered more boats than they would tolerate, 

and (b) insights into specific management actions that these visitors would support for 

addressing use related impacts. Results provided an understanding of the current use 

conditions and visitor norms at Molokini, and offered several primary implications for 

management that could inform a comprehensive plan for Molokini. 

First, findings from chapter two suggested that the number of boats present at one 

time at Molokini should not exceed approximately 15 or 16 boats (12 if all large, 17 if all 

small boats). Managers can use these metrics to guide standards for the number of 

moorings available to boats, and to create strategies that may reduce the number of boats 

in one area without reducing the total number of boats allowed at the site. Currently, 

there are 26 moorings at Molokini and 41 boats have permits to access this site, so there 

is potential for more than 15 boats to be present at any one time. Managers should 

consider spatial or temporal zoning techniques that would ensure that no more than 15 or 

16  boats are at Molokini at one time. Managers could require that dive boats visit in the 

early morning and leave before snorkel boats arrive in the late morning, or suggest that 

dive boats visit the back side of the crater and leave the interior for snorkel boats. 

Second, chapter three revealed that the majority of visitors expected to escape 

crowds, yet felt crowded at Molokini, suggesting that the site is currently operating over 
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its capacity and managers should focus on strategies that reduce this crowding. Few 

visitors, however, encountered more boats than their maximum tolerance and even those 

who did not encounter more than their norm still felt crowded. These results may stem 

from proximity of boats at the site where just a few boats grouped closely together caused 

visitors to feel crowded. Managers, therefore, should be attentive to the spatial 

arrangement of moorings at Molokini and consider employing spatial zoning techniques 

that prevent this from occurring, such as requiring minimum distances between boats. 

Third, a majority of visitors supported management strategies that would restrict 

use at Molokini (e.g., limit the number of boats, size of boats). Surveys used in this study 

asked visitors directly about their support or opposition of several management strategies, 

which takes the guesswork out of speculating actions that may be within public tolerance 

limits. Restricting the number of boats was most strongly supported, followed by limiting 

the number of people and restricting the size of boats. Closing the site to all tourism and 

recreation activities, however, received little support. Managers can use these results to 

inform management strategies at Molokini that are within public tolerance limits. 

 

Theoretical and Research Implications 

Findings from this thesis also have several theoretical implications and highlight issues 

warranting future research attention. Chapters two and three, for example, showed that 

the type (e.g., dive, snorkel) and size of boats on which respondents were surveyed did 

not influence evaluations. This finding is consistent with studies of norms and other 

concepts from different perspectives, but it seems possible that encounters with a large 

boat from the perspective of a deck on a small boat could influence evaluations in that 
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visitors on small boats may be less tolerant of encountering many large boats. Additional 

studies are needed to confirm this finding in other coastal and marine settings. 

Previous research has generally measured encounter norms based on the number 

of people or objects at a site at one time. Results from chapter two supported this 

approach because the number of boats was by far the most important dimension of 

encounter norms in this marine setting. Findings, however, also showed that a second 

dimension of encounters (i.e., size of boats) also influenced normative evaluations of 

boats. Although boat size did not strongly influence visitor norms, its importance was 

statistically significant. Research should consider alternative dimensions of encounter 

norms when measuring the concept and using resulting data to inform management. 

This study used boats rather than people to measure encounter norms at Molokini. 

This approach was taken because characteristics in marine settings make it difficult to 

accurately distinguish and count people who are underwater or cannot be seen because 

line of sight is impeded by waves and other boats. Although studies have examined 

encounters with objects other than people, most of this work involves resource or 

biophysical indicators. Findings from chapter two suggested that research on social 

indicators such as encounters and crowding should still focus on the number of people, 

but also consider other objects and dimensions related to evaluations of use levels. 

To measure encounters and norms, this study used photographs depicting 6, 12, 

26, and 42 boats. Although these numbers were chosen to represent a realistic range of 

possible boat conditions at Molokini, gaps between these numbers may have challenged 

visitors to accurately report encounters and norms. Given that these reported encounters 
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were used for determining if encounter norms were violated, some visitors may have 

been misclassified. This limitation applies to all studies using photographs that represent 

a subset of scenarios because showing all possible scenarios exponentially increases the 

number of images needed and dramatically increases response burden. Research should 

examine potential effects of subsets of scenarios on measures of encounters and norms. 

Results also showed that crowding scores were higher for visitors who reported 

encountering more boats than their norm, a finding that is consistent with past research in 

tourism and recreation. In addition to confirming this relationship among encounters, 

norms, and crowding, this study also revealed an extension of this relationship to support 

and opposition for use restrictions. This extension of the encounter – norm – crowding 

relationship to include attitudes toward management responses sets this study apart from 

previous research. Earlier studies showing that a majority of visitors encountered more 

than their tolerance norm suggested that management attention is necessary and then 

advocated approaches to address overuse and minimize crowding. This study, however, 

asked visitors directly about their attitudes toward management and showed that visitors 

who encountered more than their norm not only felt more crowded, but they were also 

more supportive of direct management actions that would restrict use levels. Future 

research should examine whether this relationship among encounters, norms, and support 

for management generalizes to other situations. 

Visitor evaluations of management, encounters, norms, and crowding at Molokini 

were measured during high and low use periods on small and large boats operating from 

multiple harbors. Findings in this thesis, however, may not generalize to all stakeholders 
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with a vested interest in this site, such as private boaters, native Hawaiians, recreation 

and environmental organizations, or other special interest groups. These groups may not 

share similar norms and other cognitive evaluations of conditions at Molokini, and 

incorporation of multiple groups allows for more complete evaluations of conditions and 

how they may help to inform management of activities at marine areas such as Molokini. 

Findings are also limited to this one protected area and may not generalize to all coastal 

and marine settings where tourism and recreation are common. Applicability of findings 

in this thesis to other groups and settings remains a topic for further investigation. 
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Appendix A. Pre-trip Passenger Survey 

 

 

Recreationists’ Pre-Trip Expectations for Molokini 

The University of Hawaii, Oregon State University, and Hawaii Division of Aquatic Resources are conducting this 
survey early in your trip to Molokini to learn about your expectations for this trip.  Your input is important and will 
assist managers.  Participation is voluntary and answers are anonymous.  Please answer all questions and return to the 

researcher. 

1. Before today, had you ever been to Molokini before? (check ONE) 

  No 

  Yes    if yes, how many previous trips have you made to Molokini in your life? (write number) ________ 
trip(s) 

2. INCLUDING YOURSELF, how many people are accompanying you on this trip to Molokini today?  _______ 

person(s) 

3. What is the ONE main activity that you plan to participate in at Molokini today? (check ONE) 

  Snorkeling   Snuba 

  Scuba Diving   None of these activities  skip to question 10 on next page 

4. Is this the first time that you will have ever participated in this one main activity? (check ONE)          No            

Yes 

5. How would you rate your skill level in this one main activity? (check ONE) 

  Beginner   Novice   Intermediate   Advanced   Expert 

6. Not including Molokini, how many other places have you participated in this activity? (write number) ________ 
place(s) 

7. About how many years in your life have you been participating in this activity? (write number)       ________ 
year(s) 

8. About how many times have you participated in this activity in the past 12 months? (write number) ________ 

time(s) 

 

 

 

 

  Pre Trip.  ID: ________ 
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9. To what extent do you disagree or agree with each of the following statements related to your involvement in this 
activity?  (circle one number for EACH statement) 

 Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

If I stopped participating in this activity, an important part 
of my life would be missing. 

1 2 3 4 5 

I would rather participate in this activity than do most 
anything else. 

1 2 3 4 5 

Participation in this activity is a large part of my life. 1 2 3 4 5 

Most recreation activities do not interest me as much as this 

activity. 
1 2 3 4 5 

This activity is becoming a more important part of my life 

each year. 
1 2 3 4 5 

Given the skills I have developed over the years in this 

activity, it is important that I continue to participate. 
1 2 3 4 5 

I feel that I am more skilled in this activity than most other 

people. 
1 2 3 4 5 

Testing my skills in this activity is very important to me. 1 2 3 4 5 

I am becoming more skilled in this activity each year. 1 2 3 4 5 

I try to participate in this activity as often as possible. 1 2 3 4 5 

I am spending more time participating in this activity each 
year. 

1 2 3 4 5 

 

10. To what extent do you disagree or agree with each of the following statements about ocean conditions you expect 
to experience on this trip to Molokini? (circle one number for EACH statement) 

 

On this trip to Molokini, I expect that the … 

Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

… ocean water will be clean. 1 2 3 4 5 

… underwater visibility will be good. 1 2 3 4 5 

… ocean water will be warm. 1 2 3 4 5 

… ocean conditions will be calm / smooth. 1 2 3 4 5 

11. To what extent do you disagree or agree with each of the following statements about 

what you expect to see on this trip to Molokini? (circle one number for EACH statement) 

 

On this trip to Molokini, I expect that I will see … 

Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

… beautiful above water scenery. 1 2 3 4 5 

… a lot of fish. 1 2 3 4 5 

… an interesting variety of different types of fish. 1 2 3 4 5 

… very colorful fish. 1 2 3 4 5 

… larger marine life (for example: turtles, sharks, 

dolphins, rays). 
1 2 3 4 5 

… a lot of coral. 1 2 3 4 5 

… an interesting variety of different types of coral. 1 2 3 4 5 

… very colorful coral. 1 2 3 4 5 

… healthy coral reefs in good condition. 1 2 3 4 5 

… unpolluted natural surroundings. 1 2 3 4 5 
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12. To what extent do you disagree or agree with each of the following statements about 
what you expect your experiences will be on this trip to Molokini? (circle one number for EACH statement) 

 

On this trip to Molokini, I expect that I will … 

Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

… have fun. 1 2 3 4 5 

… get to try new activities. 1 2 3 4 5 

… learn or develop skills. 1 2 3 4 5 

… get some exercise. 1 2 3 4 5 

… be physically challenged. 1 2 3 4 5 

… experience adventure or excitement. 1 2 3 4 5 

… take risks. 1 2 3 4 5 

… get to rest or relax. 1 2 3 4 5 

… get away from the everyday demands of life. 1 2 3 4 5 

… experience tranquility in the water. 1 2 3 4 5 

… escape crowds of people. 1 2 3 4 5 

… meet new people. 1 2 3 4 5 

… get to spend time with friends / family. 1 2 3 4 5 

… feed fish or other marine life. 1 2 3 4 5 

… photograph marine life underwater. 1 2 3 4 5 

 

13. To what extent do you disagree or agree with each of the following statements about 
what you expect to learn on this trip to Molokini? (circle one number for EACH statement) 

 

On this trip to Molokini, I expect that I will learn … 

Strongly 

Disagree 
Disagree Neither Agree 

Strongly 

Agree 

… about nature. 1 2 3 4 5 

… about underwater marine species (for example: fish, larger 

marine life). 
1 2 3 4 5 

… about coral reefs. 1 2 3 4 5 

… about the history of the area. 1 2 3 4 5 

… about native Hawaiian culture. 1 2 3 4 5 

14. To what extent do you disagree or agree with each of the following statements about  
how safe you expect to be on this trip to Molokini? (circle one number for EACH statement) 

 

On this trip to Molokini, I expect that … 

Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

… I will feel safe. 1 2 3 4 5 

… I will not get injured. 1 2 3 4 5 

… I will get scared. 1 2 3 4 5 

… I will be comfortable. 1 2 3 4 5 

… the staff will take good care of me. 1 2 3 4 5 

… the staff will look out for my safety. 1 2 3 4 5 

… the staff will provide information about safety. 1 2 3 4 5 

… the staff will be knowledgeable about good safety 

behaviors. 
1 2 3 4 5 

… the staff will practice good safety behaviors. 1 2 3 4 5 



100 

 

15. To what extent do you disagree or agree with each of the following statements about 

services you expect on this trip to Molokini? (circle one number for EACH statement) 

 

On this trip to Molokini, I expect that … 

Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

… the trip will be well organized. 1 2 3 4 5 

… the equipment will be good. 1 2 3 4 5 

… the boat will be good. 1 2 3 4 5 

… I will be given good food. 1 2 3 4 5 

… the staff will be friendly. 1 2 3 4 5 

… the staff will be helpful. 1 2 3 4 5 

… the staff will be professional. 1 2 3 4 5 

… the staff will provide information about equipment. 1 2 3 4 5 

… the staff will provide information about the marine 

environment. 
1 2 3 4 5 

… the staff will provide information about native 

Hawaiian culture. 
1 2 3 4 5 

… I will be allowed to spend enough time in the water. 1 2 3 4 5 

… I will get good value for the money I paid to go to 
Molokini. 

1 2 3 4 5 

 

16. To what extent do you disagree or agree with each of the following statements? (circle one number for EACH 

statement) 

 Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

Humans should manage coral reef areas so that only 

humans benefit. 
1 2 3 4 5 

The needs of humans are more important than coral reef 

areas. 
1 2 3 4 5 

The primary value of coral reef areas is to provide 
benefits for humans. 

1 2 3 4 5 

Recreational use of coral reef areas is more important 
than protecting the species that live there. 

1 2 3 4 5 

Coral reef areas exist primarily to be used by humans. 1 2 3 4 5 

Coral reef areas should be protected for their own sake 

rather than to simply meet the needs of humans. 
1 2 3 4 5 

Coral reef areas should have rights similar to the rights 
of humans. 

1 2 3 4 5 

Recreational use of coral reef areas should not be 
allowed 
if it damages these areas. 

1 2 3 4 5 

It is important to take care of coral reef areas for future 
generations. 

1 2 3 4 5 

Coral reef areas have value whether humans are present 

or not. 
1 2 3 4 5 
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17. Listed below are statements about relationships between humans and the environment. 
To what extent do you disagree or agree with each of the following statements? (circle one number for EACH 

statement) 

 Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

Humans have the right to modify the natural environment 
to suit their needs. 

1 2 3 4 5 

Humans were meant to rule over the rest of nature. 1 2 3 4 5 

The so-called "ecological crisis" facing humankind 
has been greatly exaggerated. 

1 2 3 4 5 

The balance of nature is strong enough to cope with 
impacts of modern industrial nations. 

1 2 3 4 5 

The earth is like a spaceship with very limited room and 
resources. 

1 2 3 4 5 

We are approaching the limit of the number of people 

the earth can support. 
1 2 3 4 5 

The balance of nature is very delicate and easily upset. 1 2 3 4 5 

When humans interfere with nature, 
it often produces disastrous consequences. 

1 2 3 4 5 

Plants and animals have as much right as humans to exist. 1 2 3 4 5 

Humans are severely abusing the environment. 1 2 3 4 5 

18. Are you: (check ONE)        Male          Female 

19. What is your age? (write age)      ________ years old 

Thank you, your input is important! Please return this survey to the researcher. 

RESEARCHER COMPLETES THIS SECTION: 

Day & Date: __________ Time: __________ Harbor: __________ 

Boat: __________ # on Boat: __________   
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Appendix B. Post-trip Passenger Survey 

 

 

Recreationists’ Post-Trip 

Experiences at Molokini 

 

Please Complete this Survey and Return it to the Researcher 

Participation is Voluntary and Responses are Anonymous 

Thank You for Your Participation 
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Now, we are conducting this follow-up survey later in your trip to learn about your experiences and opinions about 

how Molokini should be managed. Your input is important and will assist managers. Please answer all questions and 

return to the researcher. 

1. What is the ONE main activity that you participated in at Molokini today? (check ONE) 

  Snorkeling   Snuba 

  Scuba Diving   None of these activities  skip to question 3 below 

2. Which ONE of the following best describes your involvement in this activity? (check ONE) 

  This is an enjoyable but infrequent activity that is incidental to my other outdoor interests and I am not highly 
skilled 

in this activity. 

  This activity is important to me but is only one of the outdoor activities in which I participate. My participation 

in this activity is inconsistent and I consider myself to be moderately skilled in this activity.  

  This is my primary outdoor activity, I consider myself to be highly skilled in this activity, and I participate 
in this activity every available chance I get. 

3. Overall, how dissatisfied or satisfied are you with your experience at Molokini today? (check ONE) 

  Very Dissatisfied   Dissatisfied   Neither   Satisfied   Very Satisfied 

4. Is Molokini the best attraction that you have visited in Maui? (check ONE)          No              Yes 

5. How would you rate your visit to Molokini today? (check ONE) 

  Better than I expected   Exactly what I expected   Worse than I expected 

6. To what extent do you disagree or agree with each of the following statements about your satisfaction with 
ocean conditions you experienced on this trip at Molokini? (circle one number for EACH statement) 

 

On this trip at Molokini, the … 

Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

… ocean water was clean. 1 2 3 4 5 

… underwater visibility was good. 1 2 3 4 5 

… ocean water was warm. 1 2 3 4 5 

… ocean conditions were calm / smooth. 1 2 3 4 5 

7. To what extent do you disagree or agree with each of the following statements about your satisfaction with 
what you saw on this trip at Molokini? (circle one number for EACH statement) 

 

On this trip at Molokini, I saw … 

Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

… beautiful above water scenery. 1 2 3 4 5 

… a lot of fish. 1 2 3 4 5 

… an interesting variety of different types of fish. 1 2 3 4 5 

… very colorful fish. 1 2 3 4 5 

… larger marine life (for example: turtles, sharks, 

dolphins, rays). 
1 2 3 4 5 

… a lot of coral. 1 2 3 4 5 

… an interesting variety of different types of coral. 1 2 3 4 5 

… very colorful coral. 1 2 3 4 5 

… healthy coral reefs in good condition. 1 2 3 4 5 

… unpolluted natural surroundings. 1 2 3 4 5 
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8. To what extent do you disagree or agree with each of the following statements about your satisfaction with 
your experiences on this trip at Molokini? (circle one number for EACH statement) 

 

On this trip at Molokini, I … 

Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

… had fun. 1 2 3 4 5 

… tried new activities. 1 2 3 4 5 

… learned or developed skills. 1 2 3 4 5 

… got some exercise. 1 2 3 4 5 

… was physically challenged. 1 2 3 4 5 

… experienced adventure or excitement. 1 2 3 4 5 

… took risks. 1 2 3 4 5 

… rested or relaxed. 1 2 3 4 5 

… got away from the everyday demands of life. 1 2 3 4 5 

… experienced tranquility in the water. 1 2 3 4 5 

… escaped crowds of people. 1 2 3 4 5 

… met new people. 1 2 3 4 5 

… spent time with friends / family. 1 2 3 4 5 

… fed fish or other marine life. 1 2 3 4 5 

… photographed marine life underwater. 1 2 3 4 5 
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9. To what extent do you disagree or agree with each of the following statements about your satisfaction with  

what you learned on this trip at Molokini? (circle one number for EACH statement) 

 

On this trip at Molokini, I learned … 

Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

… about nature. 1 2 3 4 5 

… about underwater marine species (for example: fish, 

larger marine life). 
1 2 3 4 5 

… about coral reefs. 1 2 3 4 5 

… about the history of the area. 1 2 3 4 5 

… about native Hawaiian culture. 1 2 3 4 5 

… information that increased my awareness of native 
Hawaiian culture. 

1 2 3 4 5 

… information that increased my awareness of the 
marine environment. 

1 2 3 4 5 

… information that expanded my world view. 1 2 3 4 5 

… about impacts that humans have on the marine 

environment. 
1 2 3 4 5 

… about how my daily actions affect the marine 
environment. 

1 2 3 4 5 

… that my behaviors can cause problems in the marine 
environment. 

1 2 3 4 5 

… that I could harm marine life (fish, coral, turtles) by 
touching them. 

1 2 3 4 5 

… that feeding marine life (fish, turtles) could harm 
them. 

1 2 3 4 5 

… how I can do more to help the marine environment. 1 2 3 4 5 

… that it is my responsibility to help protect the marine 
environment. 

1 2 3 4 5 

… how I can contribute (for example: donate, volunteer) to help 

     improve the marine environment. 
1 2 3 4 5 

… that I should be responsible for helping to teach others 

     about the marine environment. 
1 2 3 4 5 

      

 

10. To what extent do you disagree or agree with each of the following statements about your satisfaction with 
your safety on this trip at Molokini? (circle one number for EACH statement) 

 

On this trip at Molokini … 

Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

… I felt safe. 1 2 3 4 5 

… I did not get injured. 1 2 3 4 5 

… I was scared. 1 2 3 4 5 

… I was comfortable. 1 2 3 4 5 

… the staff took good care of me. 1 2 3 4 5 

… the staff looked out for my safety. 1 2 3 4 5 

… the staff provided information about safety. 1 2 3 4 5 

… the staff were knowledgeable about good safety behaviors. 1 2 3 4 5 

… the staff practiced good safety behaviors. 1 2 3 4 5 
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11. To what extent do you disagree or agree with each of the following statements about your satisfaction with 

services on this trip at Molokini? (circle one number for EACH statement) 

 

On this trip at Molokini … 

Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

… the trip was well organized. 1 2 3 4 5 

… the equipment was good. 1 2 3 4 5 

… the boat was good. 1 2 3 4 5 

… I was given good food. 1 2 3 4 5 

… the staff was friendly. 1 2 3 4 5 

… the staff was helpful. 1 2 3 4 5 

… the staff was professional. 1 2 3 4 5 

… the staff provided information about equipment. 1 2 3 4 5 

… the staff provided information about the marine environment. 1 2 3 4 5 

… the staff provided information about native Hawaiian culture. 1 2 3 4 5 

… I was allowed to spend enough time in the water. 1 2 3 4 5 

… I got good value for the money I paid to go to Molokini. 1 2 3 4 5 

12. Approximately how many of EACH of the following did you see at Molokini today? (write numbers for EACH 

item) 

 I saw approximately: ________ people on this boat 

 ________ people in the water 

 ________ people in total at Molokini 

 ________ boats at Molokini 

13. To what extent did you feel crowded by each of the following at Molokini today? (circle one number for EACH 

item) 

 Not at all 

Crowded 

Slightly 

Crowded 

Moderately 

Crowded 

Extremely 

Crowded 

Number of people on this boat. 1 2 3 4 5 6 7 8 9 

Number of people in the water. 1 2 3 4 5 6 7 8 9 

Number of people in total at 

Molokini. 

1 2 3 4 5 6 7 8 9 

Number of boats at Molokini. 1 2 3 4 5 6 7 8 9 

 

14. How did the number of people you saw at Molokini today affect your enjoyment? (check ONE) 

  Reduced My Enjoyment   Had No Effect on My Enjoyment   Increased My Enjoyment 

15. What is the MAXIMUM number of EACH of the following that you would accept seeing at any one time at 
Molokini? 
(write numbers for EACH item) 

 It is OK to see a maximum of: ________ people on this boat 

  ________ people in the water 

  ________ people in total at Molokini 

  ________ boats at Molokini 
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16. On this trip or any of your trips to Molokini, how often have you seen the following at Molokini? (circle number  

for EACH) 

 
Never 

Once or 
Twice 

Sometime
s 

Many 
Times 

Snorkelers being rude or discourteous. 0 1 2 3 

Snorkelers being too close. 0 1 2 3 

Snorkelers not looking where they are going. 0 1 2 3 

Snorkelers bumping into people. 0 1 2 3 

Snorkelers chasing or harassing marine life such as fish and 
turtles. 

0 1 2 3 

Snorkelers feeding fish. 0 1 2 3 

Snorkelers bumping, handling, or standing on coral. 0 1 2 3 

Scuba divers being rude or discourteous. 0 1 2 3 

Scuba divers being too close. 0 1 2 3 

Scuba divers not looking where they are going. 0 1 2 3 

Scuba divers bumping into people. 0 1 2 3 

Scuba divers chasing or harassing marine life such as fish and 
turtles. 

0 1 2 3 

Scuba divers feeding fish. 0 1 2 3 

Scuba divers bumping, handling, or standing on coral. 0 1 2 3 

17. To what extent do you feel that each of the following is a problem at Molokini? (circle one number for EACH 

statement) 

 Not a 

Problem 
Slight 

Problem 
Moderate 
Problem 

Extreme 
Problem 

Snorkelers being rude or discourteous. 0 1 2 3 

Snorkelers being too close. 0 1 2 3 

Snorkelers not looking where they are going. 0 1 2 3 

Snorkelers bumping into people. 0 1 2 3 

Snorkelers chasing or harassing marine life such as fish and turtles. 0 1 2 3 

Snorkelers feeding fish. 0 1 2 3 

Snorkelers bumping, handling, or standing on coral. 0 1 2 3 

Scuba divers being rude or discourteous. 0 1 2 3 

Scuba divers being too close. 0 1 2 3 

Scuba divers not looking where they are going. 0 1 2 3 

Scuba divers bumping into people. 0 1 2 3 

Scuba divers chasing or harassing marine life such as fish and turtles. 0 1 2 3 

Scuba divers feeding fish. 0 1 2 3 

Scuba divers bumping, handling, or standing on coral. 0 1 2 3 
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18. The previous page shows 12 photographs. None of these images are the same. We are interested in how much boat 
activity you would accept seeing at Molokini. Please rate your acceptance of EACH photograph (circle one number    

for EACH photo) 

 Very Unacceptable Unacceptable Neither Acceptable Very Acceptable 

Photograph A 1 2 3 4 5 6 7 8 9 

Photograph B 1 2 3 4 5 6 7 8 9 

Photograph C 1 2 3 4 5 6 7 8 9 

Photograph D 1 2 3 4 5 6 7 8 9 

Photograph E 1 2 3 4 5 6 7 8 9 

Photograph F 1 2 3 4 5 6 7 8 9 

Photograph G 1 2 3 4 5 6 7 8 9 

Photograph H 1 2 3 4 5 6 7 8 9 

Photograph I 1 2 3 4 5 6 7 8 9 

Photograph J 1 2 3 4 5 6 7 8 9 

Photograph K 1 2 3 4 5 6 7 8 9 

Photograph L 1 2 3 4 5 6 7 8 9 

19. Which ONE photograph on the previous page most accurately represents what you saw at Molokini today? (check 

only ONE) 

  Photo A   Photo C   Photo E   Photo G   Photo I   Photo K 

  Photo B   Photo D   Photo F   Photo H   Photo J   Photo L 

20. Occasionally, marine life such as coral, octopus, or fish is handled or touched by staff to show passengers. 

Did you see staff handling or touching marine life at Molokini on this trip? (check ONE)       No         Yes 

21. Did you see staff handling or touching marine life at any other sites on this trip? (check ONE)     No        Yes 

22. Do you feel that it is appropriate for staff to handle or touch marine life?   No       Yes 

23. To what extent do you oppose or support each of the following for Molokini? (circle one number for EACH 

strategy) 

 Strongly 

Oppose 
Oppose Neither Support 

Strongly 

Support 

Do more to inform passengers about appropriate behavior. 1 2 3 4 5 

Do more to inform passengers about the marine environment. 1 2 3 4 5 

Do more to inform passengers about native Hawaiian culture. 1 2 3 4 5 

Improve maintenance or upkeep of the harbor / boat ramp facilities. 1 2 3 4 5 

Put different recreation activities in different areas at Molokini (zoning). 1 2 3 4 5 

Limit the number of people allowed per day at Molokini. 1 2 3 4 5 

Limit the number of boats allowed per day at Molokini. 1 2 3 4 5 

Restrict the size of boats allowed at Molokini. 1 2 3 4 5 

Designate some boat moorings at Molokini for only non-commercial use. 1 2 3 4 5 

Do not allow barbequing on boats while at Molokini. 1 2 3 4 5 

Do not allow music to be played on boats while at Molokini. 1 2 3 4 5 

Do not allow introductory dive training at Molokini. 1 2 3 4 5 

Do not allow people to feed fish at Molokini. 1 2 3 4 5 

Close Molokini to all recreation / tourism activities. 1 2 3 4 5 
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24. There are 26 boat moorings at Molokini. What is your opinion about this number of moorings at Molokini? (check 

ONE) 

  This is not enough – there should be moorings for more than 26 boats at one time. 

  This is about right – moorings for 26 boats at one time seems about right. 

  This is too many – there should be fewer moorings than 26 boats at one time. 

25. Is Molokini a marine conservation reserve / district? (check ONE)   No                Yes                

Unsure 

26. Assuming you could be on Maui again in the future, how likely would do the following? (circle one number for 

EACH) 

 Very 
Unlikely Unlikely Neither Likely 

Very 
Likely 

I would come back to Molokini. 1 2 3 4 5 

I would come back to Molokini, but recognize that this area 

offers a different type of experience than I first believed. 1 2 3 4 5 

I would not come back to Molokini because I have been here 

and do not need to come back again. 1 2 3 4 5 

I would not come back to Molokini because I can have better 
experiences at other coral reef areas on Maui. 1 2 3 4 5 

27. To what extent do you disagree or agree with each of the following statements? (circle one number for EACH 

statement) 

 Strongly 
Disagree 

Disagree Neither Agree 
Strongly 
Agree 

Humans should manage coral reef areas so that only humans 
benefit. 

1 2 3 4 5 

The needs of humans are more important than coral reef 
areas. 

1 2 3 4 5 

The primary value of coral reef areas is to provide benefits 
for humans. 

1 2 3 4 5 

Recreational use of coral reef areas is more important than 
protecting the species that live there. 

1 2 3 4 5 

Coral reef areas exist primarily to be used by humans. 1 2 3 4 5 

Coral reef areas should be protected for their own sake 

rather than to simply meet the needs of humans. 
1 2 3 4 5 

Coral reef areas should have rights similar to the rights of 
humans. 

1 2 3 4 5 

Recreational use of coral reef areas should not be allowed 

if it damages these areas. 
1 2 3 4 5 

It is important to take care of coral reef areas for future 
generations. 

1 2 3 4 5 

Coral reef areas have value whether humans are present or 
not. 

1 2 3 4 5 

28. Are you: (check ONE)        Male          Female 

29. What is your age? (write age)      ________ years old 

30. Do you live on Maui? (check ONE) 

  No, I do not live on Maui. 
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  I have a second home on Maui and spend part of the year here. 

  Yes, my primary residence is on Maui and I spend most of the year here. 

31. Where do you live? (write responses)      State / Province ______________________      Country ___-
___________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


