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ABSTRACT 

The focus of this research was the practical application, inventory, and analysis of 

scenic resources of the marine environment. From an international perspective, the concept of 

establishing marine parks and preserves was traced and shown to be a recent phenomenon in an 

effort to protect pristine and unique marine areas. Unfortunately, the inclusion of marine 

scenic resources as a distina element in ±e site planning and site design management process 

is at present negligible. This research presents a systematic scenic resource inventory and 

scenic preference testing using the Q-sort method of underwater photographic examples from 

three case study areas: Key Largo National Marine Sanctuary, Florida, St. Croix, US Virgin 

Islands and Jervis Bay, New South Wales Australia. Over three hundred volunteers rated 

fifteen underwater photographs from each case smdy area in an attempt to determine the 

predictive factors for scenic resource quality. Demographic information was collected from 

each volunteer in terms of sex, age, occupation, education, place of residence and diving 

experience. These background characteristics were evaluated in terms of their effect on scenic 

preference ratings using correlation analysis. It was demonstrated that these background faaors 

had no significant influence on scenic preference rating. Nine seascape dimensions were 

seleaed and analyzed using multiple regression to determine if certain physiographic variables 

influenced preference rating. It was determined that color, marine fauna, marine flora, and 

water clarity were the most influential faaors affecting scenic preference rating. Based on these 

scenic preference results, a proposed site management plan was demonstrated for each case 

study that could be a model for flimre scenic resource assessment. 
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Chapter One 

INTRODUCTION - WHY MARINE SCENIC RESOURCES ASSESSMENT 

The underwater world starts at the water's edge; what often attracts us to the marine 

environment is a mysterious and primal sense of place, but it is primarily visual. This 

dissertation project focuses on the scenic resources of the coastal zone, and more specifically 

on those underwater scenic attributes that are commonly held among various user groups of 

this environment. There are four basic goals to this research: first, to define in a limited 

manner, what are some basic marine scenic resources; secondly, to understand if different 

user groups of this environment have commonly held preferences as to marine scenic quality; 

thirdly, if and how these scenic preferences and values can be applied in marine plaiming, such 

as marine parks and preserves, and finally, how can we practically use marine scenic resource 

preferences and values in an applied site design framework. At the present time, there is a 

world-wide explosion in establishment of marine parks, with approximately over one thousand 

marine parks. Unfortunately, there is a very limited data base relative to aesthetic research in 

the design and management of these preserves. This dissertation is an attempt to contribute to 

the baseline information in this regard. 

Marine scenic resources are a critical part of the recreational and tourist values of the 

coastal zone. Often, these scenic resources are not limited to the marine environment, but are 

part of a visual continuum of the coastal zone in association with terrestrial scenic values at the 

water's edge. We look at the water ft-om the air, from the coast, and from undersea. The 

protection and responsive development of the coastal edge is largely dependent on the 

appreciated values placed on this ecosystem by its primary users and local or regional 

governmental land use policies. Without incorporating user and community values into 



11 

landscape planning efforts, scenic resource protection is a short term, if not firuitless exercise. 

Past research has shown that there is a general consensus on scenic quality values for 

the terrestrial portion of the coastal continuum (Eisner 1979). On the other hand, marine scenic 

values have not received much rigorous analysis in relationship to management and design 

needs (Lindelof 1996). Yet, in the United States, these values are major goals in legislation, 

such as in the National Marine Sanctuary Aa Of 1977, Coastal Management Act 1972 and in 

the National Environmental Policy Aa of 1969. In an effective conqjrehensive management 

plan or site design for the coastal zone, scenic values should be considered as major, 

substantive attributes along with other environmental data and preferably be in a quantifiable 

manner to maximize utilization in site management, planning or design tradeoffs. Marine 

scenic values should, therefore be integrated into terrestrial and coastal management systems to 

provide a truly comprehensive planning approach. 

As part of this research, a review of literature for marine parks and reserves, 

sustainable tourism and other coastal zone research was completed, to ascertain the level of 

consideration of aesthetics in basic planning approach. In Chapter 2, an in depth review of this 

literature provides an existing picture of minimal attention to marine scenic resource research 

and baseline information. Also as part of the preliminary examination of this topic, an 

environmental and scenic survey of managers of U.S. National Marine Sanctuaries and 

Preserves was completed, canvassing all fourteen existing and proposed preserves. Almost the 

entire group of managers expressed a concern for marine scenic resources as part of their 

environmental planning focus, yet did not provide or document any systematic analysis of 

these resources, in either map, survey or descriptive form. The results of this preliminary 

survey of National Marine Sanctuary Mangers will be discussed further. Yet, this omission of 



analysis and inventory is remarkable, that these personnel should be actively engaging public 

scenic preference surveys and baseline scenic resource inventories of their marine sanctuaries. 

We can not protea what we do not understand. 

Opportunity for the Study 

Over 22 years ago, I had the honor and pleasure of completing a Master Thesis in 

Landscape Architecture (State University of New York College of Environmental Science and 

Forestry) on a Giastal Zone Project in Lome, Viaoria, Australia, in which a quantitative user-

derived scenic resource assessment was practically demonstrated as part of a local master plan 

study. This case smdy area comprised a world class coasdine in terms of tourism generation, 

and at the time, no consideration was given to marine resources. This thesis led to a job in the 

U.S. Virgin Islands in 1976, in which I was landscape architea on a Federal Coastal Zone 

Management study of another world class marine environment in the Caribbean. While at this 

job, I became a proficient SCUBA diver and quickly realized that the land planning for even 

this outstanding coastal zone stopped really at the water's edge. Even the topographic maps 

were separated into different realms: marine charts by NOAA or land-based USGS datum. 

Planning focus was relegated into either a marine study/inventory or land-based focus, and not 

an integrated ecosystem approach and format. 

This experience as a diver, landscape architect and participant in a coastal zone smdy 

created a lifelong interest in marine parks and marine scenic resource research. In Lake Tahoe, 

Nevada, 1979, for an international conference in aesthetic research, "Our National 

Landscape", I presented what was then the first attempt ever at providing an underwater 

scenic assessment methodology, utilizing Buck Island, St.Croix as a case smdy. Buck Island 

was the first marine area in the US to receive federal protection as a National Monument by 
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President Kennedy in 1962. For the next eighteen years, I have considered revisiting this 

research interest in niore depth and the present effort as a dissertation projea is ±e outcome. 

It was decided in concert with my committee that three sites for case smdies may 

provide a stronger basis for analysis. I decided to limit my analysis to two tropic sites and one 

temperate location. These sites were seleaed because of personal diving femiliarity of the sites, 

existing in my possession a diverse data base of dive maps, benthic maps, environmental 

reports and most importantly, well known and respected contacts in the environmental and 

natural resources field for each of these areas. The sites are Key Largo National Marine 

Sanctuary, part of the expanded Florida Keys National Marine Sanctuary, St. Croix, U.S. 

Virgin Islands, and Jervis Bay, New South Wales, Australia. The three sites also had another 

critical element, existing or proposed designation as a marine park. One was the largest 

National Marine Sanctuary in the US (Florida Keys) and received over 50% of the NOAA 

marine sanctuary budget; another one was being considered for expansion as a marine park (St. 

Croix), and the other (Jervis Bay) was an international site that provides a combination of 

simations: Commonwealth National Park, World Heritage designation, a Naval bombardment 

range/wildlife preserve and second most popular dive destiiation in Australia. All the sites are 

world class dive destinations. In each of these sites, planning efforts are still in the initial and 

formative stages of inventory and study, and scenic resources have only received minimal 

consideration in planning efforts to date. These sites, therefore, provided an excellent forum to 

explore the boundaries of marine scenic resources and applicability in a realistic planning and 

design framework in terms of affecting decisions on site specific recommendations for 

preservation, conservation, scientific research, recreation or other economic utilization. 
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Purpose of the Study 

A primary objective of the study is to identify the range of marine scenic resources 

through an inventory of particular underwater environments. In an attempt to relate scenic 

resources to other important environmental data, and in light of the lack of basic research into 

aesthetics of the marine environment, it is important to first understand primary preferences of 

users for this environment on an elementary level. Rather than reinventing a new system of 

analysis, it would seem reasonable to adopt successful scenic assessment techniques and 

preference testing utilized in terrestrial scenic resources research. By using three different sites 

and population samples for scenic preference testing, the practical nature of this method can be 

demonstrated in a reliable and valid manner through the use of photographic media. 

Because of the broad challenges to understanding marine environments, one particular 

research project can not adequately address all areas of this subjea at one time, without 

skimming over important areas. As a result, this study will focus on limited types of tropical 

and temperate marine environments that include diverse adjacent terrestrial habitats to that of a 

diverse marine environment, and which have traditionally been prime resort or tourist 

destinations. These environments will include coral reef, back reef, mangrove and seagrass 

systems of the Caribbean (St. Croix) and Southern Atlantic (Key Largo) and the kelp beds, 

seagrass beds, sand flats, and rock flat system of a temperate marine environment of the 

Southern Pacific Ocean (Jervis Bay, NSW). These enviroiunental categories and classifications 

have been selected because they coincide with other environmental smdies of these areas and 

thus allow integration with this other data base. 



The purpose of this study is to denaonstrate the practical application of marine scenic 

resource assessment as an input to marine planning and site design. In order to do this, it is 

necessary to address some basic questions that are at the center of this project: 

1. Can scenic resources of ±e marine environment be quantified and are user 

preferences for particular scenic habitats definable, easily identified, and predictable? 

2. What are the scenic characteristics or visual elements of preferred marine 

environments? Do these types of preferred environments have a diversity of color, 

extensive marine fauna and flora, and a variety of topographic change? 

3. Do marine environments which have low visual diversity, minimal water clarity and 

minimal diversity of niarine flora and fauna receive a low scenic preference ratings by 

user groups? 

4. Are there differences for marine scenic preference ratings among the various 

subgroups of the sample study, in relation to diving experience, sex, age, occupation, 

place of residence or education level? 

The approach used to answer these questions relied primarily on the use of three case 

studies employing color photographic representations in user-derived preference testing of a 

volunteer sample. 

Background 

The coastal zxjne has been a leading tourist destination for recreational use from the 

early Greek and Roman Empire; there was considerable evidence of early resort locations and 

recreational areas (Inskeep 1991). Besides fishing and sightseeing, skin diving was a popular 

Mediterranean pastime. The modem resort era, based on a seaside setting, did not evolve until 

after the late Nineteenth Cenmry in Victorian England and along the Eastern Seaboard, where 
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a sufficient leisure class was present (Inskeep 1991). The scenic resources of the coast are 

powerful attraaors of this resort trade during ±e Twentieth Century. 

In the early Twentieth Century, Florida and California became prime coastal 

destinations and were strongly promoted by the railroad industry, such as the Ragler Railroad 

to the Florida Keys, and the Pacific Railroad from San Diego, north along the coast. The 

railroad often either owned or sponsored the major coastal resort hotels as a generator for 

traffic on ±eir lines (Jackson 1985). The scenic resources of the coastal zone were ±e primary 

incentives to this growing trade. 

Until the mid-Twentieth Century, recreational use of the marine environment was 

limited to shallow nearshore environments, accessible only with rudimentary and 

unsophisticated skin diving equipment. The possibility of active use of the underwater world 

was suggested first by Jules Verne, in Twenty Thousand Leagues Under The Sea. But, the real 

breakthrough was in 1943 by Jacques Cousteau and Emil Gagnon with the development of the 

first practical and reliable underwater apparatus, called SCUBA gear (Scuba Diver 1995). 

Cousteau also invented the first underwater camera in 1952, which contributed to the visual 

enjoyment of the marine environment by the non-diving masses, through the production of 

documentaries of the undersea world. Following World War U, recreational diving began to 

boom as a result of these technological advances (Scuba Diver 1995). Even the primary new 

media of the post war era, television, glamorized and fueled recreational use of the underwater 

environment through such shows as "Sea Hunt," "Flipper," and "National Geographic" 

specials of Jacques Cousteau. Presently, with the jet age, promotion of the worldwide marine 

environment is a major activity of the travel and hospitality industries. Implicit in each of these 

endeavors is the intrinsic scenic values of the marine environment. 



Protection of scenic resources of the coastal zone and marine environments was not a 

central public issue until this zone was threatened by over exploitation, misuse, and pollution. 

Perhaps the first call to action for protection of the sea was dramatized by the public outcry 

over the Santa Barbara oil spill in 1962, in which the spectacular sand beaches and wildlife 

preserves of this area were dispoiled from a massive offshore oil drilling accident. These oil 

spills unfortunately became a worldwide event and continuing environmental disaster. Our 

national coastline is experiencing unprecedented recreational, residential and commercial 

development pressure, often along the most scenic and environmentally important areas, such 

as wetlands, sandy beaches, estuaries, and barrier islands. This expotential growth of often 

poorly planned development poses serious questions of sustainability and maintenance of 

environmental quality for adjacent marine areas, as well as for the coastal zone (Beatley 1994). 

Proteaion of a resource usually follows a perceived loss of environmental value. In fact, the 

first international marine sanctuary was only established in 1960 at Point Lobos, on the 

Monterey Bay by the State of California. 

Off Key Largo, Florida on March 15, 1960, President Eisenhower placed the 

continental shelf beyond the three mile limit under the jurisdiction of the Secretary of the 

Interior for a permanent marine preserve, which was soon to become the world's first national 

marine park. This action was precipitated by the extensive public outcry over the massive coral 

reef destruction to the outer reefs from shell collectors, boat grounds, and overfishing on the 

reef(Florida D.N.R. 1964). On December 10, 1960, the State of Florida subsequentiy 

protected the nearshore area, as well as acquiring over 2200 acres of land on Key Largo, by 

establishing John Pennekamp Coral Reef State Park. Site development of the park commenced 

by January, 1962. The guiding principles in the formation of ±ese marine parks were 
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primarily loss of habitat, destruction of a unique ecosystem (in the case of Florida, the only 

mainland subtropical coral reef in the world), over fishing, and threats of oil exploration and 

ship groundings. Protection of scenic resources were implicit in these new parks. From this 

point in time, many countries and states have established marine parks and sanctuaries. 

Establishment of parks, however, has not been enough for protection of resources. 

During the I960's, the first underwater research habitats were construaed, in part as 

siuTogate experimental living environments to simulate long term space travel. Apollo 

Astronaut, Edwin Link, led the Man-In Sea program in the Mediterranean Sea in 1962. Later 

in 1969 and 1970, more publicized underwater habitats were the two Tektite experiments at 

Lameshur Bay, St. Johns, U.S. Virgin Islands. As of 1975, almost fifty undersea habitats were 

used worldwide. While these projects were primarily research and technology-oriented, the 

first American undersea commercial venture occurred in 1977 with an underwater 

restaurant/observation lounge off Coki Point, St. Thomas, U.S. Virgin Islands. Other similar 

commercial projects are in Israel in the Red Sea at Elat, Jamaica, and the Bahamas. Japan is a 

world leader of construction of underwater observatories, with more than four viewing towers 

in various marine parks (Kuroyanagi 1991). Obviously, these types of developments indicate 

that underwater development is beyond the fentasy state of Seaworld, Disneyworld or Jules 

Verne. With these ventures, or in the development of marine parks, the promotion and 

protection of essentially scenic resources are of primary consideration, in order to gamer 

maximum tourist dollars. 

Legislative protection of the coastal zone did not become federal policy until passage of 

the National Environmental Policy Act of 1969 and subsequently in 1972, with the Federal 

Coastal Zone Management Act. These seminal acts provided for systematic inventories of 
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coastal resources by the states, afTeaed new protective zoning action, encouraged state and 

federal cooperation in plaiming and managing the coastal zone, provided fimds for purchase of 

conservation preserves and public parks and mandated a definitive process of environmental 

review of coastal projects of major significance and environmental impaa by State and Federal 

agencies (requirement of environmental impact statements for projects receiving federal funds). 

Marine parks did not receive protective action and extensive funding until establishment of the 

National Marine Sanctuary Program in 1972. The first three sanctuary areas were: Looe Key 

(Florida Keys), the Monitor site (North Carolina), and the Channel Island (California). At 

present there are 13 U.S. sites designated; however, there is no clear nationally recognized 

program identity, nor management agenda or environmental policies (Murray-Brown 1993). A 

similar conflict in resource management is evident in Canadian Marine Parks (Rickets 1988) 

and in Australia (Land Conserv. Council 1996). Management of these reserve areas are often 

intuitive, relative to environmental carrying capacity or scenic resources, using the "SWAG 

method" -i.e. Scientific WUd Ass Guess (Whelan 1991). Scenic resources, as defined as 

"Ecological/Aesthetic /Resources of Inqjortance for Recreational Activities Other Than 

Fishing" are primary criteria for marine sancmary selection (Chelsea Int. Corp. 1983). Yet, 

there appears to be no consistent and reliable method for evaluating marine scenic resources, 

either from a terrestrial perspective (such as from a hotel site or visitor center) or from a 

marine perspective. 

Scenic quality assessment from a terrestrial standpoint has reached a feirly 

sophisticated level of analysis at this point in time, even though there is no consensus of 

general terms, or methods (Daniel 1995). A high point in the scenic resource field was in 

1979, with a major international comprehensive conference for scenic resources at Lake Tahoe, 
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Nevada in applied techniques for analysis and management (Eisner 1979). The first 

international conference on scenic resources was at ±e University of Massachusetts in 1973 

(Zube 1995). The first attempt at documenting and analyzing the scenic resources of the 

coastal zone was included in the Lake Tahoe conference (Mills 1979). Since that time virtually 

no scientific papers have been published on analysis techniques for the scenic resources of the 

marine environment (Dawson 1992). It seems paramount that in order to systematically plan, 

design and manage these new marine parks, a comprehensive inventory of environmental 

resources must be established with baseline data, ongoing environmental monitoring and with 

the inclusion of scenic resource criteria. In regard to the marine scenic resource component, 

this research effort is direaed. 

Research Methods 

The dissertation project involves four main stages after selection of three different case 

study areas: first, to identify basic types of marine scenic environments in relationship to 

benthic type (sea bottom environmental habitat classification), and to collea characteristic 

photographic examples of these marine types; second, to administer a photographic preference 

test upon a volunteer sample population regarding scenic quality for these marine seascapes; 

third, to identify the environmental fectors that predict the marine scenic preference ratings, 

and to determine if there are any variations among subgroups' preference ranking, and finally, 

to utilize these preference ratings and scenic resource preferences to make practical 

recommendations for site planning and management for the particular marine preserve area. 

Another consideration will be the relationship of scenic quality at the water's edge, i.e. above 

water scenic quality and that of the marine component. By using photographic examples in 



preference testing taken from the same area from both perspectives, it can be determined if 

there is any correlation to preference ranking. 

Three different case study areas have been seleaed for analyzing marine scenic 

preferences (see Figure 1.1). All three have been selected by the author due to familiarity 

through diving experience, existence of baseline data, and sufficient sources of expert 

environmental contacts. Key Largo, Florida was selected because of its world renown 

popularity as one of the first national/state marine parks in existence, and current expansion as 

part of the Florida Keys National Marine Sanctuary. St. Croix, U.S. Virgin Islands is another 

marine area of international renown, and an example of a pristine Caribbean coral reef system. 

Jervis Bay, New South Wales, Australia is unusual since it is on the interface between 

temperate and sub-tropical waters and offers an international perspective to the research. It is 

also one of the most popular dive destinations in Australia, after the Great Barrier Reef (Cho 

1995). Considerable baseline inventories of these three areas exist, yet marine scenic resources 

have been largely ignored in resource and management analysis to date. A volunteer sample 

for preference testing was obtained from these three distinct areas. 

For each case study area, benthic mapping has been completed in previous 

environmental inventories. For Key Largo, Florida and St. Croix, U.S. Virgin Islands 

locations, the major benthic types found are coral reef, fringe reef, back reef, reef shelf, patch 

reef, mangroves, sea grass beds and sand bottoms. These same benthic classifications were 

used in draft management plans and environmental inventories by local or federal planning 

agencies (NOAA 1996; U.S. Virgin Islands Planning Office 1976). Characteristic examples of 

these classifications were then taken using underwater color photography. For each case study, 

a set of fifteen different marine seascapes was produced for user preference testing. 
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Case Study Area Maps. Figure I.l 

j 



23 

Using a questionnaire and the set of photos of the benthic environments, a volunteer sample of 

over one hundred for each case study was surveyed for marine scenic preferences. Each 

volunteer san^Ie was principally drawn from ±e general case study area, and viewed the 

marine photos from the local case study area. Demographic information of each participant 

was colleaed in terms of sex, age, diving experience, residence, occupation and education. In 

addition, a question on the particular management administration of the proposed marine park 

was canvassed. Each participant was then asked to rate the set of marine photos from highest 

to lowest scenic quality using the Q-sort method (Zube et. al.l974). By assigning a discrete 

value (Q-sort ranking) to each photo relative to the remaining photos, an average scenic 

resource value (mean) could be calculated for each photo for the sample population. 

From these relative rankings, the extent of agreement in scenic resource value among 

user sub-groups could be determined through correlation analysis of user variables 

(photographic rank order mean correlated with variables of age, sex. education, etc.). The 

standard deviations for each photo by each sub-group was analyzed to establish the variance 

around the mean, and thus, the extent of agreement in scenic resource values (Spearman's 

Rank-Order Qjrrelation). 

For each of the photos, marine scenic dimensions were calculated in order to develop a 

predictive model for preference ranking. These dimensions, defined as "seascape 

dimensions", were adopted from terrestrial scenic assessment techniques as described by Mills, 

1979, and from the results of the National Marine Sanctuary Manager's Survey. A multiple 

regression analysis was then used with rank order as the dependent variable and the marine 

dimensions as the independent variables. The dimensions that best predia marine scenic 

resource quality were identified. By comparing the three different case study regression 
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analysis results, some generalizations can be made on marine scenic preferences for a larger 

environment and sample. These results also were directly utilized in developing marine scenic 

quality recommendations for site planning, management, and design. 

Application of marine scenic resource values is the challenge for planning and design. 

Until the present time, marine scenic values, if considered at all, were usually integrated into 

environmental inventories as part of fishing diversity, recreational demand, or habitat 

preservation, and not as a separate element. By establishing marine scenic preferences for 

seleaed underwater environments, and through using multiple regression analysis, quantifiable 

mapping of these values can be accomplished. Moreover, by using such techniques as a matrix, 

we can make specific recommendations as to various coastal and marine activities relative to 

their scenic quality impact. In this manner, marine site management and design decisionmaking 

can include these scenic values, along with other environmental data. 

Mapping of each case smdy area for relative scenic quality ranking can then be 

completed using these user-derived scenic values, rather than just professional judgment. Long 

range management decisions for marine preservation, research, or development can be site 

specific relative to these scenic values. 

Scope/Limitations 

The particular marine scenic quality rating is limited to three specific case study areas 

using one type of assessment method and preference ranking. Generalization for other similar 

environments can be inferred somewhat, but in each case, another set of photographic 

examples of the benthic environments should be developed and a volunteer sample from that 

particular environment should be canvassed in order to insure reliability of results. The main 

emphasis of ±is dissertation project was the demonstration of a practical means of 
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incorporating user-derived marine scenic values into the site design and planning process and 

as an input to the formulation of scenic guidelines, policies and recommendations. A positive 

benefit is the political implications of utilizing user-derived values in decision making. 

It should be clear that the results of this study are applicable to only a very small 

portion of each marine park and environment. Significant attention was given to capmring the 

more common scenic examples from each area, based on benthic classification. Given a 

generous budget, a much larger, comprehensive sample of benthic environments could be 

added to the study, as well as substantially increasing the volunteer sample size and diversity 

of subgroups demographics. Underwater photography is a very specialized skill and needs 

much patience to capture the right images. The goal was to display a variety of scenic tJT)es, in 

a systematic maimer. The emphasis was on different benthic environments, without the 

intrusion of human activity in the photographs. Both time and funding limited this project to 

these three case study areas, and the types of photographs used. 

A primary limitation to this assessment method is the type of media used: still color 

photography. While much research has been completed illustrating the adequacy of still 

photography as a feir representative of a real seascape, no particular format reproduces 

identically the real life perceptions, moods, fears and scenic delight. This technique is 

therefore a compromise. In some sense, this technique was selected because of relative ease of 

administering scenic preference testing to a sample population, and previous experience with 

the panicular assessment technique from earlier coastal zone management work. Video 

reproductions were eliminated for the testing methods because of substantial increase in 

required equipment budget for cameras, editing, reproduction and preference testing format. 

No outside support fimds what so ever were provided for this project and the author was 
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totally responsible for all travel, equipment, diving and reproduction costs. It should be 

pointed out that an underwater environment demands specialized photographic equipment, 

augmented lighting and a certain level of diving proficiency and fitness. Fortunately, 

throughout the duration of the research, innumerable people and friends generously donated 

gratis food, rooms, books, equipment, time and effort to this research projea. For this 

enthusiastic support, the author is eternally grateful and honored. A successfial project of this 

magnitude demands support from many levels throughout the time span of the research, from 

famUy, friends and professional contacts. 

Dissertation Organization 

Chapter Two contains a literature review of the historic development in techniques of 

marine scenic resource assessment in context with terrestrial systems. In addition, it includes a 

discussion on the close association of marine park and preserve development with a need for 

marine scenic assessment inventory and analysis. 

Chapter Three provides a detailed explanation of the proposed research methodology 

and procedures of marine scenic resources preference testing. 

Chapter Four contains ±e results from the three case study areas, marine scenic 

preference testing, demographics of the volunteer samples, and relationship of marine scenic 

resource variables to scenic preferences and quality predictions. 

Chapter Five reviews the results of the survey in terms of relevance to marine site 

planning in formulating management recommendations and protection of marine scenic 

resources. From this perspective, site-specific inventory and scenic quality maps will be 

presented for the three case studies, based on the research findings. An analysis of the 

implications of marine scenic resources to site design recommendations is included. The 
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objective is to provide practical solutions to incorporating marine scenic resource data in 

design decisionmaking or concept development. 

Chapter Six offers conclusions for the dissertation study and a discussion of areas for 

future study. An appendix will follow which will present another marine scenic quality 

assessment example on the Momington Pennisula, Victoria, Australia using the Jervis Bay 

scenic preference data. Similar to Jervis Bay, this site is being considered for expansion as a 

National Marine Park (as part of Harold Holt Marine Park and Nepean National Park). 
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Chapter Two 

THE DEVELOPMENT AND TECHNIQUES OF MARINE SCENIC RESOURCE 

ASSESSMENT 

The purpose of this chapter is threefold: first, to describe scenic resource assessment, 

its objectives and to trace the development of recent federal legislation that led to the need for 

sophisticated techniques of scenic resource assessment; second, to review the basic types of 

scenic resource assessment, and third, to illustrate how scenic resource assessment is 

applicable to the marine environment, coastal zone management and to the practical application 

for marine park and preserve planning and site design. As part of this analysis, a discussion of 

the results of an environmental attimde survey of managers of National Marine Sanctuaries is 

provided that shows the minimal existing analytical attention paid to marine scenic assessment. 

In this manner, the proposed research method for marine scenic assessment will be placed in 

context with the efforts of marine resource planning and the need for more powerful and 

accurate coastal, and marine plaiming tools. 

Scenic resource assessment is a relatively new professional land planning and analysis 

technique. The attention to the protection of scenic resources, specifically, had its genesis in 

the landscape preservation movement of the late 19th century, in ±e development of the 

National Park System, and more recently, through the legislation requiring environmental 

impact statements for public projects, such as the 1969 National Environmental Policy Act. In 

the latter half of the last century, park establishment was initiated to protea outstanding and 

unique landscapes and wildlife values, such as in Yosemite and Yellowstone National Park, 

from the desecration of mining, lumbering and grazing (Strong 1970). While wholesale land 

purchase through federal or state park formation gave initial proteaion to scenic resources, the 
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demands of park and land management stimulated a need for better scenic resource inventory 

techniques. A review of the federal environmental legislation will show a consistent and 

increasingly important concern for the protection of scenic resources, both terrestrial and 

marine. 

What is Scaiie Resource Assessmoit? 

Scenic resources can be analyzed and monitored in a similar manner as other 

environmental variables. Views and vistas can be mapped, viewsheds can be identified on 

topographic maps, elements contributing to scenic quality such as water courses, historic sites, 

vegetation, buildings and other human land uses can be located spatially. We can take 

photographic examples and videos of these areas and use these in public preference tests to 

determine the level of agreement in scenic values. These tj^jes of inventory can then be utilized 

in the development of land management policies and site design guidelines in an effort to 

protect and maximize the scenic quality of an area. 

Scenic resource assessment is thus the systematic inventory and analysis of the visual 

attributes of the landscape which relates certain value and quality judgments with particular 

kinds of scenery, in order to render land planning or design decision-making for the 

environment in question. The value system and quality judgments can be either professionally-

derived, or user-derived, such as utilizing public photographic preference testing. Sophisticated 

mapping techniques, such as Geographic Information Systems (GIS), can integrate analysis of 

scenic resources with other environmental variables, to provide systematic and comprehensive 

analyses of the landscape. Regardless of the technique used, the objeaive is to accurately 

document the diversity of scenic resources existing and develop a means to give value to these 

differences in scenic quality. 
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Federal Legislation Protecting Scoiic Resources 

After the establishment of the National Park System, perhaps the most impressive 

attention to the protection of natural beauty or scenic resources, was through the efforts of 

Lady Bird Johnson in the 1960's, in her "America the Beautiful Campaign". At her urging. 

President Johnson set a national precedent for a comprehensive approach to scenic resources 

and natural beauty in his special message to Congress on February 9,1965. He recommended 

increased academic research on urban beauty, new open space grants, scenic highway 

establishment, billboard and outdoor junkyard controls, a wild and scenic rivers program and a 

nation-wide beautification program (NY Times. Feb. 9,1965). He also called for the first 

National conference on Natural Beauty, held in May, 1965. From this time, considerable 

public attention was given to issues of scenic resources in the environment. 

Following this call to aaion, there were a number of seminal environmental 

congressional actions strengthening the importance of scenic values. For exanqjle, both the 

National Wild and Scenic Rivers Act and the National Trails Act in 1968 were intended to 

protect outstanding natural beauty and scenic values (Cutler 1979). The 1969, National 

Environmental Policy Act (NEPA) was a watershed piece of legislation and specifically 

mentioned proteaion of scenic resources as one of the six goals of the aa," to assure for all 

Americans safe, healthful, produaive, and esthetically and culturally pleasing surroundings." 

In addition, NEPA required a "systematic , inter-disciplinary approach which will insure the 

integrated use of the natural and social sciences and the environmental design arts in planning 

and decision making." 

This general legislation was followed by specific directives to federal agencies to 

systematically inventory and assess scenic resources in the Federal Lands Policy and 

I 

JL 
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Management Act of 1976"..public lands shall be managed in a manner that will protea the 

quality of scientific, scenic, historical, ecological, environmental, air and atmospheric, water 

resource and archeological values." Even the Endangered Species Act recognized wildlife as 

an important component of scenic resources (Cutler 1979). 

Relative to marine scenic resources, perhaps the pioneering federal legislation was the 

Coastal Zone Management Act of 1972, which specifically mentioned identification of the 

coastal zone, land and water use classification, inventory and designated areas of particular 

concern, as well as coordinated planning efforts by federal agencies with that of ±e state and 

local authorities. This act gave the states substantial fimding to systematically plan their coastal 

zone. The National Oceanic and Atmospheric Agency (NOAA) was given the authority to 

grant Federal approval for ±e various state's coastal zone management plans, and more 

importantly was responsible for administering fimding relative to the plan. 

Also, in 1972, the National Marine Sanctuaries Aa was passed in which one of the 

major goals was specifically to protect coastal scenic resources:" Certain areas of the marine 

environment possess conservation, recreational, ecological, historical, research, educational , 

or esthetic qualities which give them special national and, in some instances, international 

significance." The aa mandated "comprehensive and coordinated conservation and 

management of ±ese marine areas" which were to be designated sanctuaries and support long-

term monitoring, research, as well as enhance the "public awareness, understanding, 

appreciation, and wise use of the marine environment." It is clear that marine scenic resources 

were an essential criteria for seleaion and designation as a sanctuary and were included in a 

systematic inventory of this resource. 
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Figure 2.1 
Act 
Archaeological and Aboriginal 
Relics Act 1972 

Australian Heritage Commission 
Act 1975 

Principal Australian Coastal Legislation 
Objectives 
Provides for the recording and protection 
of archaeological sites and Aboriginal relics 

Federal law - similar to Historic Buildings Act 

Coastal Managemem Act 1995 

Crown Land (Reserves) Act 1978 

Environmental Effects Act 1978 

Enviroimiental Protection Act 
1970(Commonwealth 1 Law 1974) 

Fisheries Act 1968/1995 

Fisheries Act 1952 

Great Barrier Reef Marine Park Act 
1975 

Historic Buildings Act 1981 

Historic Shipwrecks Act 1981 

Land Conservation Act 1970 

National Parks Act 1970 

Planning and Environment Act 1987 

Underseas Mineral Resources Act 

Victorian Lostimte of Marine 
Sciences Act 1974 

Provides coordinated strategic planning and management 
of the coast, establishes Coastal and Bay Management 
Council and regional Coastal Boards. Prepares 
and implementation of coastal action plans and coordinated 
approach to coastal crown land 

Provides management of reserved Crown lands.Establishes 
Coastal Management and Coordination Committee. 
Provides for project review of significant environmental 
impact requiring effects statement 

Establishes EPA. Outlines duties and responsibilities of 
agency to protect the enviroimiem. 

Sustained managemem of fisheries, establishes 
Fisheries Co-Management Council 

Commonwealth act, similar to above 

EstabUshes the GBRMPA and multiple-use protected area 
not a national park. 

Establishes Historic Buildings Council and 
Register of historic buildings 

Applicable to wrecks on dryland and internal waters 
and controls access to designated historic shipwrecks 

Establishes Land Conservation Council, responsible for 
Marine and Coastal Parks. Oudines powers 

Provides for the creation, protection and management 
of national, state and wilderness parks and reserves 

State of Victoria land use planning act. 

Provides for the exploration and development of mineral 
resources within Victorian territorial waters 
Establishes Instimte and mandate in marine research 
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The Abandoned Shipwreck Act of 1987 indirectly affeaed marine scenic resources, as 

it provided guidelines to the states for protection of these cxiltural and scenic resources, and 

offered the option of protection of notable shipwrecks through inclusion in the National 

Historic Register, administered by the National Park Service. The law also asserts federal 

authority in terms of title to shipwrecks in state waters that are deemed of national 

significance. Also, related to protection of marine scenic resources is the 1972 Magnuson 

Fishery Conservation and Management Act which delineates federal control of the seas from 

the 3-mile limit to the 200 nautical mile boundary. This law established federal authority over 

the U.S. domestic fisheries for the first time in our nation's history and changed the way 

fishing occurred, eliminating foreign fishing fleets through the creation of a 200 mile 

conservation and management zcne for the entire U.S. coastline (Villers 1995). While this law 

is primarily aimed at sustainable yield of fishing stock, it has major implications for marine 

scenic resources. For example, through the designation of fishery management plans, 

restriaions are placed upon collection of coral, fishing methods in areas less than 50 fathoms 

and the use of chemicals to take fish or other marine organisms in or on coral reefs (NOAA 

1996). The protection of fishery stock and coral reefs by these regulations therefore has direct 

benefits to marine scenic resource value. 

In Australia, for example, a very similar pattern of recent environmental and coastal 

zone legislation to that of the US is evident. (See Figure 2.1). While there are obvious 

differences in government agency jurisdiction as compared to the U.S., the same general 

objeaives for environmental quality are expressed. It is interesting to note that while Australia 

has taken an international lead in the creation of marine parks, in terms of gross area 

proteaed, it has the same dilemma as the US of neglecting to systematically inventory or 
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assess the scenic resources of the marine environment as part of park establishment. There are 

some initial baseline scenic resource studies in both the Great Barrier Reef (Jacoby 1997) and 

in Victoria (Crowe 1997) at the present time, however, only professional-derived techniques 

are being utilized. 

It is clear from the preceding environmental legislation that there is a documented 

requirement for systematic analysis of scenic resources as part of a comprehensive 

environmental inventory and management strategy. Not only for specifically designated marine 

parks , but other coastal regions are experiencing significant development. Protection of 

aesthetic or scenic resources is at ±e center of the management goals of these laws. While 

there is a clear message for various government agencies to consider scenic resources in their 

resource analysis and management plans, the actual development of specific management tools 

for analyzing and assessing scenic resources has been very limited, relative to the marine 

enviromnent. This will be demonstrated later in this chapter from the results of the 

environmental survey of managers of National Marine Sanctuaries 

Terrestrial Scenic Resource Assessment Teclmiques 

The pioneering work of systematically rating the scenic quality of landscapes has a 

history of a little over thirty years (Itami 1985). Such early proponents were Lynch (1960); 

Cullen (1961); Sargent (1967); Litton (1968); and Leopold (1969). Each of these inventory and 

analysis systems were professionally-derived and often oriented to specific landscapes, such as 

townscapes, river systems, highway corridors, or national forests. An initial challenge was the 

definition of the scenic character variables. Some techniques such as by Lynch and Cullen were 

architecturally- oriented, from a site design/inventory standpoint. These first two techniques 

represent a means to capture and synthesize for design purposes a" sense of place." The other 
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methods were oriented toward resource management, planning guidelines and large-scale 

environments. The practical development of these assessment techniques was stimulated by the 

need by government agencies to respond to the requirement for systematic and comprehensive 

natural resource analyses stipulated by the recent environmental legislation. 

As more diverse work in scenic resource assessment occurred, there was an emerging 

pattern of different kinds of approaches. According to Zube, Sell, and Taylor (1984), there are 

four basic categories of scenic resource assessment: The expert paradigm(professional-

derived), psychophysical(user-derived/quantifiable), cognitive or pyschological(landscape 

meaning and perception), and experiential or phenomenologicaKdynamic encounter). In terms 

of techniques for practical application to land planning and design, the first two "paradigms" 

are far more popular choice, whereas ±e second two are more research-oriented and 

experimental options. 

Probably, the most popular scenic resource assessment system has been adopted by 

various land management agencies of the federal government. The U.S. Forest Service (1974), 

Bureau of Land Management (1980) and the DOT Federal Highway Administration (1977). 

The basic approach of each of these agencies involves dividing the landscape into landscape 

charaaer classifications, assigns scenic quality to each of the charaaer classifications for an 

area, and then determines visual impact of a particular action based on management objectives 

for the particular landscape charaaer. Landscape character classification is based 

predominantly on landscape patterns (FHWA) or physiographic units (USPS and BLM) after 

overlaying a viewshed map of the study area. Scenic quality ratings are then assigned based on 

ciunulative values from factors such as landform, vegetation, water, color, influence of 

adjacent scenery, scarcity and culmral modification for the BLM and similar categories of the 
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Forest Service of visual variety of landforms, water, rock and vegetation. These ratings are 

professionally derived and have been utilized on countless millions of acres of federal land in 

the last twenty years. The significant impact and implications of using this technique for 

federal land management decision making can not be underestimated. Even more important, is 

that these techniques have become accepted models for international efforts in scenic quality 

assessment, such as in Australia (Williamson 1982);Spain (Rodenas 1972); and Great Britain 

(Turner 1975). Unfortunately, there has been some questions as to the reliability and validity 

of these methods, because of reliance on professional judgment and lack of input of user-

derived scenic values (Feimer et al. 1981). 

Application to Coastal and Marine Scaiic Resource Assessment 

When evaluating the strengths of the various basic paradigms of scenic resource 

assessment techniques, there appears to be a trade-off between the professionally-derived 

methods, which sacrifice validity and reliability for practicality and the user-derived methods 

(psychophysical) which tend to focus on sometimes contrived scenic character classifications or 

landscape dimensions predictive of quality ratings to insure validity and reliability (Itami 

1985). When these methods are applied in a coastal or marine environment, there are even less 

enqjirical studies to guide selection of analysis. Most coastal studies are professional-derived 

techniques. A review of some notable coastal studies can illustrate a model for application of 

marine scenic resource assessment. 

One of the earliest comprehensive scenic resource assessment smdies for coastal areas 

was Roy Mann's, Shoreline Appearance and Design (1975) utilized in Long Island. Mann 

analyzed the Long Island, New York coastline and divided the landscape into shorescape units 
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based on coastal ecosystems such as: beach, island, or inlet. Each unit was then given a 

qualitative rating of high, medium or low and an evaluation matrix was developed to compare 

the various ratings. The objective of the smdy was to identify "areas of special scenic concern" 

and then formulate management recommendations specifically tailored to scenic quality. 

This method has some merits, especially as scenic units were based on commonly 

understood physiographic or ecosystem classes. The allows for introduction and integration 

with other natural resource evaluation and analysis. This has more recently become known as 

ecosystem management. However, the technique is lacking in the criteria for basing quality 

ratings, common to most professionally-derived techniques. 

An approach by Litton in Water and Landscape (1974), was quite graphically oriented 

and organized the landscape into three different types of scenic character units: landscape, 

setting, and waterscape. Each character units were then classified by the criteria of unity, 

variety and vividness. Other scenic classifications of man-made landscapes were proposed 

based on design form of linear, area, mass, enclosing, and point. Litton's method's are 

commendable since they address the landscape continuimi, and ample drawings and details are 

provided. It's limitation is again a professionally-derived model, oriented towards someone 

with design skills. 

There were a number of scenic assessment model's as an outcome of the National Wild 

and Scenic Rivers Act. One study, by Michael Lee (1979) for the Louisiana River Landscape, 

utilized the BLM method of scenic quality assessment and correlated the professionally-derived 

ratings to user preferences from a survey of one hundred students. This was a powerful smdy 

since it demonstrated a strong correlation between model ranking and the respondent analysis 

of the river scenes. The results of the preference study indicated that river landscapes of high 
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preference would include significant topographic change, landform legibility, contrast, and 

conqjlexity, whereas low scenic preferences would be attributed to low relief, low complexity 

and contrast in vegetation type. 

Luna Leopold, as member of the U.S. Geological Survey, devised an explicit, 

comprehensive and quantitative assessment system specifically tailored to river landscapes 

(Leopold 1969). Three types of fiiaors were considered: physical features, biological features, 

and human interest factors. These categories were then divided into forty-six sub-units. A total 

uniqueness ratio for each river site was derived by assigning a numerical position of a 

comparative scale to represent the presence or absence of that feaor under study. In this 

manner, various river environments could be rated according to these uniqueness ratings. 

Leopold's methodology relies solely on personal judgment since no criteria was given 

to each base subunit. He felt that uniqueness of an environment is more important to society 

than that which is common. Such methodology, specifically oriented toward river landscapes, 

is not generalizable or applicable to other landscapes. Leopold's study, as well as the previous 

methods discussed, illustrate the lack of professional consensus on the vocabulary and 

taxonomy of this field, which is still a problem to date (Daniel 1995). 

One of the few scenic assessment techniques oriented toward coastal and marine 

environments was by the author in 1979 in a case smdy of Buck Island, St. CroLx, U.S. Virgin 

Islands. In this smdy, (see Figures 2.2 through 2.4) the marine environment was inventoried 

and mapped for benthic environments, such as fringe and patch reefs, mangroves, grass beds 

and sand flats. An inventory of recreational, sailing and diving locations was mapped in 

relationship to this benthic classification. A prototypical assessment technique was proposed 

incorporating a professionally-derived marine scenic quality assessment, with rankings based 
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on a proposed user preference testing for underwater scenic values. The marine case study in 

question was first divided into different scenic character types, based on benthic environments. 

Charaaeristic photographic examples were to be taken of these environments. Marine scenic 

variables such as water clarity, color, topography, water depth, presence of marine life, 

historic values, and scale were to be calculated for each photo. Using multiple regression from 

the preference ranking, the level of predictive value for these scenic variables could be then 

calculated. A generalized scenic quality map could then be developed for the case study area. 

Unfortunately, because of time and budget restrictions, no preference testing occurred for this 

study at that time, but the particular method illustrated a framework for future marine 

assessment research. 

Regarding scenic preference surveys for coastal environments, only a few very limited 

studies have occurred. One of the more notable was by Zube and McLauglin (1978). This 

study was completed in conjunction with the Federal Coastal Zone Management program for 

the U.S. Virgin Islands. Residents of the three islands were shown photographic examples of 

the basic environmental and cultural landscapes existing. Preferences for the photos were 

assessed and responses to environmental attitudes were given. It was clear that sand beaches 

were preferred over any other environment, and the more natural the setting, the higher the 

ranking. Salt ponds, which have a relatively high environmental value for silt containment, 

flood control and wildlife habitat, received a very low preference rating. The findings led to 

land use and planning reconunendations in the management plan. But, more important, it was a 

means to document the public's attitude to scenic resources, as well as involve them in the 

planning process. Unfortunately, no mapping tor scenic quality ratings was completed, nor 
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Figure 2.6 Map of US National Marine Sanctuaries 1997 
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were there any examples from ±e underwater environment included in the sxirvey, since it was 

a terrestrial-based approach. 

This lack of data base for the marine environment was an incentive for fiirther 

research. As a result of the new activity in marine parks, it was suggested that managers of the 

new national marine sanctuary system be most sensitive to marine scenic quality and actively 

inventory and analyze this specific resource as part of their comprehensive resource inventory 

and draft management plan process. These sanctuary managers would, most likely, be familiar 

with current research on scenic preferences of the marine and coastal environment, as a 

component of management, and to direa decision making. After talking to the director of the 

NOAA's Atlantic and Gulf Region for Sanctuaries and Preserves, it was obvious that virtually 

no research in coastal preferences was completed since the Virgin Islands Coastal Zone 

Program, nor had any inventory or mapping of marine scenic resources been completed at any 

national marine sanctuary (Lindelof 1996). Scenic resources, while important in a general 

sense, were perceived as part of other variables, such as biodiversity or recreational demand, 

and as a result, management did not consider these as separate elements in the plaiming 

process- To document this situation in environmental attitudes, a survey of managers of the 

sanctuaries was developed and administered. 

Environmaital Survey of Managers of National Marine Sanctuaries 

In May 1996, a survey of environmental attitudes, including scenic resource values, 

was administered to managers of the US National Marine Sanctuaries and Reserves. This 

survey was sent out to all managers in the national program, which consisted of fourteen units 

as of April 15, 1996. Prior to administering the survey, a rough draft of the survey format was 

reviewed with the Chief of the Gulf and Caribbean Branch of the Marine Sanctuaries and 
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Reserves Division, Office of Ocean and Coastal Resource Management, NOAA. The purpose 

of the survey was to place in perspective the importance of scenic values as perceived by 

managers in relation to other environmental values, and determine what influence these values 

had directly in the eventual design of the draft management plan or specific site design of the 

sanctuaries. (See Appendix A for Survey Questionnaire and results). 

Using a short, two page questionnaire, all managers received by mail a survey, along 

with return postage and an envelope. In addition, the NOAA Washington office encouraged 

ftill participation by all managers in the survey through announcements at regular staff 

meetings. The surveys were completed and mailed back within a six week period. Because of 

the relatively small numbers of responses (13 out of 14), no sophisticated statistical analysis 

was necessary to compile basic responses. In general, the environmental responses were very 

clear, consistent and unambiguous. The primary results of the survey of participants indicated 

a strong agreement that scenic values were influential in the development of draft management 

plans, including marine scenic values, yet no direct public preference survey or 

analysis/mapping of scenic character variables were included with colleaion of other base 

environmental data. In other words, scenic values and marine scenic resources were indirectly 

incorporated in management and design for these particular marine sanctuaries. Moreover, 

there was an overall response that zoning for activities and potential use of marine sanctuaries 

was an appropriate management tool that could be efTeaively adopted in these sanctuaries. 

They mentioned that sufficient land and sea areas were presently allocated for preserve 

purposes, through government park designation and protection. 

It would be expected that if scenic values, specifically underwater and coastal scenic 

values, were at all important in the planning and design process, these managers of the 
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National marine sanctuaries and reserves would be first to be cognizant of these values and 

incorporate ±ese values into the planning process. In order to minimize environmental bias, 

scenic values would be introduced first in relation to general environmental values and then 

subsequently placed in perspective as a separate element for consideration. Using a short, well 

designed questionnaire, the importance of scenic values in relationship to the larger 

environmental setting could be established and specific priorities anwng subsets of variables of 

scenic values and attributes could be assessed. Another goal of the research was to determine 

which subset of marine scenic values would be a higher priority in preference determination or 

predictor of values. 

The Survey Design 

The survey was designed to be easily completed within a few minutes, in order to 

ensure maximum participation. The questions were broken down into three different 

formats: the first grouping (Questions 1-12) were on a 1-5 Liken Scale, with a ranking 

of "Vindicating strong agreement and "5" indicating strong disagreement with the question. 

The second grouping of questions (11-14) had a three part answerryes, no, or not sure. The 

last question, #15, compared typical marine scenic characteristics of an idealized assessment 

system, using three categories of response, from 1=highest to 3=lowest. All questions were 

graded in the same direction, using "1" as the highest category of response, in order to reduce 

confusion in answering the survey. There was also a final open-ended question that asked for 

further suggestions from the panicipants in developing an ideal marine scenic assessment 

system. On question #13 regarding scenic resource inventories, participants were asked to 

forward any plans or documents on studies in this area. 
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In addition, the questionnaire included directions for completing the survey, briefly 

described the purpose of the siu^ey and with a cover letter, indicated that the survey results 

would be shared with all participants of the survey. This approach was used to increase the 

interest in the survey and response. 

The respondents were given about six weeks to respond to the survey by mail. After 

about two weeks, the Chief of the Sanctuary and Preserves Division also encouraged 

participation in the survey during normal work meetings at NOAA. As a result, a very high 

response rate was observed with all but one manager returning the completed survey form(total 

of 11 Marine Sanctuaries and 2 proposed sancmaries). 

Survey Results 

Question one posed the relationship of scenic values with other major marine 

enviroimiental issues. By far the most important priorities for management in descending order 

were research, biodiversity, water quality and endangered species. 

Questions two and three focused on the effectiveness of the Draft Management Plans 

and use of zoning. There was a strong agreement that an approach to environmental issues 

were addressed in these plans. Zoning, which has only been instituted so far in the Florida 

Keys, was viewed as an effective strategy, with eight out of the thineen respondents strongly 

supporting this method. 

The issue of size for marine sanctuaries was most likely related to the political reality 

of tight budgets for further land acquisitions. In order to gamer full public support, the 

incorporation of marine areas into sanctuaries must not be viewed by the public as a taking, or 

loss of recreational resource. There was overwhelnung support that the parks were large 
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enough in the present state, with ten respondents citing this response, seven of the respondents 

were against further land purchases or expanded park boundary designations. The lack of 

response to this question by three of the managers may have been to avoid a political stance on 

this hotly debated issue. For example, zoning in uses in Florida Keys was a major criticism by 

various public interest groups , which was cited for the rejection of the local Monroe County 

(Florida Keys) November 1996 public referendum on expansion of the Florida Keys National 

Marine Sanctuary (Klingener 1996). 

Questions five through nine were developed to place scenic issues in context to other 

enviroiuiiental issues. A first step was to determine if managers felt terrestrial resources were 

successfully considered in management plans. A rather neutral to negative response occurred. 

The next three questions(six through nine), specifically analyzed the successful incorporation 

of marine scenic values into management plans and level of priority. Marine scenic values 

were seen as a major goal by a large majority of survey respondents (60%) and this resource 

was considered by the vast majority of respondents as a separate element. Over 60% of the 

survey respondents perceived scenic resources to be a separate entity. Moreover, these values 

were incorporated successfully into site development plans for the sanctuaries, as well as 

influencing management policy (over 70%). 

(Question ten explored site design options for marine sanctuaries. Some respondents felt 

because of sanctuary designation, no development would be allowed in the preserves and 

therefore a majority saw no facility development in the future of the preserves. Perhaps this 

negative response ignores visitor center type educational facilities, or the attitude that total 

conservation and protection is the primary fiinction for the preserves that would prohibit even 

small facilities and site development strucmres. 
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Question eleven was developed for the survey to ascertain the success and adequacy of 

the research base for marine scenic resources. The vast majority of respondents were rather 

neutral on this question (over 90%) answering slight agreement or neutral agreement. This 

response may be a result of not understanding what type of research is available or possible for 

marine scenic resources, as opposed to marine biology, fisheries issues or marine management 

research. 

Questions twelve through thirteen were fascinating in terms of earlier responses. In the 

first part of ±e survey, almost all responses mdicated that there was an effective consideration 

of marine scenic values in management or site design policy for these preserves. Yet, when it 

is specifically asked whether any mapping of these resources was completed, or whether any 

public preference surveys were performed specifically oriented to scenic resources, an 

overwhelming negative answer resulted (over 70% answered "no" for each of these questions). 

One can only ask if no surveys or mapping of scenic resources were completed in the process 

of developing management plans, how then were these resources incorporated into plans? The 

survey results from these three questions would seem to indicate that scenic resources were 

indirectly considered in management policies as a function of other related environmental 

issues, such as water quality or quality of noarine biota and flora. When aesthetic resources are 

mentioned as a major goal of enabling legislation for marine sanctuaries, it is interesting that 

no systematic study or mapping of these scenic resources has occurred on a national level. 

The final question (fifteen) addressed components of an ideal scenic resource 

assessment system. These variables were modified from previous terrestrial research as strong 

indicators of preference ratings and also from the author's previous research field work (1979 

Buck Island Marine Scenic Resources Case Study). The most important variables indicated by 



50 

marine sanctuary managers were marine flora and fauna, water clarity and color in descending 

order. Other variables were mentioned in open ended responses. These variables are by no 

means the best ones for an assessment, yet seem logical starting points. It could easily be 

determined using photo preference surveys of different types of underwater habitats, analyzing 

if these variables are predictive of scenic quality rankings. The photographic examples could 

easily be scored for each quantitative variable, and then through the use of multiple regression 

analysis determine if the priorities given in this survey of sanctuary managers match the photo 

preference results. 

These results from question fifteen are important in light of developing a predictive 

model for scenic values or rating various marine environments in terms of scenic quality. This 

is the goal of this research, yet from this relatively brief attitudinal siu^ey only suggestions of 

prediaive scenic values can be gleaned from the survey restilts. A more definitive exploration 

into components of a marine scenic resource assessment system is warranted from these 

results. 

National Marine Sanctuary Survey- Conclusions 

The principal findings of this survey were an overwhelming agreement that marine 

scenic resources are important components of the marine sanctuary management policies and 

site design. More basic research is warranted to quantify marine scenic values and suggest a 

more comprehensive mapping and analysis for these resources. Without understanding these 

components, how can they be effectively incorporated in management decision making or site 

design? Public survey, resource mapping using GIS techniques, and specific research focus on 

marine scenic resources as a separate but related environmental value is necessary prior to 

effective management or design direaives. 
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The excellent participation and response to this survey by national marine sanctuary 

managers was particularly encouraging for heightening the unportance of marine scenic values 

and promoting further research in this area. Much of the results, especially the lack of public 

preference surveys or mapping of either terrestrial or marine scenic resources was anticipated 

by the au±or. Scenic resources do not seem to hold a major position yet in environmental 

planning, at least in terms of coastal or marine environments. In many cases, this can be traced 

to the paucity of research in this area and void of previous scenic resource studies for other 

park preserves and coastal areas. Many environmental design and planning professionals 

pattern their reports to previous successful reports; when scenic resources are not 

systematically analyzed in these reports, no guidelines are given for fiiture reports. Intuitively, 

scenic resources seem to be a critical component of generating tourist dollars; the more scenic 

the area, the larger visitor numbers would seem to result. Bad weather or envirotmiental 

catastrophe such as oil spills work in a negative manner and are directly related to scenic 

quality ratings and tourist demand. Consideration of marine scenic resources seem to provide 

an unlimited and untapped reservoir for research in environmental planning and site design 

efTorts. 

Summary and Conclusions 

In the foregoing chapter, a discussion of the development of interest in scenic resource 

assessment techniques was reviewed, in particular those analyses adopted to the marine 

environment. The first section posed the question what is scenic resource assessment and why 

is it important in environmental resource analysis. At the initial phase of research efforts over 

thirty years ago, most professional efforts were professionally-derived and oriented toward 

descriptive techniques for identifying scenic resources. These were focused toward specific 
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environmental settings such as rivers, national forests, scenic roads and urban settings. The 

theme of "sense of place" was a critical part of these efforts. As environmental legislation 

evolved, more sophisticated techniques of analysis were required, with the inclusion of surveys 

of public values and attitudes to guide decision making. These planning efforts were not just 

reactive, but proactive in an effort to adequately include public values in the planning and 

design process. 

A systematic review of the environmental legislation oriented toward the coastal zone 

and marine environment clearly shows protection of aesthetic or scenic values and quality are 

basic goals of this legislation. This was specifically addressed in NEPA, The Coastal Zone 

Management Aa, and the National Marine Sanctuary and Reserves Aa, to name a few 

watershed environmental laws. Unfortunately, each of these laws, while denoting the value of 

scenic resources and need for resource protection, did not describe or detail a systematic 

analysis of these resources. The particular manner of developing techniques of scenic resource 

analysis was to be left to the discretion of the particular federal agency involved and through 

internal communications and directives. Obviously, in this manner, analysis for scenic 

resources, terrestrial or marine, would be haphazard, varied and discretionary. 

When we look at actual survey data of environmental attitudes of National Marine 

Sanctuary managers, this reoccurring theme of haphazard consideration of scenic resources is 

clearly evident. Managers almost unanimously argue the importance of these values, yet do not 

include any specific analysis focusing on scenic resources as a separate and key variable. 

Resource management is then hit or miss, dependent on how closely correlated protection of 

these resources are to that of other key natiual resource variables, such as fisheries habitat, 

wetland preservation, water quality, or multiple -use recreational management. This survey 
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illustrates the paucity of research base for marine scenic resources, for unique areas of pristine 

scenic quality. As with terrestrial scenic resource assessment techniques, it is first important to 

develop a basic vocabulary and scenic charaaer classification for marine areas. Secondly, we 

must canvass public attitudes on these resources to establish which types of scenic 

environments are preferred over others. This is important, not just as a requirement of the 

various environmental legislation demanding the inclusion of public input to decision making, 

but more important as a technique to canvass general political attitudes of these environmental 

issues prior to decision making. From these preference studies, it can be determined what 

particular scenic variables are irost influential in predicting scenic quality ratings, and thereby 

establishing a predictive model based on public values. Finally, it is important to practically 

utilize these scenic values in decision making for site planning, management and design. 

Marine parks are a relatively new phenomenon for government management, really only 

occurring in the last ten years. But the increasing numbers of areas under protection demand 

sophisticated techniques of management. The use of user-derived scenic resource assessment 

techniques for marine areas offers a means to maximize public input and solicit scenic values 

to direa the formulation of scenic policies, design and planning recommendations. In 

summary, the elements of effective marine scenic resource assessment are: 

1. Comprehensive: Include a wide cross-section of scenic examples present in a study 

area, and relative to the particular scale of the marine environment 

2. Universality: is applicable to a variety of geographical conditions and scenic 

resource attributes. 

3. Implementation : is easily administered by personnel in a reliable and consistent 

manner. 
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4. Flexibility: relates to other site planning or design program elements. Scenic 

classifications correspond to biological, environmental or natural resource 

categories. Easily comprehended by resource managers and planners. 

5. Reliable: consistently reflects general user values through preference testing 

techniques. 

6. Practical: logical methodology and clear process to develop scenic guidelines and 

design recommendations. Results can be quickly and easily implemented by 

marine park and natural resource managers. 
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Chapter Three 

A PROCEDURE AND METHODOLOGY FOR MARINE SCENIC RESOURCE 
ASSESSMENT UTILIZING USER SCENIC PREFERENCE TESTING 

Introduction 

This chapter presents a case study approach using underwater photographs from three 

different marine locations to determine scenic preferences of various user groups. These scenic 

preferences will then be used in conjunction with scenic charaaer variables measured from 

each photograph to determine which variable is most predictive of scenic preferences. In this 

manner, a predictive model for scenic preferences can be developed for each case study and 

then used to actually rate the marine scenic quality of that environment. Since the three case 

study areas are dramatically different in environmental type, topography, geomorphology, 

scale, and user population, no statistical comparisons will be attempted between the case study 

areas, except in descriptive manner. This chapter focuses on one type of scenic quality 

assessment technique for the marine environment to illustrate the manner in which site 

planning, management and site design recommendations can be formulated utilizing user-

derived scenic values. The remainder of this chapter contains a discussion on: 

1. The scenic preference testing media, selecting marine scenic areas, viewing locations, 

limitations of underwater photography, selection of marine scenic variables; 

2. Selection of population and sampling design: describing the volunteer 

sample type, limitations, and generalizability; 

3. The questionnaire and collection of sample characteristics; 

4. Statistical methods and scope of analysis; 

5. A summary of the procedure. 
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The first challenge in scenic resource assessment is the manner of selection of scenic 

charaaer examples or classification into units of different scenic types. Once each case study 

area was selected, as described in Qiapter One, it was important to determine logical units of 

scenic character types. Since a goal of the study was applicability to other marine areas and 

other audiences, a diversity of marine examples should be presented and analyzed as well as 

generally agreed upon scenic charaaer units. A guiding principle, in both the seleaion of 

seascape charaaer types and seascape dimensions, was the ability to adopt and utilize these 

descriptive variables for actual site planning and management issues. All three case study areas 

have received considerable environmental inventory and monitoring. As a result, it was 

decided to adopt previous categories for scenic quality analysis and preference testing which 

were used in these earlier environmental studies. While some of these categories may be 

closely related from an environmental habitat standpoint, all are distina and unique visual 

classifications. More important, they are descriptors that are generally accepted and used by 

other disciplines, such as marine biology, geomorphology, and related environmental fields. 

The following are the basic benthic or marine environments used for each case study (Rogers 

1988; Cho 1995): 

Case Study: Virgin Islands Jervis Bay,NSW Florida Keys 
sand/coral rubble sand sand and soft bottom 
hard bottom/reef flat bank reef reef platform 
coral patches bare shallow reef back reef/patch 

Category of sea grass beds sea grass meadows sea grass beds 
Habitats: mud mud softbottom 

mangrove mangrove mangroves 
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Using the above benthic classification, underwater photographic examples were 

gathered for scenic preference testing. Since color still photography has been used successfully 

in previous preference studies (Shafer 1974; Zube 1974), and was a relatively inexpensive 

technique of presenting scenic views, it was selected over other imaging media, such as video 

or computer simulation. After discussing with professional photographers different approaches 

to capturing underwater images, it was decided that a standard approaches for photographic 

examples would be used. To eliminate any bias of cultural influence, people would not be 

shown in any of the photos; the emphasis would be on wide-angle seascapes, rather than close 

up macro photographs. No super wide angle lens were used, that would accentuate distortions. 

A variety of photographs would be colleaed for each benthic type, with an attempt to 

standardize the brighmess of the photos, angle of view (level or slightly elevated to the 

surface), consistent camera orientation (the horizcntal axis would be the longer dimension for 

all photos) and has a variety of marine flora and fauna in the various pictures. 

To capmre marine scenic examples, a professional grade Nikonos V, a thirty-five 

millimeter single lens camera, was used, which is specifically constniaed for underwater 

photography and is the most widely used underwater camera in the world. A wide angle, 

28mm f/3.5 lens, was used for most photography (St. Croix and Jervis Bay) and a 15mm f/2.8 

super wide angle was used for some photographs for Key Largo. The first lens provided a 59 

degree angle of view and the second lens gave a 94 degree angle of view. The advantage of the 

wide angle lens allowed a wide field of vision, without noticeable distortion of view. The 

quality of the photographs and field of vision regardless of the lens used were quite similar, 

and therefore no testing of lens influences was considered for this project. These kinds of lens 

emphasize seascapes over close up photographs, and were ±erefore ideal for scenic preference 
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purposes. In addition, a strobe was also utilized to maintain true color characteristic, in which 

short wavelengths of reds and orange are lost within fifteen feet of the surfece. The particular 

underwater strobe used was either the Nikon SB-105, or Nikon SB-104. Many of the 

photographs were taken in relatively shallow and clear water, which eliminated the need 

somewhat for the strobe. 

Once the different scenic classifications for each area was identified, a diving 

plan was developed in order to capture the particular types of scenic charaaer. The dive 

schedule at each case study area mandated superior dive conditions in order to maximize the 

quality of photography. This included scheduling operations during clear weather to ensure 

bright lighting, as well as during mid-day to contol for sim angle in photographs. Water 

conditions favoring maximum visibility and clarity were preferred in which wave activity was 

less than 2' swells. Exact dive locations were selected that had a high number of different 

environmental edges of benthic habitats in close proximity to allow for coverage during one 

dive. Dive locations were both from shore access (St. Croix and Jervis Bay) and by dive boat 

(Key Largo). To organize the route and direction of each dive, reviews of existing topographic 

maps, air photos, marine charts, and dive maps were completed, as well inspection of previous 

benthic mapping studies and consultation with local marine biologist/diving personnel. 

Fortunately, a detailed dive map was available for all three sites. Furthermore, the author had 

previous diving experience at each study area, and therefore had some prior knowledge of the 

types of environments and conditions to be expeaed. The objective was to gather different 

views of good quality photographic scenic examples for each case study area. To provide a 

range of examples for each benthic type, two or three examples for each benthic type was 

seleaed, which totaled approximately sixteen examples for each case smdy. For consistency. 

4 

JL 
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the same number of total photographs were used in the three case studies. For each site, it was 

necessary to complete at least four dives to gather enough photographic examples covering the 

various benthic examples. At least one photographic example of each benthic environment was 

obtained. Both SCUBA and skin diving techniques were used in the operations. 

An objective of the photography was to obtain a typical photographic representation of 

the particular benthic environments that was not contrived. In terms of terrestrial studies, 

several research efforts have shown the suitability of photographic techniques as a surrogate to 

on-site testing, suggesting that color photographs produce no significant differences from on-

site visitation if care is taken to avoid artificial enlTaraement(Couglin and Goldstein, 1970). 

Unfortunately, no marine smdies have shown the same suitability of research technique for this 

particular environment. In any event, typical and commonly represented seascapes for each 

case study area were taken during dive operations and provided a cross section of scenic 

character types. 

Following diving operations, the color photography was developed in a consistent 

manner with final product size enlarged as 5''x7'' prints, through conventional film processing. 

All ±e prints were oriented in the same manner, with the horizontal axis being the longer 

dimension. In ±e case of the Jervis Bay photographs, the final product was approximately 

5"x7" color laser prints with an overall page size of 8-1/2" x U" . This was necessary 

because of the time constraints for developing and the mix of media from both slides and print 

film. Color laser enlargements can be produced within minutes rather than days, and thus offer 

superior time advantage over conventional film processing. Nonetheless, color rendition and 

resolution were of equally high quality whether they were conventional prints or color laser 

copies. Only the best quality photographs were selected for preference testing. Once the 
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photographic examples were processed and collected, a seleaion of fifteen for each case study 

was identified for scenic quality preference testing. Computer imaging techniques, such as 

through Photoshop, were considered to improve consistency of the color images, because of 

the limited time available to administer the Q-sort testing and these techniques could 

overemphasize certain photo's color rendition over others. 

Population and Sample 

For each case study, a sample population was selected to provide comparisons of 

various sub-group demographic characteristics. Because of the transitory nature of visitors for 

each case study area, it was decided that a "volunteer" sample would be used as a reasonable 

means to elicit the scenic resource values from a dynamic population base. The volunteer 

sample was drawn from the general population during peak tourist season: the first two weeks 

of November, 1996 for the Key Largo, Florida area; during the second week of December 

1996 for the St. Croix Study, and the first week of March 1997 for the Jervis Bay case study. 

Because an objective of the study was to determine if diving experience has any effea on 

scenic quality ratings, both divers and non-divers were canvassed in the survey. 

For each case study area, volunteers were actively pursued by the author to participate 

in the study. For the Florida study, almost every dive shop on Key Largo, Tavernier and 

Plantation Key were visited to obtain volunteers. Other sample volunteer sources for Florida 

were: the local Monroe County library, NOAA field office in Marathon and Key Largo, 

hotels, beach and recreational commercial shops and various dive boat operations. Over twenty 

students from The New School in Sarasota, University of South Florida participated. To 

compare this local Florida sample, a group of twenty students and professors from Orange 
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County Community College, Middletown, New York were used. All the above groupings were 

asked to rate ±e same 15 underwater photographs from Key Largo, Florida. 

The case study from St. Croix utilized the same procedure for obtaining volunteers. 

Photographs for the preference testings came from two different areas: Cane Bay, off the 

northwest coast of the island, and Turner Hole, off the southeastern coast. Both areas have 

received extensive marine research efforts and therefore had extensive base mapping and 

background data(Hubbard,D.1989). In addition, both were prime dive sites and had high 

quality, healthy marine enviroimients, and had very similar marine fauna and flora habitats. 

Access through shore dives facilitated collection of underwater photography. Volunteers were 

also obtained from the dive shops, hotels, commercial shops, and from personnel at the Buck 

Island National Park. Another source of volunteers was the local library and a local fimess 

club. As with the Florida study, a grouping of non-residents was obtained from a Middletown, 

New York High School class of students. Similarly, these groups of volunteers were tested for 

specifically the St. Croix photographic examples. 

For Jervis Bay, New South Wales, two major locales for diving and photographic 

inventory were selected: the southeastern shore of the Bay on the Bherwerre Peninsula, 

including Murray's Beach and Green Patch Beach, and on the northeastern section of the Bay 

on the Beecroft Peninsula, at Honeymoon Beach and Long Beach. These four sites provided a 

wide diversity of benthic habitats in close proximity to the shore, and thus allowed for easy 

diving conditions. Diving occurred during the week of February 23, 1997 and the conditions 

were ideal: flat seas, clear skies, and no algal blooms present. 

Once the photographic examples were completed, it was decided that the volunteer 

sample would be drawn from a general population of Australians, ra±er than from Jervis Bay, 
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because of ±e very small year round population base existing. The volunteer sample was 

drawn principally from the Melbourne, Viaoria, metropolitan area. Volimteers were similarly 

seleaed from the same kinds of sources: university students from Swinburne University of 

Technology and Science, architectural and landscape architectural students from University of 

Melbourne, dive shops, commercial shops, and from a large publishing business. A diverse 

cross-section of volunteers was seleaed with wide distribution of socio-economic and 

demographic charaaeristics. Since this sample, as well as the other two samples, were not 

seleaed in a purely random fashion, no conclusive statements based upon statistical inference 

can be presented for the general population. 

Questionnaire 

Each survey volunteer was given a set of fifteen photos for the case study in question 

and asked to rate these marine photos based on general scenic quality. Background questions 

were asked on age, sex, diving experience, occupation, place of residence and education. 

These categories were the same for each case study. In addition, in the Key Largo and the St. 

Croix samples, an additional question was asked regarding the particular management 

preferred for the expanded or proposed marine park. Both areas were presentiy being 

considered for expansion as National Marine Sanctuaries. By colleaing this background 

information, the three case study volunteer samples could be compared to the demographics of 

that of the general population. Acknowledging the limitations of generalizing from a volunteer 

sample, as opposed to a random sample, these comparisons can still suggest scenic values and 

attitudes of the general population, at least for general scenic preference trends. Also, through 

the colleaion of detailed demographic information, an investigation can be completed on which 

variables may explain variance in response patterns among the study participants. 
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The last section on the questionnaire was the photo preference testing, more 

specifically, the Q-Sort Method. The Q-Sort Method is a preferred method over a complete 

rank order for a large number of views since it has been postulated that the human senses can 

discriminate sensory perception into no more than five to nine categories (Miller 1956). The 

finer the discrimination required of a sample population, the less it is the assured the rank 

order each view is placed... to the point where view rankings may show almost no stability on 

a rank ordered spectrum (Block 1961). For these reasons, the (J-sort niethod was considered 

more appropriate to elicit marine scenic quality preferences for fifteen underwater 

photographs. 

The Q-Sort Method described by Block (1961) and adopted for psychological testing 

by Stephenson (1953) essentially asked survey participants to place a large number of items 

(fifteen underwater photos) into a predetermined distribution, and in this manner each pile can 

be assigned a distina ordinal scale value. Subsequently, even more selective rankings can be 

completed for each pile, which ultimately will provide a specific ordinal rating for each 

photograph from low to high scenic resource value. Furthermore, these values could then be 

treated as interval data and analyzed for statistical distribution (means and standard deviations) 

and variance. 

The limitations of this technique is that it is a forced response to measure scenic values 

that may have not been previously considered by the sample participants. The distribution was 

to be predetermined by the researcher. Preference rankings for photos with a high scenic rating 

may actually have a much closer rating than those in the middle grouping (or vice versa) and 

thus would give a skewed ordinal measurement, which is not identified in this method since 

each photo receives a distinct and consecutive ordinal value. As with most perceptual tests, the 
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Q-Sort is also a measurement at one particular point in time. These value ratings may vary 

over time. However, the combined responses of all participants still produces a distinct pattern 

for the whole survey group, as well as the subgroups. This pattern can be statistically 

analyzed and certain generalizations can then be made regarding commonly held scenic values. 

On the other band, survey participants were not forced into submitting to the preference test; 

each volunteer could take as much time as desired to complete the ranking. In many cases, 

testing was administered in each participant's office or in an adjacent conference room, thus 

ensuring a congenial and relaxed atmosphere. Furthermore, participants could rank the 

photographs in either direction, lowest scenic quality to highest or the reverse. Even with 

limitations, the method still provides a reliable and valid means to identity commonly held 

scenic values, and more important as a means to incorporate these scenic values into the 

planning and design process. 

Selection of Marine Scenic Character Dimaisions 

Marine scenic character dimensions, are defined as physical charaaeristics or attributes 

of the seascape that can be measured in an objective, consistent and unbiased manner using 

remote data sources, such as benthic maps, dive maps, topographic or marine charts, and air 

photography. These dimensions serve a primary fiinaion in the prediction of marine scenic 

values through preference testing. Moreover, these dimensions can be ±e basis of eventual 

marine scenic resource inventory and mapping of various scenic quality zones, reflective of 

user values. The origin of these dimensions are from a number of terrestrial scenic quality 

studies (Zube 1976) and have been suggested for application in the marine environment by the 

author in an earlier case study (Mills 1979). While there is a substantial research data 
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base identilying the predictive strength of various landscape dimensions, virtually no data base 

exists for the marine habitat. The attitudinal survey of National Marine Sanctuary managers 

discussed in Chapter 2, identifies some possible seascape dimensions to be considered in such 

an assessment system. The Q-sort results easily can be tested against the scenic preference 

predictive strength of other seascape variables in the future. This dissertation is by no means 

an exhaustive analysis of potential seascape dimensions that influence marine scenic 

preferences. However, it does attempt to use the most obvious seascape dimensions familiar to 

marine managers and planners. There are three basic criteria (Zube et al 1974) which have 

guided the seleaion of seascape dimensions for these case studies: 

1. Dimensions which can be measured from existing maps and easily obtained data sources, 

such as environmental resource maps, dive maps, air photographs,and marine charts; 

2. Dimensions which can be measured objeaively and reliably by the researcher, and 

that can be scaled so as to minimize bias; and 

3. Dimensions that have practical application for developing coastal and marine 

planning recommendations and can be manipulated directly by resource managers. 

As part of this research effort, nine seascape dimensions were suggested from the 

earlier marine scenic resources research by the author, as well as from the National Marine 

Sanctuary Manager's survey that could be applied in scenic resource assessment specifically 

oriented toward management and design needs for the marine environment. In addition, in the 

course of the research, many marine biologists and environmental consultants were interviewed 

regarding prospeaive seascape dimensions that could be objectively measured and ultimately 

useful in marine scenice assessment or management purposes. These dimensions include: 
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Marine Seascape Dimensions- (note:the classification unit in paratheses was the name used 
in the computer multiple regression and correlation analysis.) 

A. Color- Qassified by number of different colors, not including the water color, that exist in 
the view, (different coral, rock ledge formations, sand bottoms, grass beds etc.). Count 
number of different colors present within area of view. 

Low rating (1)- 2 colors or less 
Medium Rating (2) - 3 to 4 colors 
High Rating (3) - more than 4 colors present 

B. Marine Flora Diversity (Flora)- Classifed by different types of niajor marine plants and 
corals present in the view. Types are distinguished by form, color, and line. 
Low rating (1) - one type of marine vegetation or coral predominates 
Medium rating (2)- two to three different vegetation types present 
High rating (3) - Four or more types of vegetation present 

C. Marine Fauna (Fish)- Qassified by relative number of fish present in area of view. 
Low rating (1) - none present 
Medium (2) - less than 5 individual fish 
High (3) - more than 5 fish present/schools etc. 

D. Marine Environmental Health (Environ)- qualitative rating of health of seascape visible. 
Low rating (1) - poor, broken and dead marine flora 
Medium rating (2) - some damaged parts visible of corals, grassbeds and flora 
High rating (3) - high quality and healthy marine flora, with no discernible damage 

E. Marine Topographic Diversity (Topog)- Absolute Topographic Change for viewshed. 
Low rating (1)- flat, no topographic change evident 
Medium rating (2) - 2-5' elevation change present 
High rating (3) - over 5' of topographic change present 

F. Water Qarity/ Length of View (Qarity)- Absolute measurement of visibility present. 
Low rating (1)- 0-15' of visibility 
medium rating (2) - 15'- 30' visibility 
High rating (3) - over 30' visibility 
Excellent (4)- over 75' visibility 

G. Environmaital Types (Envirtyp)- nominal classification by environmental type 
I - corals- reef crest/ main reef or for temperate waters: 1. rock ledge 
2- patch reef 2. patch reef 
3- grass beds 3. grass beds 
4. mangroves 4. mangroves 
5. Sand/ coral pavement 5. sand flat 



67 

H. Marine Seascape Edge Variety (Edgevar)- Qassified by measuring area of view and 
dividing by different edges of marine flora habitats visible, i.e. corals/sand, corals/grassbeds, 
sea fans/ coral pavement, etc. Calculate first by estimating or measuring area of view , then 
dividing actual number of edges present. Value is o decimal point. 

I.Area of View (Areaview)- absolute measiu-ement of area of view present in view. 

For the Key Largo, Florida case smdy , the major sources of map information were : 

(1) 1:80,000 scale marine/dive charts from Mariner's Atlas Southeast Florida and the Florida 

Keys, 1986, Chartcrafters Publishers, A.P. Balder, (2)"Benthic Mapping", GeoCoast Facility, 

Sea Division, Nov. 1996, N0AA,(3) "Sanctuary Preservation Area Map-Molasses Reef," "Dry 

Rocks," "Grecian Rocks," from Vol#l, Florida Keys National Marine Sanctuary (1996), Final 

Management Plan/Environmental Impact Statement, NOAA, as well as personal dive 

experience in the various sites used in preference testing. The three dive sites in which the 

underwater photos were taken were: Molasses Reef, Dry Rocks, and Grecian Rocks, all of 

which are located in the Key Largo National Marine Sanctuary. 

The St. Croix data sources were: USGS topographic maps (1:24,000 scale), 

"Recreation and Marine Environment" Maps (I:24,(XX) scale) from 1976 Virgin Islands 

Coastal Zone Management Study, color air photos from 1976 run (approx. scale 1:9000), 

benthic maps from Terrestrial and Marine Geology of St. Croix, U.S. Virgin Islands, Dennis 

Hubbard/West Indies Laboratory, "Reference Guide to Long-Term Monitoring Sites at Buck 

Island Reef National Monument, St. Croix, USVI", West Indies Laboratory, Summer 1991, 

and Marine Environments of the Virgin Islands (Tech. Supplement no.l). Island Resources 

Foundation, August 1977. In addition, the author has had considerable diving experience 
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throughout St. Croix since 1976. A number of marine biologists from the Virgin Islands 

government, US National Park Service, consultants from Island Resources Foundation (St. 

Thomas), and a number of professional diving experts all had input to the development of the 

above marine inventories and mapping. An in-depth environmental inventory of both Turner's 

Hole and Cane Bay was completed by the West Indies Laboratory. Ample tourist information 

on diving and recreational assets was also available for these sites through the popular 

literature, local newspapers, and information from the Chamber of Commerce/US Virgin 

Islands Tourist Board. 

In terms of Jervis Bay, New South Wales, this area has had one of the most extensive 

environmental inventories and monitoring programs in Australia outside of the Great Barrier 

Reef (Waterman 1997). Besides the outstanding natural environment, the bay was at various 

times proposed as a site for a nuclear power plant, a major naval base, a number of marina 

proposals, expansion of the National Park on the Bherwerre Peninsula, and for a large 

residential/commercial development project by the Bond Corporation. As a result, diverse and 

detailed environmental information base exists. Jervis Bay provides a fascinating and complex 

case study because of the various levels of government responsible for its management: The 

Navy (the bombing range on the Beecroft Peninsula), Air Force, the City of Shoalhaven, the 

New South Wales Government, and the Conunonwealth Government. The Commonwealth 

Scientific Information and Research Organization (CSIRO) had a complete benthic monitoring 

program from 1988 to 1992. It included colleaing detailed biological, chemical and physical 

information for the entire bay, based on a 10 meter grid system (Jacoby 1997). Detailed map 

sources included: topographic maps,''Currarong'' (#9027-I-N),''Huskisson'' (#9027-4-N), and 

"Sussex Inlet" (#9027-4-S)- all 1:25,000 scale. Central Mapping Authority of New South 
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Wales, "Jervis Bay Marine and Estuarine Habitats" maps, CSIRO / Division of Fisheries 

1992-1:12000 scale. Excellant dive maps are included in: Scuba Divers Guide to Jervis Bay, 

Tom Bryon(1985), and through descriptive information from Jervis Bay- A Place of Cultural, 

Scientific and Educational Value, Australian Nature Conservation Agency(1995),Canberra. 

Also, color air photo coverage (at approx. 1:15,000 scale-Sept. 23, 1989 run) was available. 

Using the above map sources and through the analysis of each underwater photograph utilized 

in each case study area, an objective calculation of each seascape dimension could be 

completed. 

Statistical Techniques 

In order to draw conclusions from the case studies and make planning and design 

recommendations based upon user values, it was necessary to sum the ordinal values assigned 

to each view (Q-Sort Ranking) to produce an interval scale for each view. These values were 

converted to interval data for each of the sub-groups (sex, age, occupation, diving experience, 

residence and education), and a specific mean score was calculated for each photo. To 

establish the level of variation in terms of the means, standard deviations and other descriptive 

measures of variance were calculated using the statistical package,"SPSS,Graduate Pack, 

Version 7.0 for Windows." 

Since the case studies utilized a nonrandom sample selection, a "volunteer sample", 

nonparametric statistic, such as Spearman's Rank Order Correlation, was more appropriate to 

measure the statistical significance between rank order means of views by each user sub-group. 

Consequently, because the Q-sort rankings for scenic preferences were not true ordinal data, 

and the difference between each rank order could not be accurately measured, nonrandom 

statistics were the optimal selection for analysis. However, because of the large sample 
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numbers obtained, the data could be grouped together and analyzed as ordinal data. The 

various socio-economic and demographic feaors could be compared statistically, relative to the 

correlation in marine scenic preference ratings. 

When the nine seascape dimensions were calculated for each of the fifteen photos from 

the three case smdies, the strength of the relationship between these seascape dimensions was 

measured by multiple regression and correlation analysis. Multiple regression is a statistical 

technique that analyzes the relationship between a dependent variable (in this case mean rank 

order) and a set of independent or prediaor variables (the seascape dimensions). It provides a 

wealth of information and clearly identifies: (1) the best linear prediction equation and 

evaluates the accuracy of the predictions, (2) controls for other factors as a means to evaluate 

the strength of certain variables or sets of variables in predictive value, and (3) provides 

explanations for complex multivariate relationships. Both forward and backward stepwise 

multiple regression analysis were completed for the data. Dimensions that had a level of 

significance of variance greater that .05 level (two-tailed) were eliminated from the regression 

results. Seascape dimensions that were considered significant had the highest correlation to 

scenic preference ratings, and low correlation with other seascape dimensions. 

Based on the regression results, the ratings of each case study area for different scenic 

quality ratings could then be completed. In addition, the predictive strength of the seascape 

dimensions could be used in formulating design and planning recommendations for each 

marine area. While the results of each case swdy can not be statistically compared in terms of 

these seascape dimensions, a descriptive evaluation of all three could suggest the more reliable 

and valid seascape dimensions that could be of practical application in scenic resource 

inventory studies. 
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Summary of Procedure 

In this chapter, a methodology for obtaining user preferences for marine scenic 

resource assessment is described for three different case study areas. The basic goal of this 

research is to propose a practical method of inventorying and analyzing marine scenic 

resources, a method that could ultimately produce information to be used to develop 

guidelines for site planning and design for these marine preserves. It is acknowledged that an 

approach adopted to the marine environment has entirely different challenges to that for 

terrestrial environments, such as much smaller viewscapes, unique feuna and flora, and need 

for specialized equipment (SCUBA) to experience this environment. Unfortunately, few 

previous studies have been completed to guide the development of these techniques. 

The first part of the chapter explores the classification and inventory of marine 

habitats, into different and unique scenic charaaer types. A discussion is provided how there is 

some commonality in environmental or benthic classification for each case study area. The 

procedure for collection of underwater photographic examples is explained, as well as the 

distinct limitations to these challenging marine environments. 

Three different "volunteer" samples are surveyed in terms of marine scenic 

preferences from November 1996 through March 1997 for each case study area, utilizing 

fifteen typical underwater sites from each area. The photograph sets were standardized as to 

developing/processing quality, size and horizontal orientation. One or more exarrqjles from 

each of the benthic environments present were provided for preference testing. The volunteer 

sample completed a background questionnaire collecting demographic and socio-economic 

information. In this manner, a test of the extent of agreement preference ratings between these 

subgroups could be assessed and evaluated. Non-parametric statistics were to be used since 
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there was not a random sample, and the sample size in each case smdy was not large enough to 

treat the data as interval numbers. A copy of the sample questionnaire is provided as well as 

direaions for completing the Q-Sort preference testing. 

A description of the rationale for selection of seascape dimensions is given, as well as 

an objective means to calculate each seascape dimension for each photograph is presented. The 

statistical methods for establishing the best predictors of scenic quality ratings is given utilizing 

multiple regression analysis. Alternate multiple regression analyses were administered in order 

to provide the best groupings of multivariate predictors for scenic preferences. The data base 

of maps, air photographs, dive locations and environmental resource inventories is discussed, 

illustrating the detailed level of accurate and current information available for this research 

effort for all three case studies. 

The research methodology described in this chapter provides a model for practical 

application in formulation of site planning and design guidelines specifically oriented toward 

scenic quality issues. As a quantitative method, these results can be easily compared with o±er 

environmental data in the determination of environmental management or development trade

offs. This technique offer a means to protea and preserve the unique elements of marine scenic 

resources. In the following chapter, the preference results for the case study are described and 

analyzed, as well as the statistical strength of the various seascape dimensions to predict user 

scenic values through multiple regression analysis. 
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Chapter Four 

RESULTS OF THE MARINE SCENIC RESOURCE ASSESSMENT 
KEY LARGO, ST. CROIX AND JERVIS BAY 

This Chapter presents the results of the three case studies regarding scenic resource 

preference testing and the influence of certain seascape dimensions in predicting scenic quality 

ratings, as described in the preceding chapter. The purpose of the chapter is to provide a 

practical manner in which scenic preference testing can be integrated into the formulation of 

scenic quality recommendations for site planning and design purposes. This chapter includes a 

discussion of ±e following items: 

1. The charaaeristics of the volunteer sample for the three case study areas; 

2. The results of the scenic quality ratings for these three case smdy areas as a result 

of the photographic preference testing; 

3. The extent of agreement in the various subgroups for scenic quality preferences; 

4. The influence of seascape dimensions on the preference results; 

5. The application of these preference ratings in regards to establishing different 

scenic quality ratings for each case smdy area, and 

6. A discussion of the comparisons between the results in each case study area. 

In each case study area, the same sample characteristics were colleaed for each 

volunteer participant, as illustrated in the questionnaire presented in the previous chapter. In 

addition, the same number of photos were used for each case smdy area, as well as the same 

nine seascape dimensions were measured for each underwater photographic example. 

.1 
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Sampie Characteristics-

Key Largo- The volunteer sample for the Key Largo study comprised of 100 volunteers 

from the Upper Florida Keys area, as well as a control group from New York State.The 

control group was included to provide a cross-cultural perspective on the case study results. 

The sample was drawn during an approximately two week test period during November 1996 

on site at these two test locations. Most participants were canvassed at their place of work, 

office, or library. Variables of sex , age, occupation, place of residence, diving experience, 

and education were collected from each participant. The sample was entirely a volunteer 

group, and not by any means a random sample of Key Largo residents, the Florida Keys or 

any other group. Please see Figures 4.1, 4.2a - 4.2c. 

The sample population represents approximately .5 % of the resident population of the 

Upper Keys (Key Largo,Taviemier, Islamoranda and Plantation Key) of 22,000 (White 1991). 

The Monroe County population has a large retirement with over 29% of the population over 

55 years old(NOAA,1996). This is precisely the same percentage resulting from a similar 

subgroup in the volunteer sample. 

The age/sex distribution of the Key Largo sample appears in the form of a population 

pyramid in Fig. 4.1 . The age/sex distribution is calculated by determining the ratio of males 

to females, multiplied by 100. This ratio permits rapid demographic comparisons. The 

distribution for both males and females is basically a normal distribution, with a mode at 19-

30 years of age (18%) for females and 31-50 years of age for males (20%). Approximately, an 

equal distribution of males and females has occurred from the test population, producing a sex 

ratio of 94.2. 
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The socio-econonnic status of the sample has been analyzed in terms of both 

occupation and education to provide a measure of social rank of the sample participants. As 

shown in Figure 4.2C, the educational level of the sample is quite high, with over 56% having 

either a college or graduate degree. When this statistic is compared to the diving experience of 

the sample (57%), this trend for high socio-economic status is even more obvious. This is not 

surprising since for this particidar case study a large group of divers were canvassed, and as a 

group, divers generally have a high education level. In recent marketing surveys, over 50% of 

divers have an income over $50,000 and over 70% are college graduates (Power 1996). The 

typical sample participant for the Key Largo case study was therefore, well educated and a 

diver. 

In terms of the occupation status of the group, the predominant categories were 

professional (33%), fishing/diving (20%) and students (21%). This last group came primarily 

from the University of South Florida, Sarasota. If we compare, the occupation and education 

status together, it again reflects a high socio-economic group. The high percentage resulting in 

fishing/divers was not unusual, since many dive shops were canvassed in the preference 

testing. One goal of the preference testing was to determine if there was a significant difference 

between scenic values of the non-diver to that of the diver population, which would be familiar 

with the underwater examples presented and have a good comprehension of the content of the 

photographic representations. Again, a large majority of the survey participants were divers. 

From the category of place of residence, there were three major groups: local Keys residents 

were the majority (54%), 23% were Florida residents, and 23% were from the rest of the 

USA.. As will be discussed later, there was no significance difference between scenic 

preference ratings in relation to any background characteristic of the sample. 
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St. Croix- The case study for St. Croix utilized 15 underwater photographs and had a 

volunteer sample of 101 participants. The preference testing occurred over a two week period 

in December, 1996. St. Croix is a Caribbean Island approximately 70 miles southeast of 

Puerto Rico. It is about 22 miles long and about 6 miles wide at its widest point. It's 

population is presently around 60,000 permanent residents, according to the 1990 census. The 

volunteer sample therefore represents less than .1% of the population. The two primary groups 

of participants were residents of St. Croix, US Virgin Islands and a group of high school 

students from New York State. As with the Key Largo case study, an objective was to canvass 

a large group of divers. 

The demographic pyramid of the St. Croix sample is presented on Figure 4.4 

representing the age/sex distribution. For both sexes, there is a bimodal age distribution with 

modes at 0-18 years and 31-50 year for both males and females. There was an almost equal 

distribution of males to females with a sex ratio of 106.1 . 

Upon analysis of the education and occupation characteristics of the subsets in this case 

study, it is again evident of a feirly high socio-economic sample. Over 51% of the group had 

some college or graduate school experience. The largest occupational groups were professional 

(31%), students (28%) and fishing/diving (18%). The large student group is indicative of the 

high school students from New York , that were used as a comparison to Virgin Islands 

residents. Please see figure 4.5. 

The diver population again represented over 49% of the sample participants, since this 

group was actively solicited for their views. When we look at the relatively high education 

level of the total sample and the group of experienced divers, this high socio-economic 

indicator would be expected, as with the Key Largo test population. 
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Jervis Bay- The case study for Jervis Bay, New South Wales utilized 15 underwater 

photographs and 12 coastal photographs of the same areas; the total number of preference 

survey participants was 110. The entire group of volunteers were selected from the Melbourne, 

Victoria metropolitan area. This included groups from dive shops, two university groups 

(Melbourne University and Swinburne Institute of Technlogy), two commercial offices, and a 

number of smaller social groups. A diverse cross-section of volunteers from across Australia 

were represented in the test participants. No foreign test groups were actively pursued for the 

preference tests. The test period was during the first two weeks of March, 1997. The same 

demographic charaaeristics were collected for all participants as in the other two case studies. 

The results of the demographic characteristics are presented in Figures 4.7, and 4.8 . 

In terms of demographics of the Jervis Bay sample, an equal number of males and 

females participated in the preference testing, resulting in a sex ratio of 100. The mode for the 

males was 20% for the 19-30 year olds and the females, the mode was 25.4% in the 30-50 

year old category. In regards to the female mode, this difference is not surprising, since the 

majority from the office groups were women in this age category. 

When the socio-economic category of education and occupation is examined, it is again 

clear that the vast majority of the test participants had a high education level, with over 58% 

having university and graduate degrees. Over 70% had some university education. The same 

relationship is borne out in the occupation category with 71% from the professional group. 

Unlike the other two case studies, a much smaller group of divers were among the test 

participants for the Jervis Bay survey, with 21% of the sample expressing dive experience. For 

this case study, divers were not aaively sought out for preference testing. This was as a result 

of the dive shops being spread out throughout the metropolitan Melbourne region and not 
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having a large total number of outlets, as compared to Key Largo or Jervis Bay. When the 

education level is compared to dive experience, it is clearly evident that divers have the same 

high education level as that of the general population. Over 83% of divers had at least some 

college education, as compared to only 69% of non-divers. This high education level of divers 

is very similar to the results in both Florida and St. Croix, in addition to US national statistics. 

As far as residence, the vast majority of the Jervis Bay group came from states outside 

New South Wales or The Australian Capital District (Canberra), with over 77% residing in 

Victoria, Queensland, South Australia, and Western Australia. The second largest place of 

residence classification was foreign, with 18.2%. This pattern is primarily as a result of a large 

immigrant group present in Melbourne, as well as the number of foreign university students 

canvassed for the survey. All participants were specifically asked where their principal 

residence was for the majority of their life, or where they grew up, rather than present 

residence. In general, by looking at these socio-economic characteristics of the Jervis Bay, it is 

evident of the high social status of the test participants, with the majority of the groups either 

white collar professionals or university students. As a comment on this skewed demographic 

and socio-economic charaaeristics, it should be pointed out that the Australian population as a 

whole is very well educated and has a large middle class (Shaw 1983), and ±erefore, the 

particular demographics of the test participants are not dramatically diiferent from the general 

population. 

Marine Scenic Resource Quality- Q-Sort Preference Test Results 

From the Q-sort methodology described in (Chapter 3, it is possible to calculate specific 

and unique rankings for each underwater photograph for the three case study areas. The 

preference results were first totaled and transformed into means, treated as interval data, and 
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analyzed for central tendency and variability for the total sample, as well as the various socio

economic and demographic sub-groups. 

Key Laî o Preference Test Results 

The Q-sort ranking for ±e fifteen underwater photos from the Key Largo case study 

are presented in figure 4.3 in order from highest scenic quality ranking to lowest. In addition, 

the standard deviations for the photos are presented along with the means. There is a distinrt 

pattern to the rank order, with coral reef environments having a high scenic preference rating 

as compared to other environments. The means vary from a high of 2.64 to a low rating of 

13.81, out of a possible ranking of one to fifteen score. The standard deviations range from 

2.85 to 4.56. 

The results of the rank order of the photographs provide the basis for a number of 

generalizations regarding marine scenic preference ratings and the scenic character presented in 

the various examples provided: 
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1. Color in the marine environment is a strong predictive factor. The more diverse the 

color , the higher the scenic rating, and conversely, the less color diversity 

present, the lower the rating. 

2. The more fish and marine fauna in the scene, the better the scenic quality rating. 

3. The more diverse the marine flora , the higher the rating. 

4. The greater the topographic relief the higher the rating. 

5. Water clarity is important to a high scenic rating. 

6. Healthy looking (no physical damage visible) environments are preferred over 

damaged or stressed habitats. 

From the standard deviations, a moderate amount of variability in variance of 

preference ratings is measured for all photos. In terms of variance, almost all the photos have 

±e same amount of variance and no distinct pattern is observed in terms of those of higher 

quality rankings to those with a lower rankings. In terms of relative preference for types of 

environments, coral reefs are by far the most preferred, followed by mangrove forests, sea 

grass beds, and finally sand flats. Coral reef habitats by nature have a greater amount of fish 

and flora present than other tropical marine environments, as well as a diversity of color and 

these multiple variables contribute to its high scenic rating. 

St. Croix Preferaice Test Results 

Utilizing fifteen underwater photographs in preference testing, means and standard 

deviations were calculated for each of the St. Croix examples. The results for the total sample 

are presented in Figure 4.6, showing each marine scenic exan^le, preference rating mean and 

standard deviation. The means varied from a high of 2.30 to a low rating of 12.89, and the 
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standard deviations varied from 2.45 to 4.76. As with the Key Largo case study, the St.Croix 

preference results showed some obvious trends, and in many cases were very similar to the 

previous results. These generalizations are: 

1. Marine environments that exhibit diverse and varied colors are highly preferred over 

other environments. 

2. The more diverse the marine flora and fauna, the higher the scenic quality. 

3. The more diverse the topographic relief, the higher the ratings. 

4. Healthy looidng habitats are preferred over disturbed or stressed environments. 

In the same manner as the Key Largo examples, the preferred environmental types are 

coral reefs, mangroves, seagrass beds and sand flats. What is remarkable about the underwater 

habitats is that from a visual standpoint, they look very similar. In faa, many of the fish, coral 

types and sea grass beds are virtually the same in both environments. During photographic 

forays, almost identical sea grass beds were captured for St. Croix as for Key Largo. The same 

species were present, and with the same growth pattern. For examples m both environments, 

you find the same major visual elements: Grunts (Haemulon chrysargyreum). Mountainous 

Star Corals (Montastraea annularis). Smooth Brain Corals (Diploria strigosa). Sea Fans 

(Gorgonia ventalina), and Seagrass (Posidonia spp. and Thalassia spp.) Photographs were 

virtually the same from these two environments. 

When the preference test results from these two environments are analyzed, a very 

similar pattern results for both environments. While we can not statistically compare the two 

case study results because of vastly different participant subgroups and nonrandom sample 

selection, it is quite remarkable for two very similar scenic environments. The same general 
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St. Croix Marine Survey- Underwater Photos 



Figure 4.6 St. Croi.x Marine Survey- Underwater Photos 



St. Croix Marine Survey- Underwater Photos 



Figure 4.6 St. Croix Marine Survey- Underwater Photos. 
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scenic quality preference patterns result with high ratings for coral reef environments, color, 

fish and marine flora diversity. The same pattern results in both case studies for scenic 

environments given low ratings: grass beds, and sand flats with poor color diversity, 

environmental health, fish or marine flora. 

Jervis Bay Prefemice Tests 

Jervis Bay represents a different environment than the other two tropical or sub

tropical marine environments. The bay represents a transition in marine environments from the 

sub-tropical to temperate waters. This is witnessed in both the marine fauna and flora. Jervis 

Bay has sea grasses, sand flats, and mangroves, but no hard corals. The primary flora types 

are kelps and marine algaes, present in reef like structures. The geology is entirely different 

than the primarily sedimentary limestone deposits and carbonate sand banks of Florida and the 

Caribbean. The geologic formations in Florida are relatively new oolitic sand bars, formed less 

than 125,000 years ago. St.Croix is of varied volcanic geologic formations, with the marine 

environments of the reefs, grass beds and sand flats primarily of Holocene origin (Hubbard 

1989). On the other hand, Jervis Bay represents a very old geologic formation from the 

Permian age (280 million years ago), comprised primarily of sedimentary rock such as 

quartzose sandstones and siltstones, with various depths of windblown and deposited sands, 

both on land and in the bay (Cho 1995). The most dramatic parts of the bay from a scenic 

standpoint are the headlands of the Bewherre and Beecroft Peninsulas, composed of primarily 

horizontal layers of quartzose sandstones.This geology formation thus provides a dramatically 

different seascape from the Caribbean coral reef formations and limestones of the Florida 

Keys. Much of this rock formation is evident in both the underwater photographs and coastal 

examples used in the Q-sort. 
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From the Q-sort rankings, a number of generalizations can be made regarding the 

scenic quality preferences of the 110 volunteer sample participants. Figure 4.9 presents the 

marine photographs, with each respective mean and standard deviation. It is clear that the 

brilliance and diversity of color is much less for the Jervis Bay case smdy than for the other 

two marine areas. Without the presence of a dynamic coral reef, more muted colors are evident 

with much less variety in marine flora and fauna. The fifteen marine photographs had a range 

in means from a high of 5.28 to a low of 12.43. This is considerable less of a range in means 

than with the other two case studies. The standard deviations of the marine photos ranged from 

a low of 2.89 to a high of 4.66, which is quite similar for range of variance with the other two 

case studies. While the assortment of photographs is different from the two other case studies, 

in regards to seagrasses, almost an identical underwater photographic example was produced. 

Otherwise, the following generali22tions in rating trends are unique for this temperate marine 

environment: 

1. The more colorful the environment, the higher ±e scenic quality rating. 

2. Diversity of fish, other marine fauna and marine flora increase the preference 

ratings. 

3. Seagrass beds, flat sand beds and barren rock ledges have a low scenic quality 

rating. 

4. Water clarity improves scenic quality ratings. 

The preference rating pattern is clear in the types of environments that are preferred. 

Again, diverse reef structure, attraaing lots of fish and having diverse marine flora, receive 

consistently higher ratings than other monoculmres, such as the grass beds, sand flats or barren 
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rock ledges. Change in topographic relief does not seem to be as important in preference 

ratings as the above scenic character elements, unless it occurs where a diversity of flora and 

fauna exist. By fiu* the most influential fiictor in scenic quality ratings is the diversity of color, 

even with a more muted visual seascape than the Caribbean or Florida examples. 

Extoit of Agreonent Betweaa Various User Groups 

In general, for ±e three case studies, strong correlations in scenic preference ratings 

were found for all subgroup classiflcations. A discussion of this agreement will be addressed 

for each case study. It is important to establish the level of agreement for each subgroup as a 

matter of course in the development of scenic planning guidelines or ui site design 

recommendations. If there is a significant variance in scenic preference ratings for various 

groups, this must be taken into consideration in decision making. Without a strong consensus 

in preferences, there would be difficulty in making site management and design tradeoffs to 

preserve scenic quality. Thus, such an analysis in identifying the variance or agreement among 

scenic values of population sub-groups is a critical element for enhancing the utility of the 

data. 

To determine the extent of agreement among the various sub-groups for scenic 

preferences, a statistical test known as Spearman's Rank-Order Correlation was used for each 

socio-economic charaaeristic. The correlation coefficient ranges from -1.00 to +1.00, similar 

to the Pearson's R Correlation coefficient. A value of 1.00 indicates perfea agreement 

between the two sets of data; a -1.00 reflects agreement in an opposite order. This statistic is 

generally applied to non-parametric data, which the three case studies are. 
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Table 4.1 

Preference Correlation- Between Groups - KEY LARGO,FLORIDA 
Spearman's Rank Order Correlation Coefficient (R) 

males 

Females 

males 

SEX 

females 

n=49 

.975 

n=51 

Total Sample 

.993 

.975 
n=100 

all at .01 level of significance (two-tailed) 

Divers 

Non-Divers 

Divers 

DIVING EXPERIENCE 

Non-Divers 

.894 

Total Sample 

.982 

.962 
n=57 n=43 n=100 

all at .01 level of significance(rwo-tailed) 

PLACE OF RESIDENCE 

Key Largo State of Florida USA 

.839 .856 Key Largo 

Total 

.977 

State of Florida 

USA 
n=54 n=23 

.876 

n=23 

.925 

.932 
n=100 

all at .01 level of significance(rwo-tailed) 



99 

Table 4.2 

Preference Qjrreiation- Between Groups - KEY LARGO,FLORID A 

Spearman's Rank Order Correlation Coefficient ® 

AGE 

19-30 years 31-50 years Over 50 years Total 

19-30 years old .911 .799 958 

31-50 years old .811 .966 

over 50 years old .909 
n=30 n=36 n=29 n=100 
all at .01 level of significance(two-tailed) 

note- 0-18 years old group(n=50) has insufficient number for statistical analysis 

EDUCATION 
Some College College Grad School Total 

Some College .936 .807 .941 

College .690 .985 

Graduate School .744 
a=34 n=28 n=28 n=100 

all at .01 level of significance(two-tailed) note- high school group(n= 10) has insufficeint 
numbers for statistical analysis 

OCCUPATION 
Professional Diving/Fishing Students Total 

professionals .735 .880 .815 

Diving/Fishing .832 .955 

Students .909 
n=33 n=20 n=21 n=100 

all at .01 level of significance(two-tailed) 
note- all other groups have insufficient numbers for statistical analysis( 
construction, retired, boating, others,) 

L 
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Table 4.3 

Preference Qjrrelation- Between Groups - ST.CRQ1X,U.S.V.I. 
Spearman's Rank Order Correlation Coefficient (R) 

SEX 

males females Total Sample 

males .989 .997 

Females .997 
n=52 n=49 a=101 

all at .01 level of significance (two-tailed) 

DIVING EXPERffiNCE 

Divers Non-Divers Total Sample 

Divers .944 .982 

Non-Divers .985 
n=49 n=52 n=101 

all at .01 level of significance(two-tailed) 

PLACE OF RESIDENCE 

Virgin Islands USA Total 

Virgin Islands .925 .979 

USA .971 

n=66 n=35 n=101 

all at .01 level of significance(two-tailed) 
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Table 4.4 

Preference Correlation- Between Groups -St.Croix^U.S.V.I. 
Spearman's Rank Order Correlation Coefficient ® 

AGE 

0-18 years old 
0-18 years 19-30 years 

.937 
31-50 years 
.902 

Over 50 years 
.893 

Total 
.968 

19-30 years old .886 .913 .963 

31-50 years old .934 .962 

over 50 years old 

a II to
 

00
 

n=15 n=42 n= 16 
.950 
n=101 

all at .01 level of significance(two-tailed) 

EDUCATION 

High School Some College College Grad School Total 
High School .910 .918 .889 .979 

Some College .906 .915 .950 

College .954 .963 

Graduate School .944 
n=49 n=17 n=25 n=10 N=101 

all at .01 level of significance(two-tailed) 

OCCUPATION 
Professional Diving/Fishing Students Total 

professionals .950 .900 .968 

Diving/Fishing .875 .939 

Students .964 
n=31 n=18 n=28 n=101 

all at .01 level of significance(rwo-tailed) note- all other groups have insufficient numbers for 
statistical analysis( construction,retired,boating,others,) 
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Table 4.5 

Preference Correlation- Between Groups - JERVIS BAY^NSW 
Spearman's Rank Order Correlation Coefficient (R) 

SEX 

males 

Females 

males females 

.945 

Total Sample 

.974 

.986 
n=55 n=55 n=110 

all at .01 level of significance (two-tailed) 

Divers 

Non-Divers 

Divers 

DIVING EXPERIENCE 

Non-Divers 

.938 

Total Sample 

.942 

.996 
n=24 n=86 n=110 

all at .01 level of significance(rwo-tailed) 

OTHER AUSTRALIA 

FOREIGN 

PLACE OF RESIDENCE 

NSW/ACT OTHER STATE FOREIGN 

.904 

Total 

.993 

.932 

n=5 n=85 n=20 
all at .01 level of significance(two-tailed) - NOTE- NSW/ACT had too few 

total numbers for statistical analysis 

N=110 
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Figure 4.7 
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Figure 4.9 Jervis Bay Marine Survey- Underwater Photos. 
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Photo #1 
Mean 5.75 
S.D. 4.06 

Photo # 6 
Mean 5.97 
S.D. 3.61 

Photo n 3 
Mean 5.28 
S.D. 4.53 

Figure 4.9 Jervis Bay Marine Survey- Underwater Photos. 
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Mean 6.78 
S.D. 3.45 
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Figure 4.9 Jervis Bay Marine Survey- Underwater Photos 
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Photo ff 8 
Mean 8.54 
S.D. 3.85 

Photo # 7 
Mean 9.35 
S.D. 2.89 

Photo # 13 
Mean 8.95 
S.D. 4.66 

Figure 4.9 Jervis Bav Marine Survev- Underwater Photos. 
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Photo # 12 
\[ean 7.41 
S.D. 3.71 

Photo tt 5 
Mean 8.46 
S.D. 3.97 

Photo tt 9 
Mean 7.63 
S.D. 4.31 

Figure 4.9 Jerv is Bay Marine Survey- Underwater Photos 
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Subgroups Preferoice Rating Correlatioiis 

When the results of the rank order correlations are calculated for the sub-groups of 

sex, age, occupation, place of residence , diving experience and education, a high and 

impressive level of agreement is shown for all categories, all above the statistical level of 

significance of .01.It should be pointed out that some subgroups, under twenty-five in number, 

are not large enough to apply statistical analysis. If the sub-group had less than IQ 

participants,it was not included in correlation analysis. The results of the Spearman's Rank-

Order Correlation are presented in Tables 4.1 through 4.6. 

Almost all subgroups demonstrated high levels of correlations among the rank orders 

for the marine photographs. Only four out of the thirty correlation analyses were below .800 

and even those were above the .01 level of significance, as per a two-tailed curve. These are 

very powerful results for the Key Largo case study, illustrating that there is no significant 

difference between scenic preference values for any subgroup or as compared to the total 

sample population. In this regard, therefore, ±e total sample scenic preference values are 

indicative of almost all subgroups. 

In terms of the St. Croix case study subgroups, the same high level of agreement in 

preference ratings were measured through Spearman's Correlation, as shown in Tables 4.3 and 

4.4. Even stronger correlation analysis results were achieved for this case study between all 

subgroups and the total sample population, with all results above .800 "R" level and at the .01 

level of significance. Although these two case study results can not be compared statistically, 

the consistent results for two sub-tropical marine environments are strongly suggestive of 

particular user preferences: coral reefs are by far the most preferred marine environment. 
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19-30 years old 

31-50 years old 

over 50 years old 

too 

Table 4.6 

Preference Correlation- Between Groups -JERVIS BAY,NSW 
Spearman's Rank Order Correlation Coefficient ® 

AGE 

0-18 years 19-30 years 31-50 years Over 50 years Total 

.900 .676 .982 

.845 .950 

.747 
n=7 n=44 n=48 n=ll n=110 
all at .01 level of significance(two-tailed)- NOTE-0-18 yrs old group 

small for statistical analysis 

EDUCATION 

High School 

Some College 

College 

Graduate School 

High School Some College College 
.894 .820 

.922 

Grad School Total 

n=31 n= 15 n=41 

.920 

.906 

.857 

n=23 

.947 

.971 

.950 

.950 
N=110 

all at .01 level of significance(two-tailed) 

OCCUPATION 
Other 

professionals 

Students 

Professional Smdents 
.888 

Total 
.982 

.944 
n=4 n=71 n=35 n=ll0 

all at .01 level of significance(two-tailed) note- all other groups have insufficient numbers for 
statistical analysis( construction,retired,boating,diving,) 
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males 

Females 

19-30 years old 

31-50 years old 

over 50 years old 

Table 4.7 
COASTAL SCENIC PHOTOGRAPHS 

Preference Correlation- Between Groups -JERVIS BAY,NSW-
Spearman's Rank Order Correlation Coefficient ® 

males 

SEX 

females 

.965 

Total Sample 

.979 

n=55 

0-18 years 

.993 
n=55 n=110 

all at .01 level of significance (two-tailed) 

AGE 

19-30 years 31-50 years Over 50 years Total 

-853 .844 .972 

.942 .930 

.932 
n=7 n=44 n=48 n=ll n=110 

all at .01 level of significance(two-tailed)- NOTE-0-18 yrs old group too 
small for statistical analysis 

High School 

Some College 

EDUCATION 

High School Some College College 
.571 .860 

.767 

Grad School Total 
.869 

.455 

.876 

.755 

College 

Graduate School 

.879 .991 

.895 

n=3l n=15 n=41 n=23 N=110 
all at .01 level of significance(two-tailed) 
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while sea grasses and sand flats are given low scenic quality ratings. The same preference 

patterns result regardless of sub group classification. In terms of a limited analysis of cross-

cultural comparisons, no significant diiferences in scenic preference ratings are found between 

the New York residents (high school students) and that for the West Indian/ Virgin Islanders. 

The Jervis Bay, N.S.W. data must be viewed separately from these two other case 

studies, due to the difference in marine environment for temperate waters. The results of the 

Spearman's Correlation analysis are presented in Tables 4.5 and 4.6. and again show 

remarkably strong correlations between the scenic preference ratings by the various subgroups. 

Only two correlation analyses produced coefficients below .800, and even then were above the 

.01 level of significance. Again, these are very strong and powerful results. The same trends in 

preference ratings were shown for all subgroups: colorful diverse marine habitats, with an 

assortment of marine fauna and flora were preferred over those monoculture-type habitats. No 

significant preference rating differences were detected between any test sample subgroup 

classification or with the total sample population. In context with the previous two case 

studies, again it indicates the same trend in preferences, regardless of background, education, 

or dive experience. These results would suggest that the total sample preference rating values 

can be applied successfully for formulation of scenic guidelines, site management or design 

recommendations and these preference values are indeed reflective of the majority of the user 

population, regardless of background characteristics. While perception of marine scenic quality 

may be considered a very personalized experience, these findings strongly suggest that there is 

a very high level of agreement in scenic preferences regardless of the particular background of 

the viewer, or even for the type of marine environment being assessed. 
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Influoice of Seascape Dimaisions on Preferaice Results-

In order to adequately understand the scenic preference trends for each case study, an 

evaluation of the influence of particular seascape dimension must be addressed. The 

methodology for selecting and calculating these dimensions for the underwater photographs has 

been discussed in the previous chapter. Multiple regression analysis was used for each case 

study in terms of the nine seascape dintiensions as the independent variables, and the rank 

order, as measured by specific rank order mean of each photograph, was the independent 

variable. Regression analysis allows the statistical measurement of the relationship between the 

dependent variable, and the independent or prediaor variables. The objective is to obtain the 

best prediction of the dependent variable(scenic preferences) using the fewest independent 

variables. 

Prior to conduaing the multiple regression analysis, a Spearman's R correlation was 

administered to all the seascape dimensions to determine the strength of the variables in 

prediaing mean rank order. This was done in order to reduce the number of variables to be 

used in multiple regression analysis, according to the conventions of multiple regression 

analysis (Zube 1976). In addition, it is a technique of eliminating the seascape dimensions that 

are closely dependent on other variables. The seascape dimensions with the highest correlation 

to marine scenic quality preferences for each case study were: 

Spearman's R 

Key Largo Color -.761 
-.668 
-.643 
-.537 
-.531 

Water Clarity 
Environmental Health 
Marine Flora 
Topographic Change 
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St. Croix Color -.816 
-.800 
.735 
.694 

-.670 
-.529 

Marine Fauiia(fish) 
Environmenial Type 
Marine Edge Variety 
Water Clarity 
Topographic Change 

Jervis Bay Color -.869 
-.656 
-.623 
-.611 

Environmental Health 
Marine Flora 
Marine Fauna(fish) 

It should be noted that all other seascape dimensions were eliminated since they had a 

level of significance above the .05 level. In addition, the correlations for the seascape 

dimensions often produced negative numbers, since the score/rating of "1" indicated high 

value, and a "3" or "4" indicated a lower value. Thus, a high negative correlation indicates a 

strong relationship to the prediction of scenic quality preferences. From these three correlation 

analyses, it is clear that color is by far the strongest predictor of marine scenic quality 

preferences. All other seascape dimensions have a considerably lower correlation in each case 

study. In addition, no other seascape dimension consistently predicts scenic quality in 

correlation analysis for three case studies. For multivariate analysis, only the above seascape 

dimensions were used in a forward multiple regression analysis, since they exceeded the level 

of significance of .05 (two-tailed). 

The following regression results were produced using the above seascape dimensions 

in a forward regression and removal of variables after reaching .050 probability limit: 

Seascape Dimension R R Square F-Ratio Excluded Variables 

Key Largo Color .743 .551 15.981 Clarity 
Environmental 

Health 
Marine Flora 
Topographic 

Change 
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Seascape Dimension R 
St. Croix Color 

R Square F-Ratio Excluded Variables 
.87 .734 35.941 Marine Fauna 

Environmental 
Type 

Edge Variety 
Water Clarity 

Jervis Bay Color .843 .711 31.935 Environmental Health 
Marine Flora 
Marine Fauna 

In all three case studies, regardless of the type of regression analysis, color is by tar 

the strongest prediaor of scenic quality. All the o±er variables are excluded because they 

exceed the level of probability of significance of .050. R-Square is the most important index 

of strength of predictability for the variables in the regression equation, in which the range of 

predictability is from 1.00 (100% of the variance accounted for) to 0.0 (no variance accounted 

for).Therefore, color in the three different regressions accounts for over 55% of the variance 

in scenic quality preference, and in two case studies over 70% of the variance. Combined with 

the findings of the correlation analysis, these results are quite profound in terms of the 

prediaive power of the seascape dimension, color. 

Another set of multiple regression analysis was run deleting the seascape dimension, 

color. While color is the strongest predictor of marine scenic preference among ±e nine 

seascape dimension seleaed in this research, it is often difficult to conceptualize and 

manipulate from a management standpoint. Other seascape dimensions are closely correlated to 

color and would contribute to scenic preference in the same manner. Because of the nature of 

multiple regression conqjutations, if one factor (for example, color) is strongly predictive, all 

the other variables (the other seascape dimensions) are often deemed statistically insignificant 
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in the scenic preference multiple equation and thus clouds the effea of these secondary 

variables in preference prediction. The other dimensions, such as marine flora, fauna, water 

clarity, and environmental health, all are a function of color. Therefore, three regression 

equations were run with these variables and with the elimination of color in an attempt to 

achieve a more objective (from a marine management standpoint) multiple regression result. 

While this equation may not be as powerful as the first three regression results including color, 

the same general scenic preference outcome would result. The following chart presents the 

three forward multiple regressions for each case study: 

Seascape Variable R R Square F-Ratio Excluded Variables Signif. 

Key Largo: 

Water Clarity .731 .534 14.905 Fish .151 

Flora .012 

Environ. Health .157 

St. Croix 

Water Clarity 724 .523 14.280 Fish .056 

Flora .187 

Environ. Health .371 

Jervis Bay 

Environ. Health 732 .536 15.040 Flora .012 

Fish .045 

Clarity .701 
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From these three regression results, ±e best three seascape dimensions for two out of 

the three analyses that predia scenic preferences are in descending order; water clarity, fish, 

and flora. These three seascape variables could be easily manipulated by marine managers to 

maximize color and high scenic resource value. The more diversity and nmnbers of fish and 

marine flora are easily understood variables, and few people can dispute the value of water 

clarity, itself a ftinction of high water quality. Marine feuna and flora diversity may be more 

difficult to identify from air photos, but good knowledge of benthic environments would insure 

a high benthic rating for scenic resource quality. 

It has been suggested in other preference studies (Anderson et. al 1975) that scenic 

resource value could be changed through the manipulation of landscape dimensions closely 

correlated with scenic preferences. It could be inferred that this would hold true with marine 

scenic quality and the manipulation of seascape dimensions. From the above results, it is clear 

that marine scenic quality preservation and protection should focus on the importance of color 

in the underwater seascape. Furthermore, in marine scenic inventories, the range of color 

existing in the environment should be clearly differentiated and documented in graphic form. 

Jervis Bay- Coastal Scoaic Preferences-

In order to explore the relationship between underwater scenic quality to that of the 

corresponding coastal environments, another photographic preference test was administered in 

the Jervis Bay case study. Utilizing twelve coastal examples taken at the same general area as 

±e underwater photography, all the sample participants were asked to rate these photographs 

in terms of scenic quality preferences. In this manner, two main objeaives are addressed: the 
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types of preferred coastal environments and strength of relationship of underwater scenic 

values to that of coastal scenic values. This preference test was not utilized in the other two 

case studies. 

The results of the Jervis Bay coastal preference testing demonstrates a strong pattern 

for coastal scenic values. In general, pristine sand beaches are preferred over rock shores and 

coastal development generally decreases the scenic quality rating. The means vary from a high 

mean rating of 3.97 to a low mean rating of 8.93 , and the standard deviations range from 2.31 

to 3.61 for the twelve coastal photographs. The means and standard deviations for each coastal 

example in the preference test is provided in Figure 4.10, along with each coastal photo. 

A correlation analysis was performed on some of the subgroups for sex, education and 

age. These Spearman's "R" Correlation results are presented in Table 4.7. Again , there is a 

remarkably strong agreement on preference ratings across all subgroup classifications. Only 

two correlations in the education category (some university education) have a result below .01 

level of significance. A possible explanation is the small number of participants in this 

subgroup (15), which could produce skewed results. These scenic preference results, as with 

the marine scenic preference test results, again indicate that background characteristics in 

general have no to minimal effect on preference ratings. 

To identify a pattern of correlation among marine environments and adjacent coastal 

environments, a correlation analysis was performed using the two sets of preference testing 

results from Jervis Bay. The objective was to determine if preferences for coastal environments 

were related to the corresponding preference for the adjacent marine environments. The coastal 

photographic examples were selected at the same sites as the marine environment photo sets. 

The mean rank order for each coastal example was matched with the most likely marine scenic 
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photographic example (and corresponding mean rank order) from the Jervis Bay underwater 

photograph set. In the majority of two sets of photographs, the underwater photography site 

seleaed was precisely the same site that the above water, "coastal", photographs were taken. 

However, a few of the underwater scenes used are only typical benthic environments examples 

for the particular coastal example, and not exact matches of dive site compared to coastal view. 

It must be clear that the two types of views have totally different viewsheds, 

environmental settings, and sense of place, and therefore such statistical correlations have very 

limited implications, other than from a research standpoint. In this case, non-parametric 

statistics are the optimal choice for the statistical test of comparison. The Spearman's R 

Coefficient is determined to be .385, which is not significant below the .01 level (two tailed). 

In other words, there is a weak relationship between the scenic preference ranking of coastal 

examples to that of the underwater preference rating. This limited study by no means indicates 

that there is no relationship between these two scenic preference settings, but only in this 

particular case. In addition, the range of scenic environments for the coastal examples was 

limited to flat sand, and rocky beaches without much topographic relief, nor human activity. 

Areas outside the bay were not inventoried, such as on the outer headlands, which have a much 

greater topographic relief and most likely reflea a higher scenic quality rating. In this 

particular study, only those areas that were used for actual underwater photography were 

matched to the corresponding coastal landscape. Therefore, the range of coastal environments 

for Jervis Bay, while generally representative of typical interior bay scenery, was not a 

comprehensive inventory of all scenic types present. Regardless, for both types of 

environments, there is a distinaive and strong pattern to preferences, with sand beaches and 

rocky reef receiving the highest scenic preference rating. These preferred environments should 
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therefore receive priority for proteaion and preservation in site planning, managenient, and 

design decision making. 

Summary of Results 

In the foregoing chapter, the various underwater scenic preference results of the three 

case studies were presented. Basic demographic and socio-economic background charaaeristics 

were colleaed for all test participants in each study: Key Largo, Florida (100), St. Croix, 

U.S.Virgin Islands (101), and Jervis Bay, New South Wales (110). The main research 

objectives in all three case studies were to (1) determine the degree of correlation in scenic 

preference ratings among the participant subgroups,(2) identify the seascape dimensions that 

have the strongest influence on scenic preference ratings, as measured by Spearman's R 

Correlation and Multiple Regression Analysis,(3) identify if there is a statistical relationship 

between underwater (marine) scenic preferences and coastal scenic preferences, and (4) utilize 

these results in the formulation of scenic resource planning guidelines, management or site 

design recommendations. 

In regards to the correlation of background characteristics of the test participants to 

that of prediction of scenic quality preferences, in almost all cases, there is an impressive and 

strong correlation among all subgroup classifications for scenic value prediaion regardless of 

the background characteristic of the viewer. There is also a remarkable similarity among the 

scenic preferences for these underwater environments, regardless of location, or environmental 

type. More significantly, in terms of implications for planning and design, there is a strong 

pattern for all three case studies in particular seascape dimensions that are closely correlated to 

scenic preferences. By identifying the marine seascape dimensions that predict scenic quality. 
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as measured through user preference testing, more accurate inventory of scenic resources can 

be completed for the marine environment. 

It was determined in all three cases that color is by far the strongest prediaor of scenic 

preferences among the nine seascape dimensions utilized in this research. As Mike Collins, a 

member of the 1996-'97 Citizen's Advisor Group to the Florida Keys National Marine 

Sanctuary, said: "Diver and snorkelers love the reef, but it's kind of hard to sell tourist dirty 

water" (Stevens 1997). Color and water clarity are interrelated. Other dimensions that are 

strong predictors include: marine flora, marine fauna, enviroimiental health, and edge variety. 

However, when these elements are statistically compared in multiple regression analysis, only 

color is statistically significant. All these other scenic variables contribute in a minor way to 

prediction of scenic preferences. However, regardless of this limited influence on prediaion of 

scenic preferences, the above seascape dimensions can be utilized in a logical and valid 

inventory methodology for marine scenic preferences. This will be fiirther discussed in detail. 

Color is difficult to manage from a scenic standpoint, in terms of translating these 

theoretical findings to applied management regardless of professional training. Other variables 

suggested from this research, such as marine flora, marine ^una, and water clarity, correlate 

closely with color and appear more easily manipulated to achieve high scenic resource value, 

yet are almost as important to scenic preferences. Regardless of the marine seascape variables 

used in the assessment methodology, factor analysis would statistically eliminate or select 

variables closely associated with color and marine scenic resource preference. Color itself is a 

complex quantifiable variable in terms of perception, transmission, variability, intensity, time 

of day, water conditions, water depth, currents, and water quality. Further research into ±e 
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ramiiications of its role in determiniiig or affecting marine scenic preferences is perhaps the 

most suggestive direction for the next phase of applied study. This variable should be an 

obvious consideration in any new marine site inventory. 

When these underwater scenic values are compared to coastal scenic values, there 

appears to be much lower correlations. In this limited study, while the two separate categories 

of scenic envirotmients have very strong correlation patterns individually, the two groups of 

preference data do not have a statistically strong relationship. In other words, scenic values and 

perceptions of these two environments, coastal and marine, while closely related in this 

research, are not viewed in the same manner, or are not preferred in the same way. They are 

distinctly different visual environments. While this finding conflicts with one of the original 

research questions discussed in Chapter One, it can not be totally discounted. It may be that 

the particular assortment of marine photos and coastal photos, when viewed together, did not 

present a large enough diversity in scenic characteristics that would then show a relationship in 

subsequent scenic preference testing and correlation analysis. However, when the two 

environment examples are viewed separately, very strong patterns of preferences result. 

While this study did not establish a link between marine and coastal scenic resource 

value, this relationship should not be dismissed in future research. It seems logical that pristine 

marine areas have a critical associative relationship with the corresponding coastal area. Water 

quality is an obvious linkage. However, previous scenic research does indicate that 

"naturalism" is one of the more powerful predictors of scenic resource value for land-based 

assessment methodologies. It follows that a pristine marine environment would at least 

augment the scenic value of the entire coastal zone. One only has to think of locations of world 
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class coastal resorts, and their intrinsic relationship to the marine zone, at least in terms of 

scenic quality. 

The preference testing was not viewed by the researcher as an end in itself, but as a 

practical means to incorporate and apply public scenic values in the marine resources decision 

making process. Both in the U.S. and Australia, in marine park planning for example, marine 

scenic values as specific and separate resource elements are not included in management plans 

or in design (Lindelof 1996). Aesthetics are interwoven with other environmental resource 

analyses. It seems this oversight could be, in pan, due to a lack of available methodology to 

analyze scenic values or focus of the marine managers, which this research is attempting to 

address. It is clear from these case studies that users of the marine environment seem to prefer 

or dislike the same types of marine environments. The more color, marine feuna or flora, with 

good water clarity in a healthy environment, all produce favorable scenic quality ratings. 

Scenic preference testing using the previously described technique, Ulustrates a practical, 

consistent, and reliable means of incorporating public values in decision making for various 

kinds of marine environments. By identifying these values first, more effective marine 

planning and design can result, and even more importantly, management tradeoffs refleaive of 

the values of the general public can be made for scenic resources, as part of ±e overall 

envirorunental resource framework. 

The next chapter focuses specifically on practical applications of scenic resource values 

in marine site planning and design. An important outcome of the results of the surveys is a 

means to inventory and rate the various marine environments for the case studies; a form of 

"baseline studies". By documenting in graphic form through maps, scenic quality ratings can 

be easily interpreted, and site specific decisions can then be instituted. The consistency of the 
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preference testing resulting in these case studies illustrates which seascape dimensions are most 

influential and therefore can be the basis for quality ratings and criteria for differential scenic 

quality mapping. The technique described is not only the province of the professional managers 

or designers, but is reflective of the scenic values of the general population. 



Chapter Five 

RELEVANCE OF SCENIC RESOURCES INVENTORY AND ASSESSMENT TO 

MARINE SITE PLANNING 

As marine parks are established both in the U.S. and internationally, there is a natural 

progression in developing more sophisticated management tools to maximize decision making 

and at the same time be more reflective of public values and needs. In the U.S. in particular, 

there are varying efforts in the initial environmental baseline inventories for marine 

environments, in part because of lack of consistent and unified purpose or mission statement 

for the marine parks and preserves. Logically, this is a result of a vast diversity in scope, scale 

and setting for these particular marine parks. For example, how can management protect the 

Monitor site off North Carolina with the same planning guidelines as the huge Monterey, 

California or the Florida Keys National Marine Sanctuary ? Some parks originated with a 

single purpose goal, such as preservation of cultural artifects, some are motivated by 

proteaion of fishery habitat (Stellwegan Bay, off Cape Cod), preservation of a unique natural 

system (Looe Key in Florida, and Flower Garden off Texas), and some have multipurpose 

environmental/recreationai/wildlife preservation goals, such as Channel Islands in California or 

the Florida Keys. It is difficult, therefore, to develop a set of specific scenic guidelines and 

goals in the U.S. marine parks system that would have universal application. The same 

challenges relate to the management of marine scenic resources, tailored to the unique 

attributes of the particular marine habitat and specific environmental mission for the park. 

From the standpoint of site planning, one consistent need is a systematic inventory or 

baseline study of environmental resources as part of the initial draft and final management plan 

process. In these plans, a very specific inventory of individual environmental resources is 



essential in the first phase of planning. By establishing a baseline of the environmental 

resources, decisions on tradeoffs for management options can be applied to each element in an 

attempt to preserve, protea, conserve, or commercially exploit the resource in a sustainable 

manner. Management of marine scenic resources is no different than any other environmental 

resource, except virtually all the existing draft and final management plans for the founeen 

existing and proposed US marine parks have omitted this specific category of inquiry. 

Moreover, no discussion or referrals to appendices of systematic inventory or baseline study 

regarding specifically scenic resources is generally found in any of the reports. Yet, we know 

that aesthetics is a prime factor in establishing and fostering an area's tourist demand. From 

the National Marine Sanctuary manager's survey presented in Chapter Two, it is clear that 

there is significant and substantive concern for these resources among the managers, but this is 

not expressed in a direa manner in draft reports, environmental inventories or background 

studies. From this perspective, the present dissertation research effort for the three case studies 

will illustrate an easily applied and reliable means to incorporate scenic resource planning into 

present or future site planning and management efforts for these marine parks. 

There are two practical ways in which scenic resource inventories and assessments can 

be directly approached using user preference values. One way would be to calculate the most 

prediaive seascape dimensions in relationship to preference ratings for a typical site under 

study. Color and water clarity, for example, in the three case studies were found to be some 

of the strongest seascape dimensions. Once these dimensions are identified, the particular site 

in question could be inventoried relative to the expected color rating. In most cases, the 

quality ratings relative to the quality of color would parallel the various benthic environments 

or edge communities. Documenting these benthic enviroiunents would result from previous 
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inventories, from air photo interpretation, on-site monitoring, satellite imagery or other map 

sources. The best benthic maps and data base for scenic studies are usually produced from 

multiple sources, such as air photographic siu^eys, actual field surveys, marine charts, or 

historical/archeological maps. Recreation map information should also be referred to, which 

contains site specific locations for dive sites, fishing or boating information, etc. 

Once the area in question is adequately mapped for the benthic classification, the 

relative score for anticipated color would be applied spatially to each benthic type. Each 

specific benthic classification would represent more or less a common scenic character type, 

which would then receive a specific scenic quality rating. In this manner, the area could be 

quickly mapped into relative scenic quality zones, either by hand or through Geographic 

Information System (GIS) methods. As with terrestrial scenic resource maps, additional 

information should be added such as important views and vistas, cultural and environmental 

interest, shipwrecks, sunken planes, or other artifacts that would add to visual interest. As with 

popular diving locations, areas which have dramatic change in envirormiental types within a 

small area, diverse marine fauna and flora, or topography, etc. would be expected to have a 

assortment of color and therefore receive a high scenic quality rating. As was shown in the 

second set of multiple regression analyses, if only marine fauna and flora is specifically 

addressed and managed for maximum diversity, color is also positively affeaed. The end 

result would be a high quality scenic resource rating. At the same time terrestrial scenic quality 

mapping should be performed to explore the possible relationships between these two 

environments. Incorporating preference test data using coastal examples, as well as marine 

scenic examples, would be a valuable expansion in a systematic and comprehensive application 

of the methodology. The output would be a comprehensive map of various scenic quality areas 

1 .! 
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for both marine and coastal environments, upon which subsequent site plaiming guidelines and 

management recommendations would be based. 

The other method for utilizing preference data in scenic resource inventories would be 

to directly rate the marine environments by the actual mean score from the photographic 

preference results. Each photo would be selected to represent a typical "scenic" character or 

classification type, and then the surrounding area, in respect to similar benthic environment, 

would receive the same quality score. The same base data of benthic maps would be used in 

either approach. This second method would avoid the calculation of seascape dimensions and 

thus, the inventory could be very site specific. This assmnes a definitive pattern in scenic 

preference between the various marine scenic character examples used. 

Both methods require a systematic sampling of user preference ratings for scenic 

quality and virtually the same data base. The second technique is more direct and avoids some 

subjective application of seascape dimensions to determine an area's scenic quality. Both 

methods require that ±e particular benthic environments are fairly consistent in visual 

character throughout the particular ecosystem zone, as shown through map format. The final 

products of this inventory and assessment would be a series of scenic resource and marine 

recreational maps. Terrestrial scenic quality areas and information would be shown on the 

same map format as marine information, to provide a comprehensive view of the resource. 

More specifically, the appropriate maps for marine site planning and management purposes 

would include: 

1. Benthic Environmental types- mapped with coastal habitat classifications. 
2. Scenic Quality Resources map- illustrating quality zones, viewsheds/vistas, 

photographic preference photo sites, cultural/environmental artifects relating to 
scenic quality. 

3. Recreational inventory- with site specific information compiling dive sites, boating 
information, recreational trails, tourist facilities(museums, hotels, beaches,etc.) 
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public access and public lands, microcliniate information relating to use. 
4. Background data source material, i.e. air photographs, marine charts, etc. 

Case Study Examples - Applying Scaiic Resource Assessment in Ste Planning 

The following maps present the scenic resource information for each of the case study 

areas in relationship to user-derived preference values. For these areas, a small site in each 

case study is focused on to illustrate in large scale how these classifications can be easily 

identified, applied, and eventually incorporated into management decision making. 

Dry Rocks/Gredan Rocks at Key Largo NMS 

The actual case study area used includes two small coral platforms located 

approximately five statute miles east of Largo Sound on Key Largo. The site is presently in 

the Key Largo National Marine Sanctuary and contains good stands of elkhom coral and the 

world famous "Christ of the Deep" statue, possibly the most dived destination in the world. 

There exist a number of boat moorings set up to protect the reefs by the NOAA Field Office 

in Key Largo. This site is of particular interest since it was nominated as a sanctuary 

preservation area in the Final Management Plan for the FKNMS, which was adopted in 

January 1997. The site is both a popular snorkel destination, as well as scuba site, since the 

approximately .3 sq., mile (nautical) reefs are in clear, relatively shallow water (above 30 

feet). From a management standpoint, there are several conflicts between fisherman, divers, 

and boaters that affea management decision for scenic resources, as well as other 

environmental issues. The site has been dived by the author more than six times and a number 

of excellent marine photographic examples were selected from this particular site and used in 

the previously described Key Largo preference testing. Therefore, scenic quality assessment 

can be applied from actual field data, and preference testing results. 
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The set of scenic resource assessment maps include three different elements of site 

planning information: detailed benthic mapping, scenic quality assessment map utilizing user 

scenic preference values, and a composite scenic resource management recommendations map, 

including recreational data. All three maps are produced at the scale of 1: 18,000. Benthic 

map data was derived from a digitized GIS benthic inventory completed in 1996, as part of the 

Florida Keys National Marine Sanctuary Final Management Plan/Environmental Impaa 

Statement. Benthic mapping was originally completed at approximately 1:180,000 scale and 

blown up for scenic inventory purposes to approximately 1: 40,000. A recent set (1992-93) of 

color air photos was also available through NOAA at an approximate scale of 1:25,000, and 

was the primary source for the GIS mapping effort. Dive and recreational map information 

was collected from marine charts and personal dive experience at the site and is shown as site -

specific information on the scenic managetnent map(See Appendix Figure A1.3 & A 1.4). 

The benthic maps illustrate three major habitat classifications that impact on scenic 

resource assessment; coral reef platform/patch reefs, seagrass beds, and sand flats. No 

mangrove environments are located close to this site due to the distance from the coastline (5 

miles), and average depth of the water (10-20 feet). Precise benthic mapping differentiated the 

grass beds into dense, moderate and patchy patterns of growth; the coral reefs are also divided 

into dense reef platform, moderate reef platform and patch reefs. Areas of dead coral exist 

between the dense grass beds and primary dense reef platform at the Dry Rocks site (southwest 

of the Christ Statue area), which was identified from the field survey. 

As a result of marine scenic preference testing, these benthic environments can be 

readily scored in relative quality ranking (See Appendix Fig A 1.5). Four major categories of 

scenic quality are illustrated for this site, which directly relates to site management 
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reconunendations. Both sites are already protected in the FKNMS Final Managenient Plan 

through the Sanctuary Preservation Zone designation. In this case, the scenic preference results 

suggest delineating an even larger area for preservation zone as shown on Figure 5.1, The 

primary management actions include prohibiting commercial or recreational fishing, and 

placing further restrictions on boat anchorage through additional boat mooring locations. From 

the research, areas with abundant numbers of fish and marine fauna are a major determinant of 

high scenic quality. By eliminating fishing from the reef area totally, the probability of having 

large fish preserved for breeding and sustaining dive operations would be enhanced. As is well 

known in the diving fraternity, you catch a fish once, but you will pay to see large fish (or 

photograph it) hundreds of times. Lots of large fish are primary incentives for diving and serve 

as a sustainable resource with the elimination of fishing from the critical reef areas. 

Since we know from the preference research, that an ecologically healthy reef is 

positively correlated to scenic quality, proteaion of the reefs and grass beds from physical 

damage is another critical element for preserving scenic quality. Boat activity at reef dive sites 

is presently controlled through permanent moorings and no other anchorage is allowed in the 

vicinity of the reefs. Additional site specific elements have been added to the scenic 

management plan to maximize enjoyment of scenic resources, as well as provide an educational 

role on the critical habitats, marine fauna and flora existing on the reef. As a result, a proposed 

observation tower and underwater trail are illustrated. 

The development of these scenic resource maps for the marine environment 

demonstrate rather clearly how aesthetics can become an active part of management decision 

making in a very site specific manner. A great deal of base information has been collected 

from field studies to enable the production of the scenic resource inventory maps. However, all 
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the informatioa used is generally completed as part of a systematic inventory of the 

environmental resources through the comprehensive management plan process. The only 

additional work tasks are on-site diving and a limited preference test using photographic or 

other media formats. The scenic inventory cost, outside of equipment purchase and rentals, 

would range about $2500-4000 (US) for a similar sized site. From this standpoint, it behooves 

the marine park managers and designers to include scenic resource assessment as part of their 

inventory process. In addition to financial incentives, many of the recommendations to 

improve or maintain scenic resources would have a strongly positive effect on o±er desired 

environment management objectives, such as improvement of fisheries, water quality, habitat 

protection, minimized boat groundings, and sustained recreational demand. More powerfiil 

arguments to protect habitats can be addressed from a political standpoint, since these scenic 

management decisions/recommendations have their origins from actual user preference values 

and concerns, not just from those values of the professional management or design elite. 

Turner Hole/Grapetree Bay, St. Croix,U.S. Virgin Islands-

As part of the St. Croix case study, a pristine bay on the southeastern shore of the 

island was used for site-specific scenic resource inventory. This panicular site has had 

extensive marine biological research completed by the West Indies Lab of Farleigh Dickenson 

University (over 20 years as a marine lab site), and as pan of the marine resources inventory 

completed under the auspices of the Federal Coastal Zone Management Plan (1976-79). Acwal 

field smdies and diving by the author occurred in December 1996. Stereo air photography 

from 1976 was available to supplement field data, as were underwater photography, marine 

charts, USGS topographic charts, and a comprehensive dive map for St. Croix from the Virgin 
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Islands Planning Office. This extensive data base facilitated production of accurate, detailed 

and very site specific scenic resource inventory and assessment maps. 

The site is approximately one and a half miles long by one half mile wide. The 

fringing reef extends parallel to the coastline and is approximately 200 yards from shore. On 

the western end of Turner Hole, there exists the hurricane damaged remains of the Divi Hotel 

and associated dock. The interior of the bay is comprised of various types of dense grassbeds, 

some open sand areas, and a healthy fringe reef that has a typical Caribbean Reef composition 

depending on the exposure (back reef community or front reef). Both the fringe reef system 

and seagrass beds appear to be in excellent conditions, in part due to the relatively remote 

location of the reef and minimal residential development in the surrounding coastal watersheds. 

The upland coastal habitat is relatively undisturbed pasture and overgrown dry scrub 

forestland comprised of Acacias, Manchinnels, Century Plants, and dry grasslands typical of 

the drier Caribbean Islands. Therefore, water runoff into the bay has minimal sediments and 

pollutants; this low nutrient runoff, common for small undeveloped watersheds, contributes to 

the bay's good water quality. Since the prevailing ocean currents are from the east, the bay is 

continually flushed with clear and very clean water. Water clarity is generally in the range of 

50 to 150 feet depending on the wave action and recent precipitation pattern, which can 

contribute to periodic murky water conditions. The site therefore provides a range of benthic 

environments and excellent dive opportunities for marine scenic resources studies. 

From the standpoint of benthic environments, the primary species of coral contributing 

to the scenic character for the reef are: Brain corals (Diploria), Mountainous Star Corals 

(Montastrea annularis), Staghom Corals (Acropora ervocomis)),Elkhom Corals (Acropora 

palmata). Sea Fans (Gorgonians) and various sponges (Dendrogyra). The seagrasses are 
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primarily Turtlegrass (Thallasia tesiudinum), and Syringodium filiforme . along with turf-like 

algaes (Halimeda and Penicullus). These same species are quite typical to the Key Largo 

environment, almost in the same ratio of occurrence, and ±us provide a very similar scenic 

character, as in the Grecian Rock/Dry Rocks case study. 

The scenic resource inventory maps are at approximately 1: 8,000 scale and are 

presented in Appendix Figure A 1.6. A color air photo of the same site is shown in fig. 5.1 

and is at approximately the same scale. Minimal change in land use, environmental quality and 

marine conditions have occurred since this 1976 air photo, as evident from site inventory and 

dive activities in December 1996. Almost half the photos used in the St. Croix scenic 

preference test were taken from this particular area. From a diving standpoint, this site is rated 

as an easy dive with excellent access due to the shallow depth of the inner bay (10-12') and 

long sandy beach, stretching over a mile along the whole bay. The interior bay seagrasses have 

extensive numbers of Conch, a premium Caribbean shellfish delicacy, as well as large 

numbers of reef fish. One striking observation at Turner Hole during diving, relative to Key 

Largo, is that due to spearfishing pressure and fish traps (which are not allowed in the Key 

Largo NMS), few large individual fish are present, only schools of small immature fish of the 

same kinds found in Key Largo. 

The benthic inventory map illustrates four major habitats related to marine scenic 

resource quality: Fringing reefs, patch reefs, grass beds, and sand flats. No mangroves are 

found at this site. However, about one mile west is the largest salt pond on the island. Great 

Salt Pond, which has extensive mangroves stands. The scenic quality ratings at this dive site is 

comprised of four categories of designations. 



Figure 5.2 Turner Hole 
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The Marine Scenic Management map. Figure 5.3 has rwo recommended zones of 

management, A Conservation Zone, and Protection Zone. All the main fringing reefs have 

been allocated to the Protection Zone, which prohibits fishing and any direa human activity 

other than passive recreation in the vicinity of the reef platform. This is a "look and see, but, 

don't touch" only zone to maintain the high integrity and health of the primary reef. For the 

interior of the bay within the Conservation Zone, only line fishing and controlled conch 

collection is allowed. Additionally, for both zones, boat anchorage is severely restriaed and 

limited to presently disturbed sand flats. Seagrasses are moderately susceptible to disturbance 

through improper anchoring methods. The preferred manner of seciuing boats in this area 

would be through permanent moorings, near, but not on the fnnge reefs, or within the 

proteaion of the bay. 

In addition, to limited moorings, channel markings should be placed to direa access 

to the bay. It should be noted that because of the topography and exposure of the bay, the 

safety value as a harbor is limited to small craft and good weather. Unsecured boats during 

storms can wreak havoc with the reef, and quickly damage the inherent marine scenic quality. 

As far as snorkeling and diving, the bay can support a wide aaivity due to its large area, 

protected and shallow waters within the bay, and multiple options of access. A shon 

underwater trail is also proposed on the inside of the main reef. 

From both a terrestrial and marine scenic quality standpoint, the beauty of the waters 

and diverse benthic envirotunents can be relatively easily viewed from the road due to the 

topography, nninimal vegetation, and consistent high water clarity. From this standpoint, a 

scenic pullout off South Shore Road would be an advantage to maximizing enjoyment of the 

view, as well as providing a wonderful location for an educational or environmental 

J 
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signage/map. The two hotels have ample visual access to the waters of the bay. From previous 

terrestrial scenic preference studies in the Virgin Islands (Zube and McLauglin 1978), the 

extensive sand beaches are usually found to be the most preferred scenic character types, and 

the pristine waters of the bay contribute to a unique scenic resource. While beaches and reefs 

are extensive throughout St.Croix, the high quality of a relatively undisturbed and undeveloped 

area such as at Turner Hole is rare and beckons proteaion of its scenic resource, as well as its 

other natural resources. Turner and Grapetree Bays should both be included in the proteaed 

lands of the proposed Territorial Park or Marine Sanctuary that was considered in recent years. 

Another option for site planning and management would be stria and limited development 

controls, allowing only for small clustered housing units or tourist lodgings, in order to 

minimize destructive runoff into the bay. Strict landscape controls should also be instituted to 

insure screening of any developments. 

As far as protection of the marine scenic resources, the primary elements to protect are 

the reefs, associated fauna and flora, and water quality, which is critical to maintaining clarity. 

The combination of gentle waters over sand and seagrass beds contribute to the sense of place, 

pristine scenic quality and sense of safety for visitors and residents alike. Therefore, stria 

controls on boating and other potentially damaging recreational activity is suggested. Because 

of the remote access, this area does not appear suitable for any commercial or industrial 

development, other than tourist oriented. A marine/coastal park function or a marine research 

field station appear to be the most environmentally benign development options, and coincide 

with goals of preservation of scenic quality. Presently, environmental policing, monitoring, 

and marine and coastal management, in this location are generally absent. Without a proaaive 
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approach for scenic resource management and protection, the scenic quality may well be 

incrementally diminished. 

Murray Beach, Jervis Bay, New South Wales-

This third site was dived during late February 1997. Many of the marine photos used 

in scenic preference testing with the Australian sample were taken then in this location. Scenic 

management and site planning in this area is critical, since it is now part of the 

Commonwealth's Jervis Bay National Park, established in 1992 under the jurisdiction of the 

Australian National Parks and Wildlife Services (ANPWS). The adjacent Bowen's Island and 

Governor's Head are among the most popular landmarks and namre preserves in the Bay, as 

well as possess outstanding scenic quality. From a diving standpoint, some of the best 

locations in the bay are at, or near this location. Water currents and diversity of marine 

habitats contribute to its exceedingly high scenic quality. 

The data sources available for this site included: recent air photos (Sept. 1989, 

1:20,000 scale), complete benthic inventory by the CSIRO as a result of the 1988-92 study 

(1992), and large scale topographic maps (1:25,0(X) scale) and marine charts. Additionally, 

many secondary enviroimiental sources and reports were available, supplementing 

environmental base information. A number of local experts in environmental resources were 

consulted prior to scheduling dive operations at this site. As with the other two case study 

areas, the extensive and accurate data sources expedited production of scenic resources 

assessment maps. 

The marine benthic map (Appendix Figure A 1.2) illustrates four primary habitats 

contributing to scenic character: rocky reefs, kelp beds, seagrass beds and sand flats. From the 

Murray' Beach boat ramp, all these habitats are within close proximity (within 100 meters) and 
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therefore offer a safe and easy access for dive activity. These habitats are feirly typical for 

other areas of the bay and generally represent the scenic charaaeristic and diversity of Jervis 

Bay's marine environment. The same marine scenic inventory and assessment methodology 

was utilized for the whole bay. What is important from an aesthetic viewpoint, is that the range 

of benthic environments generally has its apogee in shallow nearshore areas, within 30 meters 

of water depth. Due to ±e unique geology and geomorphology, the majority of the center of 

±e bay is a vast sand bed, interspersed with some seagrass. The most diverse scenic habitats 

are therefore limited to shallow waters near the shore, and along the dramatic cliffs on both the 

Bewherre and Beecroft peninsula. These areas are logically the highest scenic quality both 

from a coastal or marine standpoint, and in most cases, the preferred dive sites. Management 

and site planning activity should therefore be concentrated in these areas to maximize 

protection efforts. 

Scenic quality rating for this area is shown on Figure 5.4 , and presents four different 

quality areas based on preference results. The highest rated environments in descending order 

were: Rocky reefs/associated kelp beds (Ecklonia radiata)and with sea urchins (Heliocidaris 

erythrogramma), seas grasses (Posidonia sp. and Zostera sp.), and sand flats. Areas in which 

great diversity in benthic habitats exist receive a high rating. These areas of highest scenic 

quality, rocky reefs, generally include diverse topographic changes, diverse kelp forests and 

associated marine fauna which cumulatively contribute to its high rating. Sea grass beds are 

rated intermediate, and the relatively barren sand and mud flats receive the lowest preference 

and scenic quality rating. From the standpoint of rating the scenic environments relative to 

color, a similar measurement would result. Since Jervis Bay has this same range of benthic 
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environments throughout the bay, the Murray's Beach case study area serves as a good 

surrogate for o±er areas of the bay in terms of marine scenic quality assessment. 

Figure 5.5 presents the scenic management and site planning recommendations for this 

area. In general, the areas of highest scenic quality would be recommended for preservation, 

which is the designation as a result of establishment of the National Park. However, from a 

scenic management perspective, even further controls should be instimted for permitted 

recreational or educational activities. The viability of the grassbeds is essential to preserving 

water quality and fisheries in the bay. These beds should be completely protected from further 

damage by boat anchoring and indiscriminate recreational activity. Water quality in all areas 

should be monitored and strictly controlled, in order to preserve high water clarity. Prime dive 

locations should be separated from boating areas to minimize conflicts between the two 

recreational activities. Permanent boat moorings are recommended over anchorages in these 

conflict zones, as a safety measure and to protea the benthic environments. By comparing 

scenic quality ratings with ±e management recommendations, it is clear how recreational 

activities are generally associated with high scenic areas, whether they are marine or coastal, 

and therefore management concerns should be concentrated in these areas. 

Relevance of Marine Scenic Resources to Ste Design Utilizing a Matrix 

One method which would provide a comprehensive approach for scenic inventories is 

utilizing a site development activities matrix to assess the impart of different aaivities on the 

marine environment, relative to scenic resources. In this matrix, each proposed activity at the 

site, would be evaluated on a scale of low, medium, or high impart rating from a scenic 

resources perspertive, which could be quickly and easily employed by the designer for projert 

review of a panicular marine site. The impart ratings would be classified upon the particular 
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marine benthic types common to the site, such as reefs, grass beds, mangroves, sand flats etc. 

Scenic preference testing would augment the inventory process by delineating which 

environments are ±e most preferred by the user population, and therefore demand a more 

intense and sensitive assessment. Those site activities having high impaa ratings for the 

particular marine environment under consideration for the project should either be prohibited, 

greatly curtailed or severely controlled and managed to negate any adverse impact. Low 

impaa activities would be allowed and managed for minimal impact to foster sustained 

development and environmental quality. From the scenic resource assessment, site activities 

could be allocated in a very specific manner, in order to avoid areas of outstanding scenic 

quality (see Figure 5.6). 

The utilization of this type of development impact matrix must be tailored to the 

particular site and anticipate ftiture activities at the site. In this regard, marine scenic resource 

assessment must be interrelated to a comprehensive environmental inventory, in which scenic 

resources are not considered as independent elements, but as part of a total environment. By 

mapping and canvassing public scenic resource values, this would insure inclusion of these 

values within a systematic environmental design and management process. 

Another aspect of employing a scenic resource inventory in site design would be to 

decide to abandon the projea at a particular site as a result of its high scenic quality and poor 

capability of absorbing a development. Not all sites lend themselves to being developed at all; 

in particular, if a site has outstanding natural characteristics and may provide a necessary 

habitat for rare and endangered marine species, perhaps the project should be suspended at this 

location. In any event, the designer must approach the site inventory from an objective and 

comprehensive standpoint, giving equitable considerations to all aspects of the environment. 
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Optimal design from this perspective may mean preservation, rather than development. The 

scenic resource assessment process therefore is part of a larger and more con^rehensive 

environmental assessment. 

Unfortunately, not enough research has been completed for the marine environment to 

evaluate the precise level of capabilities for each marine habitat. For example, the coral reef 

environment, which is consistently assigned a high scenic quality preference value, is threaten 

almost worldwide from human activities and various natural phenomenon. In the Florida Keys, 

the reef is undergoing a dramatic decline and no specific contributing faaor has been 

identified, although diminished water quality is the suspeaed culprit. Even with this somewhat 

vague envirotunental cause and effect, in South Horida extensive marine management 

decisions involving public land purchases, nnodified agricultural management practices and 

considerable water quality infrastructure spending are being made at the federal and state level 

without adequate research base of substantiation of causal factors. Without adequate baseline 

information on the declme of the reefs, management can not be adequately and efficiendy 

administered. Similarly from a design standpoint, a conservative approach to marine site 

development would be the prudent course of action. As technological advances simplify 

construction for the marine environment, a cautious approach should be maintained to prevent 

future and long term environmental catastrophes of human actions. 

Marine Ste Planning Summary 

The previous discussions illustrate through three site specific case studies how scenic 

resources can readily be documented for the marine and coastal environment. By classifying 

the range of scenic character for a marine area in a clear, objective, and logical manner, in 
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conjunction with systematic analyses of recreational or commercial resources, management 

decisions can be made on actual field conditions and spatial data, not just general objectives 

and guidelines. By mapping these resources in comparisoa with other environmental issues, 

conflicts can be identified in a spatial manner. Changes in the resource can be monitored over 

time. This baseline study should be a basic element of any environmental inventory. If there 

exists a fairly complete benthic inventory and other environmental base information for the 

specific site under evaluation, relatively quick and inexpensive dive and preference testing can 

be administered to give rather accurate scenic resource quality ratings for an area; ratings can 

be generalized for the larger region. Applying these user-derived scenic values in inventories 

and assessment, rather than just professionally derived values, have politically advantageous 

and public environmental educational benefits. 

The inventory and assessment techniques discussed should be evaluated specific to each 

environmental type, and not just applied in the same manner. Part of the value of an 

environmental inventory is to establish the unique sense of place for an area, and, logically, the 

inventory and assessment techniques should be specifically tailored to that environment. While 

the methods presented have wide application, they may not be applicable to certain other types 

of environments. Scenic preference testing should always be administered in order to monitor 

topical attitudes and trends specific to the user population. While in these three case studies, 

very consistent and strong patterns of preferences were seen, this may not be the case for other 

places. Budget and time determines the level of inquiry for scenic resource assessment. Yet, 

the more comprehensive the baseline inventory, including the collection of scenic resource 

data, the more responsive the decision making and management. Furthermore, by reviewing 

and documenting specific scenic resource data, as part of the draft or final management 
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process/ environmeatal impaa study, these resources become more widely viewed by both the 

public and the professional management elite, and a direct part of the public forum on 

environmental issues. 

Without extensive fieldwork involving lengthy dive activities, important site planning 

decisions can be made for marine scenic resources using the above methodology, in 

coordination with other marine biological and land use parameters. Substantial marine scenic 

quality information can be inferred from air photo interpretation and using other data base, 

such as recreational diving and boating information. Impact to marine scenic resources can be 

quickly evaluated through the site development matrix. However, more extensive research is 

warranted to fimher ascertain the prediction of marine scenic quality from air photo 

interpretation, dive information, and on -site marine scenic resource inventory. But without 

quantifying the scenic environment in some maimer, these values are usually deleted or ignored 

in the overall site planning or design process. Site specific inventory is critical to effective site 

design and the creative design process.The same limited information base exists in regards to 

marine scenic resources as it applies to actual underwater or coastal-oriented construction 

projects. 
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Chapter Six 

CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE STUDY 

The purpose of this chapter is to present a review of the naajor findings of each of the 

previous chapters and offer conclusions relative to the practical application of the user-derived 

marine scenic resource assessment methodology in the development of site planning, site 

design and management recommendations for the marine environment. In summary, the 

principal research findings from this projea were: 

1. Marine scenic resources are definable, readily mapped and can be easily integrated 

into a responsive site inventory process. Because of the lack of present research into marine 

scenic resources, minimal attention has been focused on how to incorporate marine scenic 

values into the design and planning process, or as pan of draft management 

plans/environmental impact statements for marine areas, preserves and parks. 

2. Present government agencies that are directly involved with the marine 

environment, such as NOAA's, Marine Sanctuaries and Preserves Division do not inventory 

or assess scenic resources as part of their Management Plan/Environmental Impaa Statement 

process. As a result without any base information, such as scenic maps or user scenic 

preference testing data to guide management decisions, scenic resources are therefore allocated 

low or no priority in present operations. These resources are viewed as a surrogate portion of 

other environmental values and assets, rather than as an independent and critical elements. 

3. User scenic resource preferences appear very consistent and strongly predictable as 

shown in results from these limited underwater photographic Q-sort preference ratings. While 

more extensive scenic preference research must be completed to verify these results, there is a 

consistent pattern of preferences for areas in relationship to environmental type. There appears 
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no significant statistical variance as a result of user demographic characteristics of sex, age, 

occupation, education, place of residence, or diving experience. The most preferred 

environments are coral reefs for tropical niarine environments and kelp/seagrass rocky reefs 

for temperate waters. 

4. Scenic charaaer elements of color, water clarity, environmental health, and 

diversity of marine fauna and flora are the strongest prediaors of preferences for marine scenic 

quality. 

5. Mapping marine scenic charaaer and quality ratings can be readily incorporated into 

conq}rehensive site planning and site design, and thus, these scenic values can be included into 

the decisionmaking process. Equitable environmental review of these resources are closely 

linked to a proper level of baseline site information. Only through clear documentation and 

systematic resource analysis can these scenic values be considered in a direa manner, rather 

than as a surrogate environmental resource. 

This chapter concludes with recommendations for future study to enhance the 

incorporation of these scenic values into the planning, design and management process, and 

offers suggestions as to how these marine scenic quality assessment techniques could have 

wider applications and usage. More importantly, we as designers, plaimers or managers of the 

public domain should place a great emphasis, in a proactive manner, on protecting and 

sustaining beautiful underwater places. 

Review of Chapters 

Chapter One introduces the research challenge in scenic resource assessment as 

applicable to the marine environment. A short review of the environmental legislation and 

federal and state policies for the protection of marine scenic resource follows, which illustrates 
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the call to action. Unfortunately, federal and state agencies were not given directives for 

incorporating these scenic values into the design, site planning or nianagement process. As a 

result, these values receive short and cursory attention in the overall scheme of management. 

Three different environmental marine habitats were proposed for case smdies to illustrate a 

practical means to inventory, assess and direct management for scenic resources. Two of the 

case studies were located in tropical waters of the South Atlantic Ocean and Caribbean Sea, 

and one was from temperate waters of the South Pacific/Tasman Sea. 

A discussion is presented which reviews the maimer in which this research area was 

developed, initiating with Master's Thesis research, a position on a coastal zone management 

staff, diving experience, and speaker at "Oiu" National Landscape" conference in 1979. It was 

evident from the author's professional experience that ±ere is presendy a minimum of 

attention allocated to marine scenic resources by the design and planning profession and these 

resources are viewed as separate and independent entities from terrestrial resources. The 

seascape is not viewed as a continuum with the adjacent coastal environments. 

Four research objectives were provided to be explored in the three case studies: 1) are 

scenic resources quantifiable, 2) what are the scenic charaaeristics of preferred marine 

environments, 3) what are the charaaeristics of marine environments that would receive a low 

scenic quality rating, and 4) are there differences in scenic resource preferences between basic 

demographic and socio-economic subgroups of a population? A short historical chronology of 

events leading up to the current state of affairs with marine preserves and coastal parks, 

illustrated the paucity of baseline information and substantiated the need for the research. 

The research methods are presented , with a discussion of the Q-sort photographic 

preference testing, calculation of seascape dimensions, and evenwal application in the 
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development of marine site design and management plans. It is acknowledged that the research 

effort is limited to two coral reef environments and one temperate water, kelp rocky reef 

system. The basic approach for the collection of scenic preference data was to assist in the 

development of a practical assessment model for the marine environment which would have 

direct application in site design and site planning. A basic element of that approach was an 

accurate benthic mapping baseline. The three case study areas were selected in part because of 

the extensive existing environmental research and maps available to the researcher, previous 

familiarity with all three sites, and a number of environmental consultants as contacts. In order 

to relate the scenic preference results to other environmental information, the same benthic 

classifications were used in underwater assessment as in previous site studies, such as coastal 

zone studies, national park feasibility studies, draft/final management plans as a marine park , 

or as a field research class study area. 

The scenic preference testing procedure was discussed that will be used in the three 

case studies. Underwater color photographic media was selected over video and other means 

because of ease of use in presentation, previous experience, and a limited budget. Still 

photographic representations have been used for over twenty years in terrestrial scenic resource 

studies with consistent and reliable results. 

Chapter Two presented in detail the chronology in development and concern for 

inclusion of scenic resources in the planning and design process at the governmental level. 

Secondly, the chapter introduced the different philosophies and research methodology 

paradigms in the field of scenic resources. As part of this background, the results of an 

environmental survey of managers of National Marine Sanctuaries, including attitudes on 
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marine scenic resources was discussed. The results of this survey corroborated the literature 

review in terms of the paucity of existing information concerning marine scenic resources. 

By tracing the historical development of environmental legislation, the concern for 

scenic resources was initially expressed as part of the incentive and objectives in the 

formulation of the National Park System, starting with Yellowstone in the later part of the 

Nineteenth Century. The natural evolution of this environmental tradition was recently 

continued for the marine environment with the passage of the National Marine Sanctuary and 

Preserve Act in 1972, The Coastal Zone Management Act of 1972 and a number of closely 

related federal legislation. All the laws reiterated the goal of preserving and protecting 

aesthetic resources, but offered no particular manner of inclusion in the decision making 

process. The degree of consideration of marine scenic resources was left to ±e discretion of 

the particular regional management agencies; and in almost all cases, no systematic inventory, 

assessment or inclusion of these values were observed in previous or past management or 

design decisions. It is clear, however, from these series of environmental legislation, both in 

this country and on an international level, such as in Australia and Canada, a systematic and 

comprehensive inventory of environmental resources is warranted, including marine scenic 

resources. 

Following a review of the environmental legislation, a description of the various scenic 

resource assessment methods was presented, which was divided primarily into two groups: 

professionally-derived and user-derived techniques. The first type generally has been employed 

by site designers in order to establish scenic characters classifications. Many govenunental 

agencies and private consultants employed this methods for expediency and cost effectiveness. 

It was a professional technique to identify the "sense of place" for an area, in a principally 
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descriptive manner. User-derived scenic assessment techniques evolved on the other hand 

because of the growing demand for public input into governmental decision making. This was 

not only specifically legislated, but was viewed as a politically correct manner of incorporating 

public values into the system. By eliciting and canvassing public scenic values, a more 

responsive management system can be instituted and with more confidence of acceptance by 

the public. From a marine planning standpoint, few, if any scenic assessment studies, have 

occurred which utilized user preference data. This research projea was a pioneering effort to 

document public scenic values for limited types of marine environments. 

The results from a survey of the founeen managers of the National Marine Sanctuary 

system was discussed. Almost unanimously, the Sanctuary managers were concerned with 

marine scenic resources. However, when they were asked specifically if any mapping of these 

resources or if any public survey on scenic resource values had been completed, there was not 

one example. Management for scenic resources therefore has become indirect and surrogate to 

other important environmental resources. The protection of marine scenic resources does not 

seem to occupy a principal role, if any, in the present management process. This attitude for 

managers of marine preserves is alarming since it is primarily the scenic values of the marine 

environment that attracts the tourist dollar. 

Based on previous terrestrial scenic resources research, an ideal assessment technique 

would include the following elements: comprehensive, universal to various geographical 

conditions, easily implemented, flexible, reliable and practical. It is important to define a 

marine areas "sense of place"; a scenic resource inventory would elucidate the parameters for 

±e visual environment. By employing user-derived scenic preference testing for marine 

environments, public values become central in the management decisions. Moreover, by using 
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these publicly-oriented assessment techniques, a better understanding of the universality of 

scenic values can be established. 

Chapter Three presented the specific research method to be adopted in each case study 

area. This reviewed the research method for collecting the population sample characteristics 

through the questionnaire, the development of the testing media (color still photography), 

selection of photographic viewing sites in relation to benthic type, statistical methods and 

siunmary of the procedure. The same research format was used in all three case studies, with 

fifteen characteristic underwater photographs were selected for Q-sort testing. A basic question 

in the background characteristics colleaed was if diving experience had any influence on 

preference rating. In addition to preference results, a definition of the "seascape dimensions" is 

given, that would be calculated for each photographic example in order to determine which 

environmental factors are closely correlated to scenic preference rating (i.e. scenic quality 

rating). Multiple regression and correlation analysis were seleaed to establish the variance in 

scenic preferences among the various sample subgroups, and additionally assess the predictive 

strength in preference ratings for the various seascape dimensions. 

Chapter Four summarized the results of the three case studies with over 300 volunteer 

participants for scenic preference testing. It is clearly evident in these three Q-sort test results 

that marine scenic resource preferences were very consistent, predictable, and strongly 

suggestive of certain preferred marine environments regardless of background characteristics 

of the sample subgroup. No statistical difference was found for scenic preference ratings in 

terms of sex, age, occupation, education, place of residence or diving experience, according to 

Q-son results. Furthermore, there was strong consistency among preference ratings among 
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cross-cultural groups, such as between New York High School Students and West Indians, in 

regards to a Caribbean marine environment. 

The types of marine environments consistently preferred were: both coral reef systems, 

and kelp rocky reefs for either tropical waters of the Caribbean and Atlantic or temperate 

waters for the South Pacific. The particular seascape dimensions that had the highest 

correlation to preference ratings were, in descending order: Color, Water Qarity, 

Environmental Health, Diversity of Marine Fauna and Flora. These seascape dimensions were 

also analyzed for multiple variance analysis using regression analysis. Only the seascape 

dunension of color was statistically significant beyond the .05 level, all other dimensions did 

not contribute in a significant manner regardless of the type of regression analysis run 

(forward, backward, stepwise). Some of the other dimensions previously mentioned had some 

correlation in multiple variance analysis, but not enough to be utilized in a predictive equation 

for scenic preferences. 

While these multiple regression analysis were not effective in identifying in this case 

dimensions other than color that would be useful in generalizing scenic quality ratings on a 

larger scale, the results are still powerful in terms of the influence of "color". Since this was 

the first research in relating seascape dimensions to marine scenic preferences, there may be 

other physiographic or psychological variables which could be introduced in preference studies 

that might better predict quality ratings. In addition, because of the particular photographic 

selectio, the range of calculations for particular dimensions may not have had enough variance 

in measurements to be identified in multiple regression analysis, except for color. This suggest 

further research into this relationship is warranted, with an expanded range of dimensions used 

and increased measurement ratings for each dimension. 
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A second type of preference test was administered for just the Jervis Bay case study, in 

which coastal environments were compared to underwater environments using the Q-son 

method. A sample of twelve coastal photographs which were taken at the same general vicinity 

as the underwater set of fifteen photographs; the same volunteer sample participants rated both 

sets together. The results of these two preference ratings were easily tested for correlation (by 

mean rank order) to determine if there was any statistical relationship between adjacent 

environriKnts (terrestrial or marine). Unfortunately, the correlation results were not conclusive 

with a weak statistical, and not significant correlation. While it appears that there is no 

relationship between the two environments from a scenic standpoint, it may be as a result of 

the minimal range of terrestrial examples used. For the Jervis Bay ratings, only flat beaches, 

rocky shores were used, and none with dramatic topographic change. While the results of the 

two types of environments when viewed separately had a strongly predictable pattern for 

preferences, there was no interrelationship between ±e two when viewed together. In addition, 

the range of underwater examples were generally all high quality. It may be that a different 

environment used with a large range in expected scenic quality , from the pristine to the 

damaged, for example, would produce far stronger correlation results. Regardless of these 

results, further research into the interrelationship of scenic preferences in transitional 

environments is warranted. In siunmary, it was clear which marine environments were most 

preferred: the reefs, and which terrestrial environments consistently were rated the highest 

scenic quality: sand beaches. The latter results coincided with previous coastal studies by Zube 

and McLauglin in the Virgin Islands. 

Chapter Five applied these findings in the development of site planning and site design 

recommendations for each of the case study areas. Each case smdy recommendation followed a 
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similar methodology, in which the benthic environments were mapped, scenic quality ratings 

were spatially equated for the particular benthic characteristics based on preference results and 

seascape prediction of color, and finally a composite site planning map was produced 

summarizing the results. In most cases, areas which received the highest scenic quality ratings 

were recommended for preservation through application of zoning, which would direct 

management actions. Unique scenic features, such as the fnnge reefs were identified and 

protected through selective allocation for boat anchoring and moorings, ban on most 

recreational and commercial fishing in the immediate vicinity of the key scenic element, and 

locations of recreational amenities such as underwater trails or observation towers. The scenic 

management maps are clear, straight forward and easily applied to other marine environments, 

regardless of scale. Development of these maps in marine scenic resource assessment studies is 

essential to equitable considerations of these values in relationship to other environmental 

amenities and values. Documenting scenic resources in map form, whether they are terrestrial 

or marine, encourages more direct consideration in the design and planning process. 

A critical element in the effective scenic assessment is the existence or development of 

accurate benthic baseline data, through marine charts, USGS type topographic maps, air 

photos, and through various enviroimiental surveys. Very minimal on site inventory is required 

if the base information is at an appropriate scale and detail. It must be emphasized that on site 

field inventory is a critical phase of preliminary data gathering that should almost always be 

undertaken, not only to validate the existing environmental data base, but to illustrate to the 

site designer, manager or planner the unique sense of place for the particular marine 

environment. Far too litde research on marine scenic resources exists to base sensitive and 

responsible management decisions for this unique environmental setting, without acmal field 



163 

surveys. In the case of the three studies, the scenic recommendations are a definite outcomes of 

the methodology employed from scenic preference testings and on-site inventory. 

The scenic recommendations were also suggested in terms of a site design 

perspective. In most cases, scenic inventory has not been employed in site selection, inventory 

or design development for actual structures. It does have present application for specialized 

structiu-es as aquariums, underwater observatories/museums, and location of research habitats. 

Underwater seascaping is suggested as a means to increase the potential scenic quality of an 

area under design scrutiny. Alterations and modifications of underwater environments would 

be guided in terms of improving the quality of "color", and therefore maximize scenic quality. 

Another suggestions was the application of a design matrix relative to scenic quality impaa for 

projects. 

The application of marine scenic resource assessment for site design presendy has 

limited application as a results of the minimal existing underwater construction, extensive 

building costs, and technological challenges. This would be expected to change in the near 

fiiture as human development expands into the coastal zone and marine environment. 

Employing marine scenic resource assessment as a contributing element in design development 

would ensure a comprehensive approach and sensitive execution for an undersea project. 

Aesthetic concerns are a critical portion of any worthwhile design projea. 

Suggestions for Future Research 

The overriding finding of the dissertation research projea was the obvious need for 

improved definition, inventory, assessment and application of marine scenic resources in the 

design and planning process. While the three case studies, readily illustrated a practical means 

of adopting inventory methods to include marine scenic resources, from a site design 
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standpoint, much of the application is futuristic. Without documentation of the resource, ±ese 

scenic values are usually ignored or placed in a low priority for considerations in management 

decision making, as shown in the National Marine Sanctuary environmental survey. Lip 

service for the topic is not enough; genuine inclusion in the process is mandatory if we are to 

improve sensitivity to all issues and concerns. 

A major area for research would be to expand scenic assessment to other types of 

marine environments. While this dissertation focused on a limited selection of tropical and 

temperate marine environments, there are many opportunities for scenic quality research in 

temperate and other subtropical waters. The limiting faaor for most marine studies would be 

the expected water clarity/visibility. Any underwater project in which visibility exceeds 25' 

most of the year would be good candidates for research. Even polar seas have a possibility. 

While the approach in this projea was shallow waters easily accessible to both scuba 

and snorkel activity, depth itself should not be a limitation. For example in Key Largo, there is 

a commercial submarine that allows for deep non-technical exploration and recreational 

cruising. In other parts of ±e world, submarine ventures are being seriously considered for 

commercial tourist oriented operations. This opens up a much greater environmental focus for 

scenic resources studies. Marine areas which combine diverse and abundant marine fauna and 

flora, with dramatic topographic or geomorphologic changes could be expected to be a 

desirable destination from a scenic resources standpoint. 

While this project employed still color photography, extensive research possibilities 

abound for utilization of video and computer generated graphics for scenic quality studies. The 

better quality the media used for research, the better representation and projected 

reliability/validity. It should be reiterated that even still color underwater photography 
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demands a certain level of diving expertise, as well as proficient underwater photographic 

skills, a specialty itself. It is strongly recommended that any proposed marine research should 

consider retaining a professional underwater photographer, if budget allows, at least to 

supplement underwater inventory data by the designer or marine planner. The public 

marketing of research efforts is closely related to the quality of the media presented. 

Marine scenic resource assessment should not be undertaken in a vacuum. Research 

should be closely affiliated to ongoing marine park protection efforts or commercially-oriented 

recreational fecilities, such as a Sea World type development. Data inventory therefore is 

directly applicable to project goals and needs. If practical application of marine scenic resource 

assessment is demonstrated to serve a need in the planning and design process, its use will 

become more commonplace and required by project review agencies. While scenic preferences 

for the marine environment are interesting, it is their application to real management and 

design situations that should drive the research. Most government personnel consulted in this 

research project were very interested in how this analysis would be applicable to ±eir 

particular management needs. Both in the Florida Keys National Marine Sanctuary and the 

Great Barrier Reef National Park, preliminary efforts to assess the underwater realm is being 

presently considered. 

Underwater design , such as observation towers, museums, commercial entertainment 

structures and habitats all would benefit from both scenic resource assessment in site inventory 

and modification for improved scenic quality by seascaping. There are few technological or 

environmental reasons preventing transportation and modification of marine feuna and flora to 

improve an area's scenic quality, through "seascaping". Even the underwater terrain could be 

modified such as with underwater earth moving or insertion of anificial topographic features 
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("feke rocks"). The Disney Corporation, SeaWorld, and all aquariums already construa and 

modify marine exhibits for maximum scenic interest. Therefore, scenic resource are already 

pan of the marine scenic design process. More definite inventory and assessment techniques 

would allow far more sophisticated site design to insure high quality scenic design. Obviously, 

extensive base research must be undertaken in marine horticulture and preferences in modified 

marine environments through design. Employing a design/environmental impaa matrix, design 

changes affeaing the scenic character of the environment can be easily compared and 

evaluated. 

While geographic information systems were not utilized directly in the assessment 

studies in this research project, it was obvious to the author of the technological advantages for 

these computerized data manipulation in scenic resource assessment. The primary advantage 

over static map format would be to constandy update resource information from various scales. 

For example, as used in the Key Largo case study, NOAA is presently completing a very 

detailed GIS based benthic mapping system for the entire Florida Keys. With update of these 

maps, more precise scenic assessment is possible. Moreover, change in the environment, even 

the scenic charaaer, can be easily documented through this computerize data bank. 

Sophisticated artificial intelligence programs utilizing GIS can be adopted to scenic assessment, 

in which simulated movement through the marine environment can be replicated and projected 

in three dimensions. The obvious next step would be design manipulation to maximize scenic 

quality using this sophisticated approach; this could not be previously conceived by using 

manual graphic methods. 

The mystery and scenic attraaion of the sea still are clearly evident for almost all of 

us. Without actual experiencing the beauties and splendors of undersea world, a fiill 
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comprehension of the possibilities in this environment is prevented. Swiniming and diving 

skills are obviously required, yet technologic advances with commercial submarines and new 

transparent barriers, such as acrylic polymers, provide the non-diving population a means to 

explore the scenic splendor of the sea. The impaa on tourism from the early Qjusteau 

underwater films, and TV movies such as Flipper and Sea Hunt can not be underestimated. 

Yet nothing can replace the real thing. As more people experience the sea first hand, the 

demand for protection of beautiful places will only increase. Therefore, it behooves the 

designers, planners and managers of the marine environment to provide the optimum creative 

and sustained envirormient with the highest scenic quality for the benefit of all mankind. 
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Appgidix Figure A 1.01 - National Marine Sanctuaries Questioniiaire - 4/15/96 
The following survey is being sent to managers of National Marine Sanctuaries to 

ascertain priorities for environniental management as illustrated or documented in Draft 
Management Plans or Site Development Plans for the sanctuary. The purpose of this 
study is to expand the research base on marine resources as part of a dissertation project 
at ±e School of Renewable Natural Resources, University of Arizona. Thank you for 
your time and consideration in filling out this questionnaire. 

I. For your marine sanctuary, please indicate priorities for management: 
High Medium Low 

water quality 12 3 
recreation facility development I 2 3 
preservation of endangered species 12 3 
fishery productivity/recovery 12 3 
biodiversity 1 2 3 
aesthetics/scenic resources 12 3 
research/education 1 2 3 

2. The Draft Management Plan addressed a comprehensive analysis of environmental 
issues(l= strongly agree, 5= strongly disagree) 

1 2 3 4 5 
3. 2^ning of uses is an effective strategy for maintaining the integrity and quality of the 
marine sanctuary?(l= strongly agree , 5= strongly disagree) 

1 2 3 4 5 
4. The marine sanctuary should be increased in size in order to achieve the mission of 
effective management of the environment.(l =strongly agree , 5 = strongly disagree) 

1 2 3 4 5 
5. Terrestrial environmental resources were adequately addressed in the Draft Management 
Plan?(l= strongly agree, 5= strongly disagree) 

1 2 3 4 5 
6. Protection of underwater(marine) scenic resources(aesthetics) was a primary goal in 
the establishment and management of the marine sanctuary?(l= strongly agree, 

5= strongly disagree) 
1 2 3 4 5 

7. Marine scenic resources were considered separate elements(such as water quality or 
recreation values) in the Draft Man.Plan?(l=strongly agree, 5= strongly disagree) 

1 2 3 4 5 
8. Marine scenic resources were successfiilly incorporated into site development plans 
for the marine sanctuary?(l= strongly agree , 5= strongly disagree) 

1 2 3 4 5 
9. Marine scenic resources were successfiilly incorporated into Sanctuary management 
policy and procedures?(l= strongly agree, 5= strongly disagree) 

1 2 3 4 5 
10. Underwater trails, habitats or fiicilities (such as restaurants, viewing rooms, 
recreation buildings, research facilities, dive centers, etc.) are realistic options within 
ten years for your marine sanctuaries?(l= strongly agree, 5= strongly disagree) 

1 2 3 4 5 
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11. The research and information base for marine scenic resources is sufficient for the planning 
and management of the marine sanctuaries program?(l= strongly agree, 5= strongly 
disagree) 

1 2 3 4 5 
12. Was a marine scenic inventory map completed as part of the planning process for 
the development of ei±er the draft or final management plan for the marine sanctuary? 

Yes No Not Sure 
(If yes, please include a copy, if available with this questionaire.) 

13. Was a scenic resource inventory completed for ±e terrestrial portion of the marine 
sanctuary? 

Yes No Not Sure 
14. Were formal public scenic preferences surveys used in developing management 
facilities or site plan options for the marine sanctuary? 

Yes No Not sure 
15. Please rate importance the following components of an ideal marine scenic resource 
assessment system( 1 = high .. .3=lowest) 

water clarity 
topographic relief 
seascape variety 
variety of colors 
marine flora and fauna diversity 
other components 
please list 

2 
2 
2 
2 
2 

2 
2 
2 

3 
3 
3 
3 
3 

3 
3 
3 

16.Do you have any suggestions for bener understanding of managing marine scenic 
resources as pan of the development and protection of marine sancmaries? 
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Question 2; The Draft Management Plan addressed a comprehensive analysis of 

environmental issues ? 
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Question 3 - Zoning of uses is an effective strategy for maintaining the integrity and 
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Question 4: The marine sanctuary shouici be Increase î in size in order to achieve the 

mission of effective management of the environment? 
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Question 6 - Protection of underwater scenic resources was a primary goal in the 

establishment and management of the marine sanctuary. 
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Question 7: Marine scenic resources were con3\dered as separate elements(such as 

water equality or recreation value) in the Draft management Plan? 
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Question S: Marine scenic resources were successfully incorporated into site 

development plans for the marine sanctuary. 
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Question 9: Marine scenic resources were successfully incorporated into Sanctuary 

managment policy and procedures. 
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Question 12: Was a marine scenic resource inventory map completed as part of the 

planning process for the development of either the draft or final management plan for 

the marine sanctuaryT 
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Question 14*. Were formal public scenic preference surveys used in developing 

management facilities or site plans for the marine sanctuaryf 
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Appendix Figure A 1.2 FLORIDA KEYS UNDERWATER 
SCENIC RESOURCES SURVEY-

Dear Survey Participant: 
Thank you for participating in tliis survey. All your responses will be kept 

confidential and private.No names or identifying numbers will be assigned to any 
questionnaires or responses. Your information and cooperation will be most informative 
regarding marine(underwater) scenic resources. Please fill out the entire questioimaire. 

First, we would like some basic background information about you. This is only for 
statistical purposes and no responses will be identified or used on an individual basis, e.xcept as 
for the total survey participants. 
Please circle ±e correa answer as it applies to you. 
I. What is your sex? Male or Female 

2. What age group are you? 0-18yrs 19-30 31-50 over 50 

3. What is your occupation? Professional Construction Fishing/Diving Student 

Retired Industrial/Factory Farming/Mining Boating/Recreational Other 

4. Where do you live? Local-Keys Mainland Florida USA Tourist Foreign Tourist? 

5. Are you a diver(skin diver or scuba)? Yes or No 

6. Who should manage the Marine Sanctuary? Local Govemment(Monroe County) 
State of Florida NOAA(Federal Government) Private/Public(non-profit) 

Commission 
7. What's your education level? high school some college college grad 

school 

Photo Preference Test- Directions 
You have a stack of 15 underwater photos. You are asked to rate these photos for ±e quality 
of their scenic or aesthetic quality. Please try to rate the scenes in each photos from a general 
quality standpoint and not the photographic quality. 

First, place all photos face up and on the table. Second, divide the photos into three 
groups of five. The first group(place on your left) the photographic examples with the highest 
scenic quality. Then place on your far right, five photographic examples with the poorest or 
lowest scenic quality. Place the remaining five photos in a center group. 

Next, please rate each group into highest to lowest ratings. Place the lowest rating oq 
the bottom of the pile, and place increasingly better photos on top. Take as much time as ypu 
like. When this is complete. Please turn over th^jhotos and mark down the photo ranking 
below fromhighest to lowest. That is the end of^the survey. Thank you for you cooperation! 

Photo Rating: 
Highest ^)west. 
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Appmdix B- Marine Scoiic Assessment of the Momington Peninsula, Victoria 

This discussion presents a scenic resource assessment case study of the Momington 

Peninsula, Victoria, Australia, as another example of the readily applied techniques previously 

described in this dissertation. This marine area is unique for a number of reasons; foremost, it 

includes one of the first National Marine Sanctuaries in Viaoria, the Harold Holt Marine 

Sanctuary, as well as the very popular. Point Nepean National Park, and the Eastern section of 

the Momington Peninsula. At the present time, this area is undergoing reevaluation by the 

State of Victoria, as part of the new management arrangement of the National Park System 

(Crowe 1997). The downsizing of state governments in Australia has forced park areas, such 

as these, to be turned over for privatization, at least in terms of management operations. In 

addition, the expansion of the Australian National Park System to include marine sanctuaries 

demands new and sophisticated management approaches. Unlike the USA, the Australian states 

control and manage ±e National Parks and these areas are designated because of "national 

significance" (Land Conservation Council 1993). At the present time, only preliminary site 

inventory efforts have been completed by the Land Conservation Council (1996), and ±us this 

area is an ideal example in which to demonstrate the value of marine scenic assessment as a 

means to maximize protection of the marine resources. 

The marine sancmary is located approximately two and a half hours by car from 

metropolitan Melbourne. The Momington Peninsula is a prime tourist and second home area 

and includes outstanding coastal bluffs along Bass Strait and extensive sand beaches along the 

northern Port Phillip Bay coastline. It is one of the most popular diving and sailing areas in 

Viaoria. At the present time, a number of tourist-oriented port developments are being 

considered in the Sorrento/Rye section (Gutteridge et al. 1996), near Sullivan Bay, one of the 
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first settlements in Victoria, in the latter part of the Eighteenth Century. No systematic marine 

or scenic inventory has been yet completed by the Viaorian government, but has been 

proposed by the Land Conservation Council in 1996. See figure, B 1.1 and B 1.2. The area on 

the northern part of the peninsula has been recommended for a "coastal reserve", and the area 

along the Bass Strait coast has been designated for an expanded marine sanctuary. 

Benthic inventories have been haphazard, except for the Port Phillip Bay section, 

which has had one of the most extensive Victorian environmental inventory and water quality 

monitoring program over the last twenty years. No complete recreational inventory including 

dive locations has been done by the state. Please refer to figure B1.3 that includes a recent air 

photograph of this area, illustrating the marine environments. The underwater environments 

comprise of very similar kelp and seagrass beds, charaaeristic of Jervis Bay. Some very 

different geological formations are present, with recent Holocene dunes and sandstones and 

Pleistocene sandstones offshore (Bird 1975). These unique formations provide an outstanding 

eroded drop-off on the Bass Strait coastline, including many tunnels, arches, such as London 

Bridge and interesting tidal pools. This area was dived and photographed over six times during 

March 1997, for a preliminary scenic assessment inventory effort as part of this dissertation. 

The following scenic resources map is the result of this inventory and analysis(see Appendix 

Figure B 1.4). 

Since the marine flora and fauna is quite similar to the Jervis Bay, the same scenic 

quality criteria was used to develop a scenic quality map. This map is therefore speculative and 

should be followed by actual user-derived preference data to correspond to the quality ratings. 

The same kind of Q-sort using a sample of underwater photographs fi"om this area could be 

easily adopted for this area. Because of the results of the dissertation research, in which no 

i 
J 
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significant difference was found in scenic preference ratings in relations to demographic 

background data, it seems reasonable to apply the Jervis Bay scenic value criteria. In addition, 

it should be pointed out that the dissertation research for the Jervis Bay case study comprised 

primarily of a Victorian volunteer sample and would suggest similar results if Viaoria marine 

examples were substituted. 

The last map (See Appendix Figure B 1.2) is a composite scenic resource quality 

assessment with recommendations for preservation, conservation and development. The focus 

is on the objective of maintaining the pristine marine environment and a documentation of site 

specific dive destinations. These recommendations should be considered in relationship to 

other important environmental and cultural resources of this area. Any new marine 

development, such as port expansion at Sorrento, should utilize and adopt the marine scenic 

resource matrix presented in Chapter 5, as a means to mitigate any negative environmental 

aaion threatening the marine resources. In addition, it is recommended that a complete benthic 

inventory or near shore areas be completed by both scuba and skin diving methods, with a 

fairly complete photographic inventory. Not only can this inventory be used for user scenic 

preference testing, but more important provides a baseline quality measure to direct future site 

investigations. 
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Portsea, Monrnington Penninsula, Victoria , Australia Appendix Figure B 1.2 
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