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Abstract

"Biophilia" is defined as the attraction to orlove for life and living things. In
1984, Edward O. Wilson described the biophilia hypothesis as "the innate tendency
to focus on life and lifelike processes." "Biophilic experience" may be expressed in
several ways, most prominently through human kinship with animals, by owning
pets, or by pursuing a relationship or interaction with a domesticated or tame wild
animal, such as at a zoo. It is also commonly expressed by people's tendency to
travel, sometimes long distances, to experience nature and wildlife. "Marine biophilia"
has been developed in prominent literature from many perspectives. Herman
Melville, Henry David Thoreau, Henry Beston, John Steinbeck, Jacques-Yves
Cousteau. Farley Mowat, and Barry Lopez, among other authors, have written of
their fascination with and exploration of the marine and coastalenvironments. There
are many types ofhuman-ocean interactions, such as those available at aquaria and
theme parks; programs in Florida and Hawaii that allow individuals to swim with
captive dolphins; and, for those more willing to take on the elements, whale watching
and other boat-based excursions and scuba diving. Exploring an unknown
environment to gain knowledge and experience, however, must be done with
caution.

Introduction

"Biophilia" means, literally, attraction to or love of life and living things.
Herein we will explore thebiophilia hypothesis as developed by Edward O. Wilson in
his 1984 book Biophilia. To better understand how the biophilia hypothesis may be
expressed in relation to the marine environment, it is useful to look at selected
literature that presents human interactions with the ocean and coastal environment,
and that describes the influence that the oceans and ocean life may have on human
attraction to nature and wildlife. We will also examine ways in which marine biophilia
may be expressed—the different methods of interaction with the marine environment
that have developed as a part of popular culture.

Biophilia Revisited

In Biophilia, Wilson develops the hypothesis through a personal account of
his beliefs and experiences. He describes biophilia as "the innate tendency tofocus
on life and lifelike processes" (1984:1). He finds its basis in the fact that "humanity is
exalted not because we are so far above other living creatures, but because
knowing them well elevates the very concept of life" (1984:22). Indeed. Wilson
believes that:

'Current address. 3628 Connecticut Avenue, N.W., Washington, D.C. 20008.
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to explore and affiliate with life is a deep and complicated process in mental
development. To an extent undervalued in philosophy and religion, our
existence depends on this propensity, our spirit is woven from it, hope rises on
its currents.

There is more. Modern biology has produced a genuinely new way of looking at
the world that is incidentally congenial to the inner direction of biophilia. In other
words, instinct is in this rare instance aligned with reason. The conclusion I
draw is optimistic: to the degree that we come to understand other organisms,
we will place a greater value on them, and on ourselves (1984:1-2).

Wilson traces the roots of biophilia to an understanding that, as humans,

our sense of wonder grows exponentially: the greater the knowledge, the
deeper the mystery and the more we seek new knowledge to create new
mystery. This catalytic reaction, seemingly an inborn human trait, draws us
perpetually forward in search of new places and new life (1984:10).

According toWilson, the biophilia hypothesis is manifested in our search for
knowledge and experience; it can be expressed as the exploration of relationships
and interactions between humans and natureor other living organisms. But it is also
necessary to examine why this tendency may have developed. What is it about
human history that justifies defining biophilia as innate?

Wilson describes Alfred Bierstadt's 1868 painting "Sunset in Yosemite
Valley," which depicts a Yosemite Valley free of human influence, as natural as it
wasever known to European settlers. Wilson places himself Inside the painting, and
describes the experience: "History is still young, and human imagination has not yet
been chained by precise geographic knowledge. Wherever we wish, we can strike
out through thevalley tothe unknown terrain beyond..." (1984:11).

It is this feeling, the desire for exploration with even a remote possibility of
newknowledge to be gained, that is central to the biophilia hypothesis. By extrapo
lating from Wilson's experience inside the Bierstadt painting, we can surmise that the
biotic world of the 20thcentury must provide the forum experiences like those in the
Yosemite Valley of 1868. If we need to explore and seek satisfaction in our
explorations, then itis within our relationships and interactions with nature and other
living things that such satisfaction should be found. Indeed, if biophilia were innate,
then with time we would develop a keen sense of how to gain knowledge and
experience from such relationships and interactions.

Wilson describes how the "catalytic reaction" of biophilia is triggered by the
potentially infinite amount of knowledge to be gained from the biotic world. The
biophilia concept thus encompasses the satisfaction resulting from any new
knowledge gained from experiencing nature. That is, if biophilia is "the innate
tendency to focus on life and lifelike processes," then we should (and do) have the
ability (the keen sense) to gain this satisfaction from even the most minute detail or
the most remote interaction.

Wilson certainly believes this to be true of his life. In Biophilia he describes
his ability to perceive nature through a powerful cerebral microscope. For most
people (especially those whose lives do not include significant amounts oftime spent
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conducting field research in exotic locales), this perceptive development depends on
a number of stimuli fostered through various behaviors.

There are several prominent expressions of the biophilia concept. One is
kinship with animals. We may accomplish this two ways: by owning pets—animals
that we consider companions or friends and whose lives we intertwine with our own,
or by developing a relationship with or attachment to an animal at a zoo, aquarium
or similar facility. These arethe methods of biophilic expression thatare most easily
undertaken by the majority of people. They may provide us, within the comfort of our
own homes or communities, with a connection to the biotic world and an outlet for
experiencing it, and yet always in a familiar and non-threatening context.

We also travel, sometimes long distances, to view wild places and wild
animals in their natural habitats. The proliferation and popularity of commercial
nature tours and wildlife safaris attest to this, as do the physical stresses to which
researchers and adventurers may subject themselves to study or see animals or
plants in the most remote places.

Wilson proposes two methods of measuring biophilia. One is by analyzing
our genetic and phenetic history—understanding how humans, and our simian
ancestors, treated and interacted with the environment and other living organisms.
Wilson proposes that throughout our developmental history, humans and human
ancestors were inherently attracted to the most natural of life's experiences. In
defense of this proposal, Wilson states:

If the most general properties of human nature areshared with lower organisms
in a manner similar to eating and elimination, they could be studied more
efficiently in simple animals such as squirrels and bobolinks. But such is not the
case. Although the rules of sexual choice, diet selection, and social behavior
are to some extent shared with a few other species, the overall pattern is
particular to Homo sapiens. Not onlysymbolization and language, but also most
of the basic cognitive specializations are unique. Among them appears to be
biophilia, which is richly structured and quite irrational, in conformity with a
primate genetic history played out in the warm climates of the Old World
(1984:114).

This propensity continues to manifest itself measurably, as modern—and
particularly urban—society clings to what aspects of the natural world it can: house
plants, lawns, gardens, pets. In light of this inclination and our ever-increasing
dependence on technology, Wilson writes, "People react more quickly and fully to
organisms than to machines. They will walk into nature, to explore, hunt, and
garden, if given the chance" (1984:116). Even to the extent, Wilson believes, that we
will treat the machines in our lives as living things. Many people, for instance,
bestow upon their automobiles or other mechanical devices a distinct sense of
personality.

Expressions of the biophilia hypothesis that are perhaps most easily
quantified are the way in which we pursue interactions with nature and wildlife and
the lengths to which we will go to have specific nature- or wildlife-oriented experi
ences. It is relatively simple to measure how muchtime or money is spent on a pet
over time; how often, how far, and under what circumstances we will travel to
interact with nature or wildlife; and what specific aspects of nature and wildlife we
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will travel to, pay money for, or otherwise go out of our wayto experience. In short,
how great an effort we will put into pursuing a "biophilic" experience.

Biophilia and Human Attraction to the Oceans

Attraction to the ocean and coastal zones spans all methods of "biophilic"
expression. Marine animals may inhabit aquaria in ourhomes, orwe may travel long
distances and go to great expense to experience marine life in its natural habitat.
We undertake many activities to satisfy the need to affiliate with living things.
Though many of these activities have grown enormously in popularity only since
mid-century, theyhave been a popular literary subject for at least the past 150years
or so.

Selected Literature. Human attraction to marine life may have developed
with human use and exploitation of the oceans. Certainly as marine resource use
prospered and grew into an industry central tothe physical and economic well-being
of coastal populations across the globe, intricate personal and even spiritual
relationships between humans and the marine environment were developing. One
prominent example is found in the growth of pelagic whaling. In the 18th and 19th
centuries, whaling was more than just a resource use, as whaling captains* lives
revolved around their long journeys and their quests for the great whales. Herman
Melville, who travelled with the Massachusetts whalers of the mid-19th century,
described the consummate love-hate relationship between man and whale in Moby-
Dick. This was no mere search for sustenance, but rather a quest to legitimize the
very existenceof one man in relation to a great whale.

At the same time that Melville was writing of Ahab and the Pequod, Henry
David Thoreau was discovering the Atlantic Coast in the first of two excursions he
took from Walden Pond to Cape Cod in 1851 and 1857, respectively. These trips
resulted in the posthumous publication of Thoreau's Cape Cod in 1865. Early in his
wanderings, he realized that the sea and coast hold many mysteries, and that much
can be learned from just a stroll onthe beach. Walking the length ofthe CapeCod's
outer shore, Thoreau and his companion Ellery Channing were determined to learn
the realm of experience that the ocean had to offer:

We took to the beach for another day, walking along the shore of the
resounding sea, determined to get it into us. We wished to associate with the
ocean until it lost the pond-like look which itwears to a countryman (1987:207).

Seventy years after Thoreau's last journey along Cape Cod's shore, Henry
Beston chronicled a solitary year living on that same shore in his 1928 book The
Outermost House. In the forward to the 1971 edition, Beston reflects upon the
meaning of his year on the beaches of Cape Cod, and in doing so presents an
interpretation of the biophilia concept as apt as that offered by Wilson 13 years later.
Beston writes:

Now that there is a perspective of time, something else is emerging from the
pages which arrests my attention. It is the meditative perception of the relation
of "Nature" (and I include the whole cosmic picture in this term) to the human
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spirit. Once again, I set down the core of what I continue to believe. Nature is a
part of our humanity, and without some awareness and experience of that
divine mystery man ceases to be man (1971:x).

Beston describes the foundation of his own expression of the biophilia
hypothesis—the innate need to interact with nature that Wilson believes exists within
all people. Beston expressed this in similar terms in his original text more than 50
years before Biophilia was published, and in The Outermost House his belief was
manifested entirely in his relationship to the sea.

Others have followed Beston and Thoreau in their searches for knowledge
and experience on the shores of the Atlantic. Anne Morrow Lindbergh's Gift from the
Sea (1955), though more a statement of one woman's personal growth than an
expression of the biophilia concept, includes many passages full of the mystery and
wonder of the ocean and the shore, and many explorations of the life found there. In
searching her innermost feelings, Lindbergh uses her examination of the sea as a
metaphor for exploring her own self-awareness.

Rachel Carson's three books on the oceans and their resources are each

valuable introductions to the experiences that the marine environment offers. In
Under the Sea Wind (1941), The Sea Around Us (1951) and The Edge of the Sea
(1955), she explores the ocean and coastal zone with a naturalist's eye, describing
wildlife and the physical environment in a way that allows the reader to better enjoy
and understand coastal and ocean life and ecology.

John Steinbeck, in The Log from the Sea of Cortez (1941), attempts much
the same, but with a literary rather than ecological bent. He, too, perceives and
communicates his experiences with the marine and coastal environment with a "bio
philic" sense. The impetus for his trip along the coast of Baja California with marine
biologist Ed Ricketts was primarily to collect specimens for Ricketts' research, but
along the way the crew encountered not only animals but unexpected emotions as
well. Steinbeck writes of one such occurrence:

Now the sea turtles began to appear in numbers. (Tiny) stood for a long time
waiting, and finally drove his lance into one of them. Sparky promptly left the
wheel, and the two of them pulled in a small turtle, about two and a half feet
long. Now we were able to observe the tender hearts of our crew.... They hung
the turtle to a stay where it waived its flippers helplessly and stretched its old
wrinkled neck and gnashed its parrot beak. The small dark eyes had a quizzical
pained look and a quantity of blood emerged from the pierced shell. Suddenly
remorse seized Tiny; he wanted to put the animal out of its pain. ... Tiny swore
that he would give up sea turtles and he never again tried to harpoon one
(1977:50-1).

Steinbeck also describes another tenet of Wilson's hypothesis: an
anthropomorphic appreciation for and relationship with one of the mechanical objects
he encounters on his journey, in this case a small outboard motor, called a Sea-
Cow, that all but confounds the crew. Steinbeck writes:

The machine is at last stirred. A soul and malignant mind have been born.... In
the six weeks of our association, we observed it, at first mechanically and then, .
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as its living reactions became more and more apparent, psychologically.
Whereas the forms that are familiar to us are the results of billions of years of
mutation and complication, life and intelligence emerged simultaneously in the
Sea-Cow. It is more than a species. It is a whole new definition of life (1977:24-
5).

Much recent literature on human interaction with the marine environment

has coincided with the extreme popularity that has come to surround marine mam
mals, particularly whales, dolphins and porpoises. Since the decline of whaling in the
United States in the late 1960s and early 1970s and the subsequent rise in
popularity of commercial whale-watching in the mid-1970s, whales and other marine
mammals have become the objects of both a great outpouring of emotion and a
rapidly growing recreation industry. Both factors have helped marine mammals to
become the objects of biophilic expression for millions of people.

One of the first works to shed such a light on whales was Victor Scheffer's
The Year of the Whale (1969), a fictional account of a year in the life of a sperm
whale mother and calf. Scheffer, a marine biologist with the U.S. Fish and Wildlife
Service for 30 years before becoming the first chair of the U.S. Marine Mammal
Commission, uses to great effect both his broad biological knowledge and his love
for whales to bring them into the hearts and homes of many people who had never
had contact with these animals.

Two works of non-fiction helped to emphasize the plight of the whales and
thus focus greater attention on them. Farley Mowat's A Whale for the Killing (1972)
describes the life and death of a fin whale trapped in a bay on the Newfoundland
coast. Mowat's emotional attachment to the whale, his insatiable desire for its well-
being and loathing for those who needlesslywould harm it promoted concern for one
individual whale as well as for all great whales. In his book, he depicts an intense
personal struggle with his own feelings and with those of the people who would kill
the whale for no reason.

Jacques-Yves Cousteau and Philippe Diole's The Whale Mighty Monarch of
the Sea (1972) chronicles a three-year expedition by the Cousteau flagship Calypso
through the world's oceans in search of whales. Cousteau and his crew set out with
a goal to increase their knowledge and understanding of cetaceans. Cousteau and
Diole sought an emotional as well as physical connection to the animals they had
come to know only in passing during their many previous journeys. Of their feelings
at the outset of their journey they write, "contact with whales—with those enormous
warm-blooded beings who bear such a strong resemblance to man, with their lungs,
their intelligence, and their talent for communication—this is a uniquely exciting
experience" (Cousteau and Diole 1972:12).

In his 1986 book Arctic Dreams, Barry Lopez explores the stark
environment and diverse biotic resources of the Alaskan and Canadian arctic. He
talks and travels with native peoples, and while describing their experiences and
perceptions of the arctic environment, he discovers his own. In one passage, Lopez
describes his first sight of narwhals on the coast of Baffin Island:

I stood still occasionally to listen. I heard only the claver of birds. Then there
was something else. I had never heard the sound before, but when it came,
plosive and gurgling, I knew instinctively what it was... (1986:125).
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Many other books, both fiction and non-fiction, explore human relations to
the oceans and the life they hold. The books discussed herein are representative of
authors, who, through their personal and professional interests, have communicated
a feeling ofenhanced experience andheightened emotion resulting from interactions
with marine animals and their environment. These authors, and others who share
their appreciation for and attraction to the oceans and coasts, promote the biophilia
hypothesis in the topics they write about, in the ways in which they approach their
subject matter, and, in some cases, through a direct and strong belief in the
connection between people and nature that is the basisof biophilia.

Selected Interactions. Many activities can bring us into close contact with
life in the oceans and coastal zones. Acombination of the manifestation of "biophilic"
tendencies, improved technology, and the potential for profit have led to the
development of many methods of interaction between humans and the marine
environment.

Many people bring the aquatic environment into their homes in the form of
aquaria. In addition to offering theopportunity to manage a micro-ecosystem andto
study its inhabitants at close range in the comfort one's own home, the
contemplation of aquaria has been shown to have physiological and psychological
effects, including reducing stress ((Catcher, 1989).

Besides home aquaria, the most easily accessible experiences are thoseat
commercial aquaria and related facilities. Most aquaria enable us to leam a great
deal about marine life and the ocean environment, through exhibits, educational
programs, and popular marine wildlife exhibits, many featuring marine mammals
such as seals, sea lions, sea otters, and small cetaceans such as dolphins and
porpoises.

Aquaria, zoos, and similar facilities allow urban (and in some cases,
landlocked) individuals to experience the marine environment without requiring long
travel times or potentially stressful conditions. These experiences, though not as
natural as those availabel in the wild, do provide a forum for marine biophilic expres
sion, as we can have closerand perhaps more personal contact with marine animals
than is normally possible in the wild.

In the early 1980s, for example, the New York Aquarium exhibited two
walruses that had been taken into captivity when they were orphaned as infant pups.
Due to the young age at which these animals were brought into captivity, they
became adapted and confident in the presence of humans and especially the
aquarium staff, to the extent that they would approach the staff upon recognition
(possibly triggered by the staff's blue-and-white uniforms) and come when called by
name. Such interactions allowed not only the staff but also the visiting public to
encounter these animals ona personal and emotional level not attainable in the wild,
or even in most zoos or aquaria. This, in turn, allowed for a greater experiential
value of the interactions, which could inspire greater manifestations of biophilic
tendencies than might normally occur at the aquarium. Even in the absence of
extraneous circumstances such as those that friendly walruses might provide,
aquaria and marine theme parks allow us to get to know marine animals better, and
thus to better develop our curiosity and desire to leam.

An extension of the aquarium or theme park is the recent introduction of
"swim-with-the-dolphin" programs in Florida and Hawaii. For a fee, these programs

39



allow people to enter and swim in a small enclosure with one or more trained
dolphins. This type of experience, though controversial due to questions as to the
appropriateness of such a use of animals, produces great emotion and excitement in
most (human) participants. It brings us a step closer to having a natural interaction,
or at least how we might envision a natural interaction, by providing a forum for
observing marine mammal behavior at very close range and in a more personal
context.

With larger marine animals, direct human contact is often dangerous if
possible. Such is the case with the great whales. Whale-watching has, in the past 15
years, become a multi-million-dollar North American industry that each year brings
millions of people to see whales in their natural habitat throughout the coastal waters
of the United States and Canada (Tilt, 1985).

The great whales have largely retained the mystique that has developed
since Moby-Dick was written, as they have shifted from a largely consumptive re
source to a largely recreational resource. Whale-watching has enabled us to come to
know and understand these animals better, both scientifically and in terms of the
emotions that they elicit in us. As whales have become popular, our attraction to
them has grown, and the whale-watching industry has reacted by providing more
and greater opportunities to view and experience whales in their natural habitat.

Indeed, whale-watching has become a fine-tuned operation. Though it is
impossible to predict exactly where or when a whale may be seen, enough is known
about many coastal species to have a relative assurance of being in the right place
at the right time to see a whale. Handbooks and guides to frequently observed
species have been published for those seen on the Atlantic and Pacific coasts of
North America (Corrigan, 1991; Hoyt, 1984; Katona et al., 1983).

Though a number of studies have analyzed the whale-watching industry
(Center for Marine Conservation, 1968; Tilt, 1985), none has attempted to measure
the importance of whale-watching for human emotional or biophilic impact. It is not
difficult to understand the human attraction to whales in light of the mystery that
surrounds them; they are perceived to be intelligent, communicatory mammals that
live entirely in the ocean. Little enough is known about the great whales that they
remain shrouded in biophilic mystery. Here is the potential for new knowledge and
experience waiting to be discovered, and whale-watching allows us to explore these
animals and perhaps shed some light on that mystery.

For an increasing number of people, the role of observer does not
completely satisfy the urge to explore and learn about the marine environment. Nor
does even the opportunity to swim with a dolphin in an enclosed pen. To greatly
expand our realm of experience in the marine environment, in order to become,
albeit temporarily and artificially, an aquatic creature, we must turn to scuba. Scuba
allows us the opportunity, with the proper skills, to don the equipment necessary to
swim in the ocean for extended periods of time. It gives us the sensation of
becoming a marine animal, and brings us as close as we can come to sharing the
experience of inhabiting the ocean. In this sense, its biophilic potential is perhaps
greater than any other ocean-based activity we have learned to undertake for
pleasure. Scuba creates for us a new world underwater in which to live, if limitedly,
and learn from the life we find there on a personal emotional and physical level that
we otherwise could not achieve.
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Conclusion: The Limits of Marine Biophilia. As technology improves, so
does the ability to manifest our tendencies toward experiencing nature in new and
greater ways. As each improvement leads to the opportunity for new experiences,
expression of the biophilia concept may continue to grow.

As with our exploration of any new environment or living being, the better
we come to know it, the less natural it tends to remain. Our relationship to wildlife
and the natural environment has historically been one of callous disregard or
antipathy. Our impacts on the ocean and its resources have often been disastrous.
By opening up a relatively new realm of human experience in our biophilic
relationship to the oceans and coastal zones, we must be careful not to harm their
ecological well-being.

The extent of potential experience yet to be gained from the marine
environment is huge, but we must proceed with caution. As Wilson states, "nature is
to mastered, but (we hope) never completely. A quiet passion burns, not for total
control, but for the sensation of constant advance" (1964:10). Our attraction to the
oceans, according to the biophilia hypothesis, should lead us to greater knowledge
and emotional and experiential satisfaction, but never at the expense of the life to
which we are attracted.
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Introduction

EVOLVING MANAGEMENT FRAMEWORKS

FOR COASTAL WATER RESOURCES
Joy A. Bartholomew and Regina S. Ridgway

Center for Policy Negotiation

Like the coastal ecosystems found in different places, the agencies and
organizations that manage them are diverse. Mandates for these organizations can
be broad or narrow, and the organizational structures or management frameworks
vary widely. Our use of the term management framework refers to the agencies and
organizations whose major concerns are the management of coastal water
resources. We assume that the management philosophies and the strategies for
actualizing them are embodied in the organizations' programs.

This study presents a distillation of ideas collected from a survey of the cur
rent population of management programs and generalizations about their major char
acteristics. These major characteristics are the mandate, organization, funding and
public involvement activities. This report is not intended to present an exhaustive
analysis—of either management or organizational development—nor a catalogue of
all active programs. It is intended to present some important and timely issues and
recommendations to provide food for thought to coastal scientists, managers and
interested lay persons. The recommendations are aimed at people who are involved
in establishing or refining comprehensive management frameworks for estuaries or
coastal ecosystems.

Management frameworks evolve with time and in response to different
opportunities for growth and in response to different external and internal stresses.
One of the current stresses is growing competition for support from federal and state
agency budgets.. The programs we surveyed are evolving new strategies to find
support from different sources to maintain their existing structures. Management
frameworks are also evolving more complex strategies to respond to diverse
demands from the multitude of users of coastal water resources. This is in response
to more and more people with mutually exclusive demands for coastal water
resources who are seeking to push their needs to the forefront of coastal managers'
priorities. This multiplicity of demands for the resources and upon the managers will
continue. Coastal managers will continue to be challenged to evolve strategies to
balance the demands for use of coastal resources, while not compromising the
resources' long-term viability.

Complex coastal problems demand interdisciplinary and interorganizational
work. Formal and informal committees and task forces are being formed to address
rapidly proliferating coastal problems.

Coastal resource management requires long-term vision. As resource
managers consider what types of management frameworks are most effective for
their situations, they should consider future working relationships and institutional
arrangements among the current stakeholders. New relationships and arrangements
must build on and strengthen management frameworks. Strengths and weaknesses
of the current and potential political frameworks must be analyzed candidly. Each
component of management frameworks should be examined separately, and the
structure should be analyzed as a whole. Special efforts should be taken to define
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problems in terms of the uncertainties of the future, because political and economic
climates inevitably change.

The following discussions and recommendations grew out of the collective
wisdom of numerous people in the organizations contacted during a North Carolina
project. This shorter paper attempts to relate the recommendations to the immediate
challenges and tasks facing coastal resource management and restoration plans and
ongoing projects.

Approach to the Study

This paper is based on information collected for the North Carolina Depart
ment of Environment, Health and Natural Resources in a project for the Albemarle-
Pamlico Estuary Study, one of the National Estuary Programs. The purpose of that
project was to identify successful elements of environmental management to help
resource managers, scientists and citizens develop a comprehensive management
plan for Albemarle-Pamlico sounds.

A list of screening criteria was developed by conducting a literature review
and interviews with key individuals in federal, state, interstate and nongovernmental
agencies and organizations. The following criteria were used to screen whether a
program contains elements of interest.

Works within existing organizational frameworks;
Coordinates work of two or more governments or organizations;
Provides significant opportunity for public involvement in decisionmaking;
Involves both governmental and nongovernmental organizations;
Includes novel problem-solving techniques, such as conflict resolution
and environmental dispute resolution;
Focuses on the goal of environmental restoration and protection; and
Meets environmental objectives while containing or reducing program costs.

Information about a program was sought if it met one or more of the above
criteria; no program was expected to meet all of the criteria. More than 75 programs
were identified, principally via interviews. Information was collected via a question
naire and supplemented by written material from the interviewees.

We have tried to find an appropriate balance between discussing all of the indi
vidual programs and providing enough detail to let the reader get a sense of the
richness that these programs contain. We have tried to use names of projects that
clearly identify programs.2

2A more detailed account of this work is found in a report by the same authors entitled
Environmental Management Strategies: Comparative Analysis and Selected Case Studies, a
report to the Albemarle-Pamlico Estuarine Study. February, 1992.
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Background

Many of today's programs grew out of earlier programs, such as the Great
Lakes Program, the Clean Lakes Program, the Chesapeake Bay Program, and the
interstate coordination provisions of the Clean Water Act. Many of these were
founded on natural resource boundaries, rather than political boundaries. Water
sheds are increasingly used as frameworks for protecting and managing resources
such as groundwater, drinking water, lakes, coral reefs, fisheries and wetlands.

Multijurisdictional programs usually evolve through similar growth patterns.
These patterns or phases reflect the application ofthe scientific method ofproblem-
solving to technical problems with a management context. The phases usually entail
the following:

Recognition of the Need for an Alternate Strategy. Users and managers of the
natural or coastal area determine that the existing management framework is
inadequate to protect the resource. This determination for a change is usually
bolstered by public or political support for a change.

Formation of a Multijurisdictional Body. Key players are identified to develop the
plan, and a group with overlapping needs and goals is formed. Often, the players
are organized into committees to compile expertise, to channel energies efficiently,
and to define roles. Often a program, such as the National Estuary Programs, uses
a hierarchical structure with anoversight committee supported by a citizen's advisory
committee, a technical advisory committee, and sometimes an environmental
managers committee.

Problem Definition and Characterization. Problems affecting environmental quality
are defined, evaluatedand prioritized. Concurrently, the characteristics of the natural
resource are assessed.

Data Analysis and Collection. Datasets are examined to identify gaps. After plans for
filling data gaps are developed, a strategy to collect data is developed and
implemented.

Plan Formulation. As information becomes available, committees develop alternate
actions to address each of the priority problems as well as a mechanism for plan
implementation.

Plan Implementation. A mechanism is established for plan implementation that
includes a vehicle for reassessment, periodic public involvement, and scientific input.

Many programs use this approach, including the Environmental Protection
Agency's Clean Lakes, National Estuary, and Near Coastal Waters programs, and
the Bureau of Land Management's Stewardship and Coordinated Resource Manage
ment programs. The schedule and sequence of the phases vary, in some cases,
such as the Columbia River Estuary Project, dictated by legislative deadlines. In
others, such as the Pinelands Commission and the Great Barrier Reef Authority,
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committees continually reassess their actions and revise their management plans
based on changing knowledge and management pressures.

Many of the programs surveyed had not reached the stage of plan
implementation. Despite this lack of maturity, most of the programs were those in
which active, hands-on management decisions were being made.

Mandate and Organization

A mandate is the ultimate authority for a program and is of paramount impor
tance to effectiveness. Some, such as the San Francisco Bay Conservation and
Development Commission, which regulates actions within 100 feet of the shoreline,
are narrowly focused. Others, such as the Delaware River Basin Commission,
encompass all types of water quality and quantity issues. Still others, such as the
Lake Tahoe Basin Management program and the Critical Area program in Maryland,
have been given the authority to address both land-use and water quality controls.

Most mandates are defined when the organization is created. However some,
such as the Virginia Council on the Environment's involvement with the Chesapeake
Bay Program, and Morro Bay Task Force, developed their roles without waiting for a
formal mandate.

The programs originally investigated included governmental, quasi-
governmental and nongovernmental organizations.

Links with Existing Programs
Mandates for management frameworks often lump together all coastal and

water management programsand issues. For example, the Cape Cod Commission's
mandate encompasses surface water, coastal water and groundwater. The Delaware
River Basin Commission addresses issues of both water quality and water quantity.

To build cooperation and alliances among complementary programs, coastal
management programs could develop cooperative projects with other programs,
such as the drinking water program, that have similar goals and objectives. For
example, North Carolina's drinking water programs (within the health agency)
encourage the adoption of land-use planning measures to reduce the water re
sources' susceptibility to pollution by controlling the type and location of human
activities in the watershed.

Responsibilities for setting general goals and objectives lie with the state, while
the power to implement control measures lies with the counties and local govern
ments.

Recommendation: Coastal management frameworks should have broad man
dates so that all issues regarding water quality and quantity can be addressed when
necessary.

Evaluation

No plan or management framework applies to all circumstances and all times.
Our state of knowledge Is constantly improving with respect to natural resource
management, pollution sources and pollution reduction strategies. Evaluation of
plans and frameworks must be part of the management routine. There needs to be
periodic review by all parties, scientists, industry and citizens. Mechanisms are
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needed for accommodating changes in circumstances and the level of our
knowledge.

Recommendation: Coastal management frameworks should be required to re
view plans and programs regularly. This review and evaluation should include
reassessing the program's technical foundations, progress related to the program's
goals, the need to add, modify or delete goals, and the efficiency of implementation.
Parties representing all interests should take part in this process.

Organizational Frameworks
Some coastal management programs developed within other institutional

frameworks. Others, such as the Delaware River Basin Commission, created institu
tional frameworks especially for their purposes. Still others work in clusters of
individual programs to create and conduct effective management strategies, as seen
in the Tampa Bay programs.

Many programs were created to address specific problems and evolved to
serve broader needs and to take advantage of funding and other opportunities.Such
program clusters include Maryland's Critical Areas, Nontidal Wetlands and Forest
Conservation programs, supported by the Alliance for the Chesapeake Bay and the
Chesapeake Bay Foundation (and other programs and non-governmental
organizations); Minnesota's Watershed Districts, Lake Improvement Districts and
Joint Powers Organizations; and Tampa Bay's National Estuary Program, Surface
Water Improvement and Management Program, and Agency for Bay Management.

Most programs created oversight boards to coordinate ongoing projects,
consisting of members appointed by a governor or political body. Members of over
sight boards reflect the range of stakeholders affected by the decisions about the
coastal resource. Most programs also have subcommittees of less senior people
from the same organizations that report to the oversight board. Many have technical
advisory committees, state environmental managercommittees, and citizen advisory
committees. These committees meet more frequently than the oversight committee
and are responsiblefor the working relationships that manage the resource.

Board decisions are reached through a varietyof methods. Most boards strive
for consensus, at least on overall policies. Votes are often taken incases of regula
tory and enforcement decisions, when timeliness in decisionmaking is essential.
Representatives of federal agencies, when appointed to oversight boards, often
serve as ex officio or non-voting members.

State, Local and County Government
In the past decade, federal assistance to the states and local jurisdictions has

diminished substantially, a trend that is expected to continue. Therefore, environ
mental protection and restoration will increasingly be the responsibility of state and
local managers. The temptation is great for states to pass program responsibilities
on to local communities, often without providing fiscal or personnel support. Many
activities, such as data collection and model ordinance development, are better
handled at the state level and can provide a coherent framework for implementation
locally or regionally.

The key to success is to create an institutional arrangement that contains a
unified comprehensive planning framework for land and water resources addressing
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growth management, yet not overburdening counties and local communities. Local
governments are a significant source ofstrength for implementing coastal protection.

Recommendation: Government agencies' current mandates, responsibilities
and capacities should be examined to find effective ways to promote collaboration
and reduce redundancy or overlap in coastal management programs.

Interagency Committees: Authority of Appointed Members
For an interagency decisionmaking body to function efficiently, its members

must be able to speak with authority on policy and be able to make programmatic
commitments. This allows each member to take an active and equal role in the
decisions made at the meetings. In some programs, before the oversight board of
senior officials meets, their key staff members meet to review the agenda for the
upcoming meeting and to compile information that the senior officials will need at the
meeting.

Recommendation: Guidelines for membership on committees and oversight
boards are needed to ensure that members who represent various interests and
agencies can speak with authority on policy issues and make programmatic com
mitments.

Responsibilities of Membership
All user groups must be represented on committees so that recommendations

include and reflect their concerns. When all groups are represented, the agreements
are morelikely to be implemented effectively. Having a name on the membership list
is not sufficient to provide representation; there must be ongoing, sincere
participation. Essential to the successful functioning of multi-interest coastal
management is a serious commitment of human resources and a continuous
communication with the committee and board members' home organizations. This
continuous feedback provides information and strengthens the links between the
parties within the participating organizations.

Recommendation: Guidelines or membership on committees and oversight
boards should ensure balanced representation of all affected user groups. Explicit
descriptions should include items such as the authority of substitute members,
attendance at meetings, and expectations of the group for individual members to
communicate information among themselves and back to their home organizations.

Size and Support for Interagency Committees and Boards

It is nevereasy to determine the ideal size ofdecisionmaking groups; there are
costs and benefits to both large and small groups. Some of the decisionmaking
bodies surveyed were quite large, with more than 50 members (Santa Monica and
San Francisco); others werequite small, such as the Delaware River Basin Commis
sion, with five members. The tradeoffs are between complete participation, level of
involvement and effectiveness. The larger the oversight committee, the more difficult
it is for individual special intereststo influence the decisionmaking. The smallerthe
group, the more rapidly it can reach decisions. In some small groups, however,
individual members are expected to invest more time in the operational aspects of
the management issues.
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Most oversight boards appoint subcommittees (for example, technical and citi
zens advisory committees) to advise and make recommendations to them on
specific aspects of management. Members of these committees are often drawn
from a variety of agencies' technical staffs, independent experts, government
managers and citizens. In most cases the participating agencies and organizations
are expected to provide support to these subcommittees without financial com
pensation. Most organizations can contribute only a modest level ofsupport, without
sacrificing ongoing work. Obviously, this can create hardships for those involved,
especially for newly created programs and organizations comprising citizen
volunteers.

The members of the oversight board usually depend to some extent on
technical staff for information about the issues and for analysis of alternate rec
ommendations. The larger the oversight board, the stronger the support staff must
be to keep work organized and to provide technical and policy support. Again, ade
quate resources are needed to provide for a sufficient staff and resources.

Staff

The ability to have a staff was directly related to funding. Programs with larger
staffs, such as the Puget Sound Water Quality Authority and Delaware River Basin
Commission, can raise funds through taxes or surcharges. However, many
successful programs, such as Tijuana River National Estuarine Research Reserve,
the Morro Bay Task Force, and Yakima Valley's Conference of Governments, im
plement their programs using staff from participating governmental organizations. In
the smaller programs, staff positions usually included a director, public information
officer, secretary, and possibly a scientist or lawyer. We found a greater variety of
positions as the size of the staff increased.

Participants

Many programs contained guidelines that require broad andcompulsory partici
pation of, or representation by, affected user groups. For example, programs in the
Pacific Northwest and the West generally include Native Americans; the Cape Cod
Commission included minorities; the Columbia River Estuary Project added industry,
environmental, commercial and recreational fishermen, and port representatives. At
the Tijuana River National Estuarine Research Reserve, participants were required
to have a natural science background. At Morro Bay, participants included anyone
who chose to participate, that is, volunteers whose interests and participation varied
depending on the current topic.

Public Involvement

Nontraditional public involvement activities occur in many of the programs
surveyed. The use of citizens' advisory committees or other formal representation
has become the norm. Many programs, such as the Pinelands Commission and the
Great Barrier Reef Authority, use newsletters, conferences, slide programs and
awareness days to promote public involvement. More and more often programs are
reaching out to citizens, informing them about public involvement vehicles and the
public involvement process.
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Some programs have developed technical training workshops for specific
interest groups. For example, Minnesota developed material for ranchers about ma
nure management, the Great Barrier Reef Authority developed videos for fishermen,
and Puget Sound Water Quality Authority, under the state's Public Involvement and
Education Fund, supported farmer's wives to develop videotapes about best
management practices for other farmers. The Minnesota Tri-County Commission
instructed a group of farmers in best management practices and funded their initial
efforts, hoping that their successes and savings will induce other farmers to adopt
the methods.

The Chesapeake Bay Foundation, all three Tampa Bay programs, and the san
Francisco Estuary Project use educational curricula, field trips and other hands-on
techniques to teach and inform students and the interested public about their pro
grams and natural resources. Afew programs, such as those in the New Jersey
Pinelands, the Mississippi Headwaters Board, and the Santa Monica Restoration
Project, obtained foundation funding for the public involvement activities, such as
citizen monitoring activities or public workshops.

The two primary questions to be answered are, what should be done to protect
and restore coastal resources and who should take these actions? The issue un
derlying these decisions about what to do and who should do it is. who decides?
Recently many coastal programs in the United States and abroad have created
management frameworks that involve all stakeholders, those directly and indirectly
affected by these resource management decisions, such as fishermen, tounsm
representatives, residents, port authorities, and other coastal interests.

The Role of Non-Governmental Organizations
As federal funding for environmental programs declined in the past decade, the

burden of coastal management and enforcement shifted to state and local agencies.
In states where there is strong public support for coastal protection, nongovernmen
tal organizations (NGOs) have come forward to provide public education about the
values of healthy ecosystems and to rally public and political support for
environmental programs. Prominent examples of NGOs actively involved in
environmental protection are 1,000 Friends of Florida, the Chesapeake Bay
Foundation, and Great Lakes United.

NGOs can fulfill many roles, including citizen watchdog, lobbyist, educator,
technical trainer, research sponsor and facilitator. Most coastal regions have many
concerned individuals and groups, and public agencies have made substantial efforts
to involve them in their work.

Recommendation: Coastal management frameworks should encourage
nongovernmental organizations to play active roles and help ensure that they have
the necessary resources and funding to fulfill these responsibilities.

Citizen Oversight ofCoastal Management Actions
Public frustration about the need for coastal water quality improvement, the

lack of compliance with coastal and other environmental regulations, and the ineffec
tiveness of enforcement actions are becoming more serious. Many enforcement
authorities, especially in the current economic climate, have limited staffs for
identifying and correcting permit violations. Regulation systems, usually based on
punitive actions, do not work to everyone's satisfaction.
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Forums are needed at which violators and public representatives (with other
interested stakeholders) can meet to discuss their problems and interests. To
improve cooperation, discussion might focus on possible incentives, financial and
non-financial, rather than on (or in addition to) punitive actions. To be workable,
solutions must be practical ones that all sides can live with. At the same time, they
must be enforceable and contain deadlines.

Recommendation: Coastal management frameworks should actively involve the
public and invite their participation in creating innovative solutions to difficult man
agement problems. Consideration should be given to developing incentives for
compliance, as well as to punitive measures.

Materials to Inform and Encourage Public Support
Public support for coastal programs is vitally important when decisions are

being made as to funding, direction and staffing. In many areas, such as the Great
Lakes and the Mississippi Headwaters, programs are dedicating a part of their
efforts toward educating citizens about the opportunities for public involvement. For
example, the Great Lakes SeaGrant Program isdeveloping materials to explain the
remedial action plans in Great Lakes Areas of Concern and to identify opportunities
for public participation. The Mississippi Headwaters Board developed informative
materials about zoning. These materials are an excellent base for developing similar
materials for other programs.

Recommendation: To increase and sustain public participation in coastal pro
grams, the management frameworks should support efforts and develop materials to
inform communities and other affected parties about the public decisionmaking
process as itpertains to coastal water quality management.

Boundaries

Watershed Boundaries forManagement Frameworks
Hydrologic boundaries are natural units of organization. Resource managers,

property owners and citizens are recognizing the need to approach resource pro
tection and management by natural watershed rather than by program. To be most
effective, watershed management must be undertaken by multiple jurisdictions,
because hydrologic boundaries seldom coincide with jurisdictional ones. North
Carolina recently began to adopt the watershed approach in its National Pollutant
Discharge Elimination System program.

Focus

Separating Short-Term Crises from Long-Term Conflicts
A program often will create a forum to deal with a "hot topic" crises and other

short-term issues. Such forums allow people to voice concerns and to contact others
who share them and who may wish tocollaborate in developing solutions. The Morro
Bay Task Force, for example, sets its agenda according to requests. Some groups
limit their focus to short-term issues. In Tampa, the Agency on Bay Management
addresses relatively short-term issues, such as red tides, while the Tampa Bay
National Estuary Program, focuses on issues related to long-term management of
the bay.
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Recommendation: Coastal management frameworks should create a forum for
groups and individuals to handle short-term topics sothat such issues do not distract
from the long-term management efforts of the Albemarle-Pamlico estuarine complex.

Tools for Managing Conflicts Productively
Many programs establish an organization or appoint a person to help groups

work together. They use techniques of dispute resolution developed to help
negotiate agreements that all parties can accept. Examples of this approach include
the Florida Growth Management Conflict Resolution Consortium, which provides
neutral persons to assist parties who are in conflict; the Lake Okeechobee SWIM
program, which hired as director a person trained in alternative dispute resolution;
and the Maryland Targeted Watershed Project, which also employed a facilitator to
coordinate a project involving five state agencies and their counterparts at the
county level and several non-governmental organizations.

Other programs regularly use alternative dispute resolution techniques in their
planning. For example, the New Jersey Planning Office has a cross-acceptance
program with local and county governments that built consensus on the contents of
the state plan through extensive meetings with affected parties. The Tampa Bay
Agency on Bay Management used similar techniques to reach consensus in
formulating recommendations regarding management direction for the Bay.

Some programs, such as the Yakima Valley Conference of Governments, are
considering the need to reach consensus on all Issues. Other programs, such asthe
Delaware River Basin Association or the San Francisco Bay Conservation and
Development Commission, use consensus-building techniques, but do not require
that consensus be reached on all topics.

Recommendation: Coastal management frameworks should recognize the
potential contribution of dispute resolution techniques to plan development and
implementation and should provide training in teamwork and dispute resolution tech
niques to all interested persons.

Growth Management

Conflicts caused by economic development in environmentally fragile areas
should be anticipated. Managing growth and protecting the environment are not
mutually exclusive goals. Growth is inevitable, both in the number of people living in
the Albemarle-Pamlico region and in the amount of impact that human development
causes to the environment. Growth management is a difficult issue.

Environmental protection work has suffered where managers deliberately
chose to avoid growth issues. Their program lost both credibility and public support
when growth management became the foremost political issue. Although there are
issues that a management conference can ignore, growth management isnot one of
them. ...

Some examples of programs that have handled growth successfully with a
range of different techniques include the Pinelands Commission, for which limitations
regarding land-use densities are directly incorporated in the local plans and
regulation, and the Lake Tahoe Basin Management Unit, for which there are detailed
land-use restrictions and residents are reimbursed for their land if they chose not to
comply. In Florida, where growth is a priority issue, the state requires all counties to
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develop growth management plans.The Maryland Critical Area Program presents an
interesting example of a state's creating a landward buffer to protect tidal waters
from uncontrolled growth and development.

Growth management is ultimately the responsibility of local communities. Rec
ognizingthis, the management capacitiesof local governments should be developed
so that the implementation of the regionalgrowth management plans can be handled
at the local level.

Recommendation: Coastal management frameworks should address growth
management directly. The framework should work with existing growth management
and planning groups to ensure that planning and management are based on a
regional ecosystem framework that incorporates a long-term planning horizon.

Funding

Most programs rely on funding from the affected governments. A few, such as
Minnesota's Lake Improvement Districts and Watershed Districts, have taxing
authority and are financially self-sufficient. Many creative partnerships between
government, industry and public interest groups have been worked out. An interest
ing example is the North American Waterfowl Plan, in which government, the private
sector and public interest groups are actively working together to acquire and
manage waterfowl habitat. Another example is the Columbia River Estuary Project,
which is jointly funded by the states, local port authorities, and the pulp and paper
industry. The Florida Trust for Corkscrew Regional Ecosystem Watershed is a
partnership in which two public interest groups act as acquisition agents for
environmentally sensitive lands and the water management district becomes the
landowner.

Some coastal management programs, such as the Santa Monica Restoration
Trust and the Buzzards Bay Coalition, created non-profit organizations to providean
avenue for private donations and lobbying that are not available under most
government programs. More recently, these non-profit organizations have been
established by legislation, as in the cases of the Puget Sound Foundation by the
Washington legislature and the Lake Onondaga Conference established by
Congress.

One of the greatest challenges to any resource management program is
finding sufficient resources to fund and staff their activities. This is particularly
difficult given the current economic climate. Locating funding and other support for
environmental restoration and protection programs is becoming more difficult due to
cuts in both federal and state budgets. Programs relying on outside funding many
face financial cutbacks.

Coastal managers must consider ways to give their organizations the authority
to raise funds through taxation, permit fees, water use fees and environmental
impact fees. One of the most interesting models of this authority was found in the
Minnesota watersheddistricts, where local communities have the authority to levy an
ad valorem tax on waterfront properties. From an economic and public policy
standpoint, this form of taxation is efficient in that it primarily affects the direct users
of the watershed.

Some coastal management programs have created institutions (trusts, founda
tions, etc.) to receive and disperse money or services. Such instruments allow the
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receipt of private money and services to be donated to support a specific program's
goals and objectives. These institutions are a flexible way to fulfill program needs
that extend beyond the current framework.

Recommendation: Coastal resource program managers should help provide
state and local governments with the authority to raise funds for coastal protection,
restoration and management through a variety of means, including establishment of
non-profit institutions. They should also work with the non-governmental
organizations to help them obtain the necessary resources and funding to fulfill their
responsibilities for project development and implementation.
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Introduction

APPLICATION OF MEDIATION PRINCIPLES
TO COASTAL FISHERY CONFLICT RESOLUTION

Leigh Taylor Johnson
University of California

Mediation principles and procedures are finding increasing application to envi
ronmental conflicts. Mediation opened the way for managing conflicts between
coastal fisheries and offshoreoil and gas companies in the Santa Barbara Channel,
beginning in the 1980s (Knaster, 1985; Richards, 1990). "Alternative dispute
resolution" techniques have also been successful in solving problems related to
tidelands licensing inMassachusetts andwetlands restoration inCalifornia (Susskind
andMcCreary, 1985).

In October 1990 the author mediated a dispute among a kelp harvesting com
pany and two groups of sea urchin dive fishermen. The mediation led to a series of
coordinated research projects to enhance both kelp {Macrocystis pyrifera) and sea
urchin (Strongylocentrotusspp.) resources.

This paper will discuss the situation that ledto the dispute, mediation principles
and procedures, how they were used to resolve the dispute, and the use of medi
ation principles in less formal settings.

Point Loma Kelp Bed Ecosystem and Harvesters

Point Loma is a high ridge protecting the mouth of San Diego Bay in southern
California. A nearshore kelp bed supports numerous commercial and sport fish and
shellfish species. The kelp stand is periodically reduced by winter storms (Kelco,
1991) andwarm water El Nifio events (North andSchaefer, 1963).

The sea urchin fishery is the largest in San Diego County. During 1991, dive
fishermen landed 1.5 million pounds, representing about 4 percent of the statewide
total of 41.1 million pounds (California Department of Fish and Game, 1991). Sea
urchin gonads are extracted and sold in "sushi bars" as a high-value product called
"uni." Most urchins landed inCalifornia are processed and shipped to Japan. United
States sea urchin exports to Japan had a value of $53.7 million in 1988; California
shipments constituted 73 percent (Phu, 1990).

Tops of rapidly growing kelp plants are harvested by Kelco Division of Merck
and Co. Inc. under a lease from the State ofCalifornia. Kelco extracts algin from the
kelp for food and industrial use. Kelco participates inthe world algin market.

Reduction of natural sea urchin predators, such as lobsters and sea otters
(pers. comm. Phil Swartzell, California Department of Fish and Game), allowed sea
urchin populations to multiply and increase grazing on adult, juvenile and micro
scopic kelp plants. Kelp losses from weather and heavy grazing produced extensive
areas dominated by sea urchinsand lacking kelp forage. Urchins in these areas had
poor gonadal development (pers. comm. David Leighton, Marine Bioculture Inc.) and
accumulated in grazing "fronts" nearkelpbeds (North and Schaefer, 1963).

Historyof Inter-Industry Conflict and Sea Grant Involvement
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History of Destructive Sea Urchin Control Efforts. In the early 1960s, Kelco
began spreading quicklime to control sea urchin populations (pers. comm. Ron
McPeak, Kelco). This method was developed by scientists at the University of
California, who sought to reestablish kelp in areas decimated by an El Nino warm
water event (North and Schaefer, 1963).

Development of a sea urchin harvesting, processing and marketing industry
successfully controlled populations of the larger, red sea urchin, S. franciscanus.
Quickliming was stopped in 1980 in response to sea urchin industry concerns (pers.
comm. Ron McPeak, Kelco). Populations of the smaller, purple sea urchin, S.
purpuratus, remained unchecked. The yield of gonads from these generally
undernourished stocks was too low for commercial purposes.
Kelco continued physical control measures for purple sea urchin populations at Point
Loma to protect kelp. Fishermen were concerned that purple urchin control was
wasting a potential resource and could include destruction of juvenile red urchins.
Kelco began to experiment with different approaches to protect kelp from grazing
sea urchins. Fishermen became interested in enhancing growth and gonadal
development ofundernourished red andpurple sea urchins in areas denuded ofkelp
and along the edges of kelp forests.

History of the Research Project and Sea Grant Involvement Kelco wanted to
protect kelpand reduce conflicts with the sea urchin fishery by:

Collecting urchins and feeding them in pens;
Removing urchins from a large area of the sea floor, and constructing barriers
to prevent immigration of newurchins into that area; and
Continuing destructive control measures outside the study sites (pers. comm.
MarkOtjens and Dale Glantz, Kelco).

Some fishermen wanted to replenish red sea urchin populations and make
purple sea urchinsmarketable by developing methods to:

Replace harvested stocks of red sea urchins by feeding malnourished
individuals from urchin-dominated or "barren" areas;
Improve recruitment of smaller red sea urchins to legal size stocks; and
Increase yield of purple sea urchins, making them economically feasible to
process (pers. comm. Peter Halmay, fisherman and David Rudie, processor).

Research proposed for calendar year 1990 was blocked by longstanding dis
agreements and distrust between the industries. The author attended an inter
industry and California Department of Fish and Game meeting in January 1990 at
which a few fishermen expressed concerns that Kelco was not sincere about its
research goals, that attraction of urchins to feeding sites would make it easier to
destroy them, and that urchin populations would be seriously disrupted by
construction of barriers and removal of urchins from the barricaded area.

Fishermen supporting thestudy requested theauthor toparticipate as a neutral
member of the research team.

Fishermen opposing the study blocked it for 1990. Their efforts included:
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Focusing research planning andindustry association meetings on their concerns
and inter-industry conflicts;
Distributing flyers and petitions;
Working with news media (Griffin, 1990);and
Advising the California Coastal Commission that Kelco planned to build
unpermitted structures offshore.

Time required to obtain a Coastal Commission permit would have caused the
project to miss the critical winter-spring reproductive season for kelp, so that year's
crop of sporelings (newly settled plants) would have remained subject to urchin
grazing.

In the summer of 1990, urchin fishermen advised the author that Kelco was
considering a revised research project and that some fishermen stillwanted the Sea
Grant Extension Program to participate as a neutral party. The new project would
not barricade large areas, but would instead focus primarily on feeding free-roaming
sea urchins. The sea urchin processorfelt that there was good potential to raise the
yield of purple sea urchins to marketable levels.

This proposal differed significantly from other studies, which had focused on
laboratory culture and subsequent outplanting of young urchins collected from the
wild (Tegner, 1989) or feeding of confined urchins (Hudson, 1991). If it were
successful, it held potential for statewide application.

However, a research planning meeting was again dominated by concerns of a
few fishermen who opposed the study. Kelco biologists and fishermen who
supported the research expressed concerns about further problems with those who
opposed it and considered abandoning the project. Anew approach was needed.

Mediation Principles and Procedures

Mediation principles are based on a process developed by the Harvard
Negotiation Project and explained in Getting to Yes, by Roger Fisher and William
Ury (1981). They include four basic points:

People: Separate the people from the problem.
Interests: Focus on interests, not positions.
Options: Generate a variety ofpossibilities before deciding what to do.
Criteria: Insist that the result be based on some objective criteria.

This method is often called "interest-based" negotiation, as opposed to
"positional" negotiation. In positional negotiation, parties startwith a position, or what
they want to have happen. This position is generally chosen in the belief that it will
allow them to achieve their interests, or needs. Problems arise when one party's
position threatens the other's interests.

Interest-based negotiation begins by identifying and discussing each party's
interests, needs and concerns. Next, each proposes a series of actions that could
help to satisfy those interests. Then objective criteria are developed for evaluating
the proposed actions. Finally, negotiation proceeds to evaluate, modify as needed,
and select a mutually agreeable set ofactions that will resolve the dispute.
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Separating the people from the problem can also be described as identifying
two sets of interests: substantive (what you need) and relationship (how you would
like to be treated by the other party). Dealing with both types of interests is
influenced by perceptions and emotions, which determine how people interpret what
they hear and see.

Achieving an understanding of the other party's point of view and their feelings
about the dispute is essential to effective negotiation. If this is not done, negotiation
can be stopped in its tracks.

It can be accomplished by a process in which each party explains his or her
outlook and feelings, then discusses them with the other party. The process is
facilitated by a technique known as "active listening," which includes paying close
attention to the other party and occasionally interrupting to ask, for example, "Did I
understand correctly that you are saying...?" This improves one's understanding and
satisfies the other party that he or she is both heard and understand.

Dealing up front with perceptions and emotions clears the deck for dealing with
substantive issues, such as who will provide how much of something by a given
date. The next stages of interest-based negotiation involve generating and evalu
ating options to resolve the dispute. This is best accomplished with the aid of a
facilitator. Generating the options is done in a non-critical atmosphere, but par
ticipants are encouraged to make them positive, fair and conducive to mutual gain.
Creativity is valuable for finding solutions to difficult situations.

Options are then evaluated according to objective criteria, such as safety stan
dards or a realistic timetable for achieving a given level of performance. Ideally, a
set of actions is selected that will be balanced and fair to both parties and produce a
realistic and enduring solution to the problem.

A non-profit organization, the San Diego Mediation Center, has developed de
tailed procedures for formal mediation (Community Mediation Program, 1991).
Highlights augmenting the principles discussed above include:

Getting agreement to ground rules for speaking, listening and stages of
the process.
Gettingsigned agreement that the mediator(s) will maintain confidentiality
and cannot be subpoenaed if legal action is initiated later.
Creating a "group memory* by recording concerns and suggestions for
agreement, on large paper and posting them for all to see.
Using neutral language to "defuse" concerns while still acknowledging
their importance.
Having disputants discuss a positive factor they hold in common.
Writing an agreement which is specific, balanced among the disputants,
measurable, achievable, realistic and sets times by which elements will
be completed.
Having parties sign the agreement, encouraging them to follow through
on it, and offering follow-up meetings.

Involvement of Mediation In Resolving the Dispute

After the 1990 projectwas canceled, the author attended a demonstration by the
San Diego Mediation Center and concluded that mediation could help to resolve the
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research dispute. Professional mediators brought in by Sea Grant Marine Advisor
John Richards had resolved fishery and oil industry conflicts in the Santa Barbara
Channel (Knaster, 1985; Richards, 1990).

Discussions were initiated with Kelco's chief biologist and fishermen who sup
ported a 1991 research project. Kelco and "pro-research" fishermen were dis
couraged by continuing domination of research discussions by "anti-research"
fishermen. The author explained mediation principles and how mediation had helped
to resolve fishery and oil industry disputes.

Kelco and "pro-research" fishermen agreed to try mediation if "anti-research"
fishermen would, too. The author contacted two "anti-research" fishermen who
agreed to participate. All parties remained skeptical, but willing to try.

Background Work Was Crucial in Planningthe Mediation

The author developed a better understanding of each group's underlying con
cerns and perspectives in conversations held prior to the mediation. They also
provided insights on conditions needed for success. Underlying concerns included
balance of power, fear for the future, frustration and trust

Fishermen generally felt that, as a large company, Kelco had an advantage in
negotiating with state agencies and could draw on extensive resources. Theyfeared
Kelco's activities could have a negative impact on sea urchins and the kelp
ecosystem.

"Pro-research" fishermen were frustrated that their efforts to improve sustainabil-
ityof their fishery had been thwarted by a few colleagues.
Kelco staff feared losses of kelp would continue and were frustrated that their efforts
to improve sustainability of the kelp beds had been thwarted by a fewfishermen.

Each group questioned whetherthe others would negotiate in good faith.
A "level playing field" was established to demonstrate equality of status. A neutral
meeting time was important. Fishermen felt that Kelco staff were paid to come to
meetings held during weekday working hours. Fishermen could not earn a living
fishing or preparing to fish while attending meetings.

A neutral location was also important. The mediation was held on a Sunday
afternoon at Scripps Institution of Oceanography, a part of the University of
California at San Diego.

Opportunities forgood faith negotiation were maximized. A Kelco decision maker,
the chief biologist, attended, as well as the research project leaders. "Pro-research"
fishermen closer in age to the generally younger, "anti-research" fishermen were
included to reduce differences among the two groups of fishermen.

Two positive goals Kelco and the fishermen held in common were selected for
discussion: their desire for a healthy and productive kelp ecosystem and their desire
to continue earning a living through sustainable harvest of the kelp ecosystem.

Personal invitations were sent to six sea urchin fishermen, the local sea urchin
processor, Kelco's chief biologist and two project leaders for the proposed study.
Letters explained the author's understanding ofthedispute and that there appeared
to be an opportunity to work together for mutual benefit. The letters also invited them
to discuss the issues at a meeting and outlined structure and ground rules for it.
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Conducting the Mediation

Principles and selected procedures outlined above were used to plan and
conduct the mediation. Ground ruleswere explained at the beginning of the meeting,
including a three-hour time limit. All agreed, except one of the "anti-research"
fishermen. He wanted to make a statement similar to those that had focused
previous meetings on his concerns. The author negotiated an agreement that, after
his statement, he would follow the ground rules and participate in the meeting.

Following that statement, each participant in turn spoke without criticism, but
within reasonable time limits on:

What he personally wanted from the sea urchin and kelp resource, for example,
income, lifestyle and future security.
What he thought an ideal future might bewith regard tothekelp ecosystem and
what might be preventing it.

The author, serving as mediator/facilitator, maintained adherence toground rules
and recorded each statement in neutral language on large paper placed in front of
the group. Accuracy of the written record of each participant's statement was verified
before going on to the next person. Reviewing all of the statements produced the
following insights:

All participants wanted a healthy kelp ecosystem that could provide a
sustainable harvest.
"Pro-research" fishermen and Kelco staff felt a strong need for action to ensure
this sustainability.
The importance to "pro-research" fishermen of a sustainable harvest had been
obscured in previous meetings when discussions had focused on distrust and
past conflicts.

After brief discussion it became clear that fishermen would only make an agree
ment if Kelco ceased alldestruction of sea urchins, not just that in the study area.
Kelco staff were concerned that unchecked sea urchin populations would damage
kelp bedsat Point Loma, but they agreed to this provision.

Fishermen agreed tosupport the research project, toform anadvisory committee
to help clarify research goals, and to observe and participate in some research
activities. Kelco staff agreed to provide boat and diver time andan experienced sea
urchin scientist as research leader. Fishermen and Kelco staff agreed that the author
should participate as a neutral scientist.

Outcomes of the Mediation

Fishermen reported results to their association and formed a research advisory
committee. Two follow-up meetings, one facilitated by the author, were held toclarify
research needs and plan projects. The author sent follow-up letters to participants
stating terms of the mediated agreement and results of the research needs
identification meeting.
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Three related scientific studies were planned and implemented with cooperation
of Kelco staff, fishermen and the local sea urchin processor, David Rudie of Catalina
Offshore Products. Kelco provided boat and diver time to all three projects for
feeding sea urchins, collecting samples, and making field observations. Fishermen
monitored the research projects and conducted a partial harvest that went directly to
the processor for commercial evaluation. The fishermen's advisory committee
continued working with industry members to resolve concerns and maintain support
for the project.

The three studies included:

Kelco staff assessed effects of feeding sea urchinson survival of kelp plants.
The author worked with Dr. David Leighton to assess effects of feeding sea
urchins on theirgrowth, density, and gonad maturation from an applied research
perspective. This project was also coordinated with commercial yield
assessments by the processor.
Drs. John Dixon and Stephen Schroeter assessed effects offeeding sea urchins
on their density and growth from a basic life history perspective. (Kelco, 1992)

The agreement held from October 1990 until February 1992 when it became
moot. The Point Loma sewage treatment plant's ocean outfall pipe broke in shallow
water, ending all diving activity in the area. The project ended a few months early,
but sufficient data had been collected to yield results.

Although data analysis is still in progress, preliminary findings showed that
feeding sea urchins could enhance their growth and commercial yield and also
protect kelp from urchin grazing. This preserved adult plants and allowed newplants
to become established in areas where kelp had been destroyed by storms or warm
water El Nifio events, which had become dominated by malnourishedsea urchins.

Conclusions and Recommendations

Mediation is effective in resolving disputes that have not yielded to other meth
ods. It is a formal, structured process.

Mediation principles, or interest-based negotiation, can also be used construc
tively in other situations. For example, a mediator can facilitate constructive, early
discussion of complex issues involving large groups by using mediation techniques
(pers. comm. Barbara Filner, San Diego Mediation Center). The author used such
techniques to help a mixed industry, agency andcampus scientist workgroup identify
research priorities as partofa statewide conference sponsored by the California Sea
Grant College Program and the sea urchin industry.

Mediation principles can be used where follow-up is needed after a formal medi
ation. Participants are on a more open and communicative basis. They know and
accept mediation techniques, which have succeeded in resolving their dispute. For
example, the author used selected mediation techniques to facilitate sea urchin
fishermen, scientists and Kelco staff in clarifying research needs following the formal
mediation.

Principles of interest-based negotiation can also be used on an informal, inter
personal basis (Fisher and Ury, 1981).
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