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The dedication of many people to the Sea Grant
concept gave rise to this volume. Ocean Agenda
21: Passages to the Pacific Century is one of the.
projects for the twenty-first anniversary cele-
bration of Oregon Sea Gra~t. Most important to
the publication of this volume was the technical
editing by Sandy Ridlington. Bill McNeil, John
Rohovec, and. I enthusiastically challenged the
authors to give their insights into the role of
the oceans in the twenty-first century, We
asked them to address emerging ocean issues
and to consider how. advances in technology,
transportation, and trade will bridge the Pacific
Ocean and make the West Coast of North
Ainerica a partner with Asia, Sandy is the
person who turned this enthusiasm into the
following volume, one in which you find many
stimulating insights.

It was %il1iam Q, Wick, program director,
who initiated a celebration of two decades of
research, advisory, and educational service, The
anniversary was not an occasion for looking
back, but a time to probe the future. Frederick
J. Smith headed the committee coordinating
the anniversary program events.

The first event, on May 25, 1988, at the
LaSells Stewart Center, was an awards cere-
rnony recognizing Oregon Sea Grant founders.
The occasion was the premier showing of Jim
and Elaine Larison's film, The Lining Ocean.
Written by Joe Cone, the film describes the
state of knowledge about the world's ocean.

The founders recognized at the ceremony were
Bob Alexander, Jim Knudsen, Fred Burgess,
Wayne Burt, Emery Castle, Chapin Clark, Joe
Cox, L.B. Day, Herb Frolander, Joel HecIgpeth,
James Jensen, Pete Klingeman, Bill McNeil,
Bill Pearcy, Ivan Pratt, Betty Roberts, Tom
Scott, Russ Sinnhuber, Charles Warren, Bi]1
Wick, and Roy Young.

During the fall of 1988, Sea Grant sponsored
a youth arts contest, organized by Vicki Osis
and Kathleen Heide. Students were asked to
identify which aspects of the ocean would be
inost important to them in the twenty-first
century Elementary school children expressed
their concern for the oceans with haiku. Tal-
ented and gifted iniddle schoolers contributed
essays, and high school students shared their
visions in poster art,

Specifically, Ocean Agenda 2l grew out of a
conference, held February 20, 1989, to celebrate
the twenty-first anniversary of Oregon Sea
Grant. In this volume we look ahead, However,
our objective is not to say we know the future
but rather to stimulate discussion about what
the future can be. The oceans play a dominant
role in all of life. By looking ahead and plan-
ning, we can encourage the pursuit of visions
for a hetter future for the oceans and all of
humanity.

Courtland L. Smith



Courtland L. Smith
Department of Anthropology, Oregon State University

The longitude of world trade and influence is
shifting from the Atlantic to the Pacific. Atlases
reflect the past maritime dominance of Europe
by drawing the world with the Atlantic Ocean
and Europe at the center. The Pacific Ocean,
divided, appears on the right and left edges of
the pages. Maps for thc twenty-first century
will reflect a world that unfolds differently,
More and more the twenty-first century is
being referred to as the Pacific Century �!.

The passing of time calls for assessing the
past and projecting the future. Georgian, Jew-
ish, Chinese, and Islamic calendars divide the
year soinewhat differently, but the passing of a
year brings review of the old and raises expec-
tations for the new, The end of significant time
periods, like a decade and a century, command
similar, only more comprehensive, reviews. As
Western culture approaches the end of a mil-
lennia, tradition dictates looking ahead.

Fear characterized much of the public re-
sponse to the end of the first millennia, At
midnight December 31, 999, people gathered in
the old basilica of St. Peter's fearing the end of
the world. Many preached during the year 999
that the sun would set on the world. While we
are not without issues for concern, our outlook
for the twenty-first century is characterized by
much more optimism and hope,

Now is a good time to look at the oceans and
the role they can play in the twenty-first cen-
tury, We' ve asked Pacific Coast business,
government, and acadeinic leaders to sketch
their views on mineral resources, fisheries,
marine products, coastal management, busi-
ness and trade, and the management of ocean
resources. This voluine draws together 22
papers analyzing visions, trends, and ap-
proaches to ocean uses in the twenty-first
century.

The authors met in Portland, Oregon, Febru-
ary 20, 1989 to share their visions for the
future Dr. Robert Abel, President of the New
Jersey Marine Sciences Consortium and some-
one who has helped set the twentieth-century
agenda for ocean scientists, guided us through
a review of our future agendas,

Perspectives on the future take several
courses. One is to create a vision of what would
be desirable and work toward that goal, To
some extent all of us have a vision. The people
labeled visionaries are recognized, with the
benefit of hindsight, as having said or done
something that directed people's approach to
the future. A second course is to review the
trends that appear to chart the future. Trends
do not point future directions consistently, but
they suggest successful tacks to take. Much of
the future is uncertain, Uncertainty requires
adapting to changes by setting a new or altered
route. While the future is about change, past
experience provides much useful tradition.

The oceans have been the testing ground for
many visions. When conventional wisdom
defined the earth as flat, some ventured to
circumnavigate the globe. The ocean sailors,
ships, a.nd metaphors � Magellan, Discovery,
Challenger, Atlantis � used in naming space
shuttles further this tradition of exploration.
Our knowledge of the ocean surface and depth
has expanded greatly in the last half millen-
niurn. We know much inore about the ocean' s
part in global processes. While we look to space,
the oceans continue to hold most of our destiny.

These papers predict dynamic changes for
the world's oceans and in our relation to them.
In fact, the perception of oceans as barriers
may be removed by new transport and coinmu-
nication technologies. The papers help us see
the oceans in new ways. The authors point, to
new products and approaches to managing
ocean affairs, They give us much to think about
in terms of formulating policies, identifying op-
portunities, and setting new directions.

Reference
D,P. Gardner. 1987. The Paci6c Century. Sci-
ence 237:233. Former Senator Mike Mans-
field, as ambassador to Japan, sought to
focus U,S. business and cultural interests on
the Pacific Rim.
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Ocean Minerals: For Profit or Prophecy?

John V. Byrne
President, Oregon State University

It is inevitable that the known coinmercial
mineral resources on land will be expended
and new deposits must be found to take
their places. The day will certainly come
when the mineral prospector will be forced
to look to the sea for ore deposits. In all
likelihood the sea will be exploited success-
fully long before that day arrives, Advanc-
ing t,echnology is bringing us closer to the
time when those with initiative and imagi-
nation will turn to the sea simply because
it is easier to make a profit there than on
land. That day may not be far away. In
fact � it may be at hand �!.

That statement was written in 1964. It
reflects the thinking, and the hype, of that
decade, a decade during which there was a hard
sell for ocean science, I know because I wrote it.

Now, 25 years later, the worM does not seein
so simple, We are near the beginning of the
twenty-first century  America's third!, a period
which is already being called the Pacific Cen-
tury, and during which complexity and change
will be more prevalent than ever before.

As we look ahead to that century, it inay be
instructive  even fun! to look back to see where
we have come from,

~ One hundred years ago i thanks to Fran-
klin, Darwin, Maury, Berryman, Thomson,
Murray, Agassiz, and others!, we had a rudi-
rnentary knowledge of the ocean, of wind pat-
terns, surface currents, coral reefs, the general
shape of the ocean basins, and the fact that
manganese nodules occurred on the seafloor.

~ Nansen had not yet jammed the Fram into
arctic ice; the 1'itanic was not yet on the draw-
ing board, We didn't know much about deep-sea
trenches, rnidocean ridges, fracture zones, deep-
sea circulation, El Ninos, or the composition of
seawater.

By the late 1960s, we thought we were pretty
sophisticated in our knowledge of oceanogra-
phy; in fact, the modern era of oceanography
was still in its infancy  perhaps it still is!.

~ The Stratton Commission report, Our
Nation and the Sea," was yet to be published,

~ The Deep Sea Drilling Project had not yet
started,

~ Plate tectonics was still hypothetical.
~ Remote sensing of earth and ocean from

space had not begun.
~ The Third United Nations Conference on

the Law of the Sea hadn't started,
~ There was no fisheries management zone

around the U.S., and the terin "Exclusive
Economic Zone" had not yet been thought of.

~ We knew nothing about thermal vents or
the biological communities associated with
them; and no one even dreamed of the massive
polymetallic sulfide deposits associated with
the vents.

Change
Since the late 1960s, we have come a long

way in our knowledge of the ocean � and of the
earth. And t.hat knowledge is increasing with
incredible acceleration, But the increase in
knowledge is no more rapid than the speed of
econoinic, political, social, and environmental
change throughout the world. To appreciate the
rapidity of this change, we need look only at the
United States' economic situation.

To quote from a paper I produced for the
USDA in 1988 �!;

In less than ten years we have seen our
federal budget deficit, swing to extremely
negative multi-billion dollar figures, Dur-
ing this same period, the United States,
the largest creditor nation of the world,
turned into the greatest debtor nation of
the world; and our positive trade balance
shifted to a massive negative trade deficit.
At the same time a number of nations
changed from developing nations to
"newly industrialized countries, while
many others went deeply into debt.

An analysis by Kotkin and Kishimoto in
their book The Third Century �988!
points to the rapid increase of Asia as the
setting for the major economic nations of
the world �!, "In 1960, America's trade
with Asia was less than half its trade with



Europe; within 20 years the total Asia-
bound volume surpassed trade with all of
Europe, By 1986, the trans-Pacific com-
merce of the United States reached $215
billion, exceeding by over 50 percent trade
with Western Europe. And by 1995, ac-
cording to the President's Commission on
Industrial Competitiveness, the volume
will be twice that with the Atlantic-facing
world." Further, "today the Pacific-basin
countries constitute the largest, source of
new legal iinmigrants, with Europeans
accounting for barely one in ten newcom-
ers. A new diversity of culture and values
is developing within our borders,

The rise of Japan as an economic power
has been especially rapid. "As late as 1960
the gross national product  GNP! of Japan
was smaller than that of Great Britain, of
France, or of West Gerinany. By 1986 the
GNP of that small island-nation exceeded
that of Britain and France combined by
over 30 percent and is twice that of West
Germany." They point out that Japan,
which is "home to eight of the world's ten
largest public companies, ranks first in
industrial endeavors with steel production
to consumer electronics to industrial ro-
bots." And, "by the late 1980's Japan had
also emerged as the world's leading finan-
cial power. Japan is being hard-pressed
by other Asian nations: Hong Kong, Tai-
wan, Singapore, South Korea � and China,
Further, Kotkin and Kishimoto point out
that "demographers estimate by 1990
Europe could account, for less than ten
percent of the world's consuinption of
goods and services, a figure that could
drop to little more than six percent early
in the next century." World.-wide changes
of production and consumption as well as
financial resources have an impact on
every producing area of the world....

The world is changing socially, In a
1988 report, "New Challenges, New Op-
portunities: U.S. Cooperation for Interna-
tional Growth and Developinent in the
1990's," by Smuckler, Berg, and Gordon of
the Center for Advanced Study of Interna-
tional Development at Michigan State
University, world-wide social trends are
addressed f41, They point out world popu-
lations which already exceed 5 billion
people are increasing. Life expectimcy has
increased dramatically with the taming of
major diseases. Even in third-world coun-

tries where poverty continues to be a
problem it is estimated that the world' s
population will grow by another billion
people in the 1990s, Food production and
distribution will continue to be inajor
problems in addressing the dilemmas of a
starving world....

If the world is changing rapidly eco-
nomically and socially, so is the earth's en-
vironment. It is undergoing swift changes
as a result of human activity. In a recent
report prepared by the American Meteoro-
logical Society and the University Corpo-
ration for Atmospheric Research entitled
"The Changing Atmosphere � Challenges
and Opportunities" �988!, it is pointed
out that "there is wide-spread agreement
among atinospheric scientists that over
the next fifty years � easily within the life-
time of today's school children � we will
witness an accelerating change in cliinate
of a magnitude greater than ever experi-
enced since the beginning of human
civihzation. State of the science climate
models suggest that an average global
warming of at least three degrees fahren-
heit and possibly ten degrees fahrenheit ia
likely over the next 50 years. Although
three degrees fahrenheit may seem small
it is larger than any sustained global
warming experienced in the past 100,000
years. Furthermore, regional changes are
likely to be much greater, perhaps severaI
tiines as large" I 5]. These changes are
driven by a long-lived greenhouse effect
resulting from increased amounts of
carbon-dioxide, methane, and other gases
in our atinosphere.

The point of all of this is that the changes of'
the past two decades are unprecedented, and aII
indications are that they will continue snd wiH
most likely accelerate. Those nations that will
succeed � even survive � during the coming
century will cope with change and firad ways to
capitalize on it. They will pay active attention
to the changes, and that attention wiH requin
re soul'ces,

Ocean Minerals
What about ocean minerals in such a chang-

ing world? Will they yield a profit to someone?
Or will they serve only as the basis for proph-
ecy?

The minerals I am referring to are the saiMI,
gravel, shell, coral, and heavy mineral placens



under the shaHow waters of the continental
shelf and the deep-water phosphorites, iron-
rnanganese nodules, cobalt-rich crusts, rnetallic-
rich muds, and polymetallic sulfides. These
have all been reviewed in numerous publica-
tions; see, for example, Marirte Minerals, Ex-
ploring Our New Ocean Frontier, published by
the U,S. Congress Office of Technology Assess-
rnent tOTA! �!. Likewise, the technologies for
exploration, extraction, and processing of such
minerals have also been reviewed.  The reader is
referred to the OTA report as a starting place.!

Imgortaa.ce of Ocean Minerals
Ocean minerals are important. History

records the actual production of minerals from
the continental shelf. Gold, silver, tin from
placers, shell, sand, gravel, and diamonds have
all made a profit for some adventurous entre-
preneur,

The very potential for profit from ocean
minerals has yielded less direct but no less
important gains for our society. As long as we
think ocean minerals can yield a profit in the
future, they will be important.

During the 1960s the perceived promise of
wealth from manganese nodules and other
ocean minerals was used to help sell the irnpor-
tance of ocean science and ocean engineering.
The perceived potential of resources of the seas
helped to stimulate an increase in federal
budgets for ocean science and technology. The
knowledge gained from those federally sup-
ported programs has been useful in many ways,
not the least of which is our awareness and
understanding of global systems. That knowl-
edge has served as a basis for other discoveries.

The discovery of thermal vents and polymet-
allic sulfides in the late 1970s and early 1980s
had a profound impact on our knowledge and
on the thinking regarding the genesis of ore
minerals. It has been reported that the discov-
eries of polyrnetallic su.lfides led to a re-evalu-
ation of existing deposits on land and even to
new ore discoveries.

The role of ocean minerals in ocean policy
has been profound. Deep-sea manganese nod-
ules were important as one of the perceived
major ocean resources which should be part of
the common heritage of mankind," a concept

which helped stimulate the Third United
Nations Conference on the Law of the Sea.
Moreover, the perceived importance of deep-sea
minerals led to intense debate regarding the
stewardship of such deposits. This debate
prolonged the conference and intensified rela-

tionships between and among nations. How-
ever, the perceived importance of such minerals
to U.S. mining interests also contributed to the
decision by President Reagan to withdraw from
the law of the sea conference in 19S2.

The potential importance of hard minerals,
oil, and gas led in 1983 to the proclamation by
President Reagan claiming for the United
States a 200-mile Exclusive Economic Zone,
This jurisdictional claim has led to renewed
surveying and scientific inquiry with federal
support in the coastal ocean surrounding the
United States,

If we believe that ocean minerals are a
potential source of wealth, those minerals will
continue to be important and will have an effect
on the formulation of governmental ocean and
resource policy.

Technology and the Decline of Ocean
Mineral Importance

Metallic ocean minerals have potential value
as a source of strategic materials. As long as
the sources of strategic metals, such as cobalt.
nickel, chromium, and manganese, lie outside
the United States, ocean minerals that include
such metals will continue to be important.
However, the metals market generally is in
decline. According to Cruickshank, this decline
is due to a global economic recession and to a
change in the pattern of metals use �!, Ad-
vances in materials research have led to substi-
tutes for traditional and less traditional metals
During recent years, fiber optics  glass! has
replaced metal wires, chrome-manganese steel
has been used to replace nickel-stainless steel,
and cobalt used in loudspeaker magnets has
been replaced by ceramic magnets. Polymers
and high-temperature-resistant ceramics are
gaining wider use. The need for materials of
greater hardness and resistance to higher
temperatures has been satisfied by the use of
new polymers, combinations of aluminum oxide
and titanium carbide; silicon nitride resists
higher temperatures. Composite materials are
stronger and lighter than their znetallic
counterparts, and interrnetallic compounds are
used to produce materials for high temperature
and structural use. With the ongoing develop-
rnent of such new materials, restructuring of
the metals industry will continue to occur, and
relatively high-cost metallic ocean deposits wiII
become less important. The future for ocean
mining will be affected by such external
changes as will all industries, Time may be
working against the ocean mining industry.



On the other hand, the rapid advance of
technology both within and outside the indus-
try may result in technological capabilities
enabling extraction of deep-sea minerals. The
developinent of the light, strong inaterials
inentioned earlier may be used to advantage in
the extraction and processing of minerals at
sea. Fiber optics, digital computers, coinputer
television, and other rapidly developing, sophis-
ticated devices may in fact move ocean mining
technology forward rapidly enough to compen-
sate for the other changes, We will soon see the
paradox of on the one hand, developing materi-
als technologies that enable the exploitation of
inetalliferous deposits and, on the other, a
diminishing need for the metals that might be
recovered,

Humae Resources
The global economic, political, and social

changes mentioned earlier have resulted in new
ways of doing business. At every level of gov-
eriunent and society, innovative institutional
arrangements are being tried. As companies,
universities, and even nations perceive differ-
ent needs for themselves and as they recognize
their inability to marshal the resources neces-
sary to satisfy those needs, they are turning to
cooperative arrangements. This trend is not
new, but it is increasing. Multinational compa-
nies, consortia of institutions, and even confed-
erations of companies are formed to cope with
problems, to integrate resources, and to cooper-
ate in order to create and achieve opportunities.
Groupings of nations with common goals are
conunon in international fora. Consortia of
coinpanies and nations for economic protection
were formed during law of the sea deliberations
and, subsequently, in an effort to lay claim to
large reaches of the seafloor, for inineral explo-
ration, The final consolidation of the nations of
Europe into a unified European Econoinic
Community in 1992 is perhaps the ultimate
exainple of subjugating independence to
achieve the objectives of self interest through a
different mechanisin � cooperation. The ocean
mining community is riot exempt from this
approach, and in fact may be one of its early
practitioners in the private sector.

Recognition of the need for better cooperation
between government, acadeine, and the private
sector already manifests itself in new institu-
tional arrangeinents and in proposals for new
structures. The regulatory functions of govern-
ment combined with the research and huinan
developinent of academe and the development

and oper ational capabilities of business can be
an incredibly powerful combination of human
resources working f' or the best interests of each,
the improvement of all, and the benefit of the
United States, The combined efforts of state,
federal, and university researchers are not new
to science Studies of the ocean by such groups
during the International Decade of Exploration
in the 1970s have been outstandingly success-
ful. The scientific common denominator can be
powerful enough to overcome institutional
impediments if the scientific goals are impor-
tant to all involved. Similar relationships
involving the private sector could be equally
beneficial.

Such an "ocean enterprise concept" has been
recently put forward by Ross McLain and
Dailey  8!. They suggest a cooperative effort to
overcome the liiniting factors in ocean resource
development: leadership, infrastructure, and
venture capital. Their proposal includes a
federal in-house incubator, an ocean-going
"Fannie Mae," and a quasigoverninental, non-
profit corporation. No doubt their ideas will
require modification, but they are a step toward
innovation and a new approach to institution
building. More of this type of thinking will be
required,

Summa~
The challenges facing the world may may

greater i.han ever before. Changes in interna-
tional economic and political balances occur
rapidly, social needs are extreine; and we
realize that no nation can be independent of'
others. We are aware that we live in a global
cominunity and that whatever happens to one
member of the community will have an impact;
on the others. We see the deterioration of our
natural global environment or at least rapid
change in it. Human activities are changing oiler
climate and polluting our earth systeins, But
our awareness of these conditions is greater
than ever before, our knowledge base more
profound, and the capability to address these
challenges stronger than ever, We can meet
these challenges if we have the individual, cor-
porate, and national will to do so.

It is in this setting that the ocean raining
industry must look ahead to the twenty-first
century. While the deck may seem stacked
against the industry for the near teriir, it is
wise to look to the future. The potential for
ocean minerals still exists; the competitiverresrsr
of other industrialized nations in this area is
not dormant.  Cruickshank L7} reports that the



Japanese Mining Council has approved a plan
to develop the technologies needed to move
ahead with deep-seabed mining.! In order to
increase our competitiveness in this area, a
partnership of'all who can contribute is essen-
tial; federal and state government, academe,
and business inust work together.

Recommendations
To improve the U.S, position in the world

economy, the Council on Competitiveness  9!
has recommended to this Administration spe-
cific steps to be taken to improve fiscal policy,
science and technology, international economics
and trade, and human resources. Recommenda-
tions directly appropriate to the mining of
ocean minerals are those involving science and
technology,

' "Increase funding for government pro-
grams that have high leverage in contributing
to private sector efforts to commercialize tech-
nology.

~ Create a legal and regulatory environment
more conducive to the commercial application of
technology,

' Increase government investment in the
education, facilities, and equipment that consti-
tute the nation's technology infrastructure.

~ Widen the focus of national research and
development efforts to encourage cooperative
R&D, the rapid transfer of new techno]ogy to
the marketplace, and a strong industrial base.

~ Make RRD tax provisions consistent over
the long term including making the R8r,D tax
credit permanent,"

Perhaps inore pertinent to those of us in
academia are recommendations we can make to
universities � recominendations for improve-
ment we can make to ourselves.

Review and revise research and technology
transfer programs so that they are a real incen-
tive to faculty to work with and for the private
sector,

2. Enhance the faculty's awareness of the
private sector and their sense of its importance;
develop mechanisms for better interaction
between faculty and the private sector.

8. Introduce opportunities f' or faculty and
students to use the most up-to-date technolo-
gies  on or off campus!; increase their aware-
ness of rapid change.

4. Emphasize the internationalization of the
university; increase the diversity of the student

body by attracting more f'oreign students;
require courses in foreign language and cul-
tures,

5. Review and revise curricula constantly in
view of the above needs.

6, Be active in entering into cooperative ven-
tures that leverage human resources in educa-
tion and research.

7. Recognize and emphasize change in every
sector of human endeavor.

Conclusion
In a world of uncertainty and rapid change,

there is no subst,itute � absolutely none � for
knowledge, Insist there be lots of it and that it
be the highest quality possible, As you enter
the new century, do it at full speed, Good luck
in the twenty-first century! The Pacific Century!
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Our Oceans: A Storehouse of Minerals

Cheryt L. Mardock and Cathy A. Summers
V.S. Department of the leferior, Bareau of Mines, Albany, Oregon

1G

Introductioa
The oceans cover 71 percent of the earth' s
surface. Beneath them exists a great storehouse
of val.uable minerals that will someday be
nuned. Some of these riches are within reach
today; the technology to recover others exists
only in science fiction. Yet much of today' s
science fiction is tomorrow's reality.

Few of our oceans' minerals have been
mi:ned; its resources, both discovered and still
unknown, await our attention. As existing land
deposits become less accessible and underwater
exploration and mining technology develops
and matures, ocean mining will become eco-
nomically competitive and doors will open to
the great storehouse of mineral wealth that is
in our oceans.

The formation of ocean mineral deposits is
controlled by physical processes that, in part,
depend on the structure and general geology of
the ocean floor. Minerahzed rocks occur in the
submarine continental shelf adjacent to their
counterparts on dry land. The shelf is covered
by continental sediments of clay, silt, and sand
up to thousands of feet thick. Here, currents
and waves concentrate heavy and weather-
resistant minerals, precious meta.ls, and gem-
stones. Away from land, the shallow continen-
tal slope drops to the deep abyssal plain. Here
accumulate siliceous and calcs.reous oozes of
plant and animal remains, as well as nod.ules of
manganese and iron oxide �!, Seamounts
rising from the deep ocean floors are coated
with crusts similar in composition to the nod-
ules. The deepest oceans are underlain by
basaltic rock, produced at midocean ridges by
vulcanism; black smoker sulfide deposits are
found here. In addition to the seafloor mineral
deposits, seawater itself is a reservoir of salts,
metals, and fresh water,

What abundant mineral resources the ocean
o6ers!

Ores Beneath the Ocean Hoor
Relatively shallow continental shelves are

choice areas in which to explore for under-
ground deposits Continental deposits of coal,
iron ores, and cassiterite  tin ore! that occur on

shore are known to continue out onto the shelf.
Sulfur has been mined from beneath the
shelves where it caps salt domes that contain
oil and gas �!. Other recognized continental-
shelf mineral deposits that may someday be
used include barite  a source of barium! and
evaporites such as gypsum and rock salt �!.

Nearshore Placers and Aggregate
Deposits

Beach and nearshore placer deposits contain
sand-sized particles of precious metals such as
gold and platinum; gems such as diamond.s,
rubies, and sapphires; ore minerals that con-
tain titanium, chromium, tin, and many other
needed metals; and common sand and gravel.
Although most of these materials are now being
recovered from geologically modern beaches,
many deposits are also concentrated in sands of
ancient submerged beaches and buried river
channels, Worldwide changes of weather and
accompanying glaciation cycles caused sea
levels to lower and rise over the cons, so that
such deposits now lie offshore.

Among offshore commodities being mined
today, deposits of sand and gravel rate second.
only to oil and gas in value and volume. These
deposits consist of resistant mineral grains that
are concentrated by the action of waves and
tides. They originate from continental sources
and from carbonate shells, which come from sea
animals that extract calcium carbonate
 CaCO,! from the seawater. These resources are
plentiful and are renewable as long as proc-
esses of weathering and erosion operate and as
long as sea critters build CaCO, shells.

In the next few decades the mining of deeper
deposits, which have fewer negative implica-
tions for coastal environment and recreation,
will replace the mining of shallower deposits.

Polymetallic Nodules and Crusts
Potato-shaped marine manganese nodules

may cover as much as 15 percent of the ocean
floor. Ranging from 2 centimeters up to softball
size or larger, they essentially form a thin,
discontinuous layer of ore on ocean Aoors
throughout the world �!. The highest grades of



these ores are 4,000 to 6,000 meters below sea
level. In contrast to the depths at which nod-
ules are found, rich manganese crusts several
centimeters thick form a veneer on seamounts
approximately 1,500 meters below sea level �!.
Both nodules and crusts form by precipitation
of manganese and iron oxides from seawater by
either organic or inorganic processes �!. The
adsorption of nickel, copper, cobalt, and other
metals onto the spongelike surfaces of manga-
nese nodules and crusts accounts for the enrich-
rnent of these metals to possible ore values,
Manganese nodules or crusts will someday
become important sources of manganese,
nickel, copper, and cobalt, and potentially of
molybdenum, vanadium, and zinc  I !. Nodules
have even been investigated for direct use in
exhaust-gas scrubbers because of their ability
to adsorb large quantities of acid-rain-forming
sulfur dioxide  SO.,! �!,

For now, the dis~advantages of nodule and
crust mining seem to far outweigh the advan-
tages. A potential mining site would require
nodule density not less than 10 kilograrns per
square meter on an ocean floor that is free of
major obstacles, and access to 50,000 square
kilometers of ocean floor to permit at least 20
years of mining �!. The number of sites having
these characteristics remains to be determined.

Land-based supplies of the metals contained
in nodules and crusts are currently available,
and there is little economic motivation to de-
velop ocean resources. However, the advan-
tages of ocean mining will eventually cause
them to be used. What is more, ocean manga-
nese oxide deposits are renewed, sometimes
more rapidly than the metals in them are con-
surned on land �!. Such ocean deposits could
become our first renewable metal resources,

Oozes arrd Muds
In addition to manganese nodules, other

deep-ocean mineral deposits that may be mined
in the next 50 years are phosphorite, glauconite
 used as a soil conditioner and water soltenerl,
aluminum-rich red clays  used in fire brick!,
and metalliferous, siliceous, and calcareous
oozes �!. Oozes originate as plankton, tiny or-
ganisms that accumulate stores of phosphorus,
calcium carbonate, silica, and even heavy
metals such as uranium, vanadium, molybde-
num, and nickel during their life cycles, When
the organisms die, these minerals are released
into the sediments of the shelf or deep-ocean
floor, sometimes forming concentrated oozes of
high purity. Uranium-rich oozes are currently
being mined at the bottom of the Black Sea.

Black Smoker Deposits
News of the potential mineral wealth and

biological wonders of smoker deposits, the most
recent undersea mineral discovery, fills scien-
tific journals. In the deep ocean, polymetallic
sulfides are deposited at vents in the ocean
floor where seafloor hot springs mix with cold,
ocean-bottom water, Here, minerals of iron,
copper, zinc, cobalt, lead, silver, cadmium,
vanadium, barium, molybdenum, manganese,
and gold form crusts and chimneylike spires of
base-metal sulfides heaped on the ocean floor.

Black smoker deposits form intermittently
along the 75,000-kilometer midocean ridge
where the great oceanic plates are being forced
apart by the formation of new igneous rock.
Searches for communities of unique organisms,
which are dependent on the heat and hydrogen
sulfide in emerging hot  hydrothermal! solu-
tions near the ridge, have located smoker dis-
charge centers and the resulting mineral depos-
its �!, Variations in water chemistry and
seafloor sediments are used in exploration for
these deposits, The era of systematic exploration
for hydrothermal mineral deposits at seafloor
spreading centers has only begun.

The high ore grades of the smoker deposits,
their moderate depths of occurrence <about half
as deep as manganese nodules!, and the geol-
ogically rapid rates of their formation  Less than
100 hundred years compared with millions of
years for manganese nodules! indicate that
they may provide a source for base metals late
in the riext century  8!. Our understanding of
such unique seafloor geologic processes as the
venting of sulfides will lead to discoveries of
rich land deposits at "ancient" seafloor sites.
These sites were transported to their present
locations by the same continent-building proc-
esses that pushed up the great sheets of sea-
forrned limestone and sandstone that are the
Rocky Mountains,

Metalliferous Brines
Metal-rich brines are genetically similar to

ocean-ridge smoker deposits. Red Sea brines
containing manganese, copper, zinc, lead, iron,
cobalt, silver, and gold may be mined early in
the next century as they are relatively shallow,
unusually warm, easily accessible, well de-
scribed, and close to European markets Basins
such as the Gulf of California, which are
shaped by the same geologic processes that
formed the Red Sea, may now be accumulating
future stores of metals
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Seawater as an Ore
Water is itself an economic mineral. We are

depleting our fossil reservoirs of fresh water
 water which has accumulated underground
over thousands of yearsl, and we will become
increasingly dependent on the ocean for our
d.rinking water, Fresh water is already distilled
from seawater on the coasts of desert lands, but
the process is extremely energy dependent.

7he oceans are a vast liquid mine, sometimes
called a "chemical soup," of astronomical size.
About 60 billion tons of gold, manganese,
copper, uranium, silver, and boron are dis-
solved in ocean water �!. Every naturally
occurring element is probably a constituent of
seawater  9! These elements are leached from
rock fragments that are eroded from the conti-
nents and washed to the sea, In addition,
tremendous volumes of' metallic solutions flow
from hydrothermal vents across the seafloor.

Table salt, magnesium salts, and bromine
are commercially recovered. from seawater. !n
the future, extraction of potassium, iodine, gyp-
sum, sulfur, sodium, fluorine, chlorine, and
ammonia from the ocean may be practical.
Extraction of precious metals from seawater, a
longtime dream of many alchernists and met.al-
lurgists, could become a reality. The Nobel
prize-winning German chemist, Dr. Fritz
Haber, spent years trying to extract gold from
seawater. What Dr. Haber and other scientists
have found is that. based on preseot technol-
ogy, the tremendous amount of energy required
for extraction is far higher in price than the
value of the most precious of metals �!.

The waters of the oceans hoM tremendous
mechanical, thermal, and nuclear energy. If
nuclear energy is to be produced by therrnonu-
clear fusion, thereby avoiding the radioactive
waste associated with nuclear fission, then
lithium or deuteriu.m will be needed. Uranium,
thorium, lit,hiurn. and deuterium  heavy hydro-
gen! are present in su%cient quantities in the
seawater to sustain society's present rate of
energy use for the remainder of the life of the
solar system �!.

Mining and Exploration
For the most part, existing ocean niines are

shafts sunk from shore that extend beneath the
shelf, and artificial islands, which are used as
bases f' or mining operations. We see evidence of
futuristic ocean mining technology at work
today in the petroleum industry. In 138 meters
of storm-swept North Sea stands an 83-story

concrete and steel oil-drilling rig �!, This
skyscraper is a self-contained industrial park.
Eventually, we will mine more efficiently with
equipment that will work at the ocean bottom
rather than from the unstable sea surface.

Nature has provided the energy to grind and
sort mineral particles hy density, generating
valuable concentrations of minerals. Floating
suction, airlift, and bucket-dredging systems,
already being used for retrieving nearshore
deposits, will be adapted f' or use in deep-ocean
deposits. New technologies for placer mining
include a three-legged "walking" dredge that
works at the seafloor, hovercraft dredges,
nuclear-powered dredges, and bottom-crawling
robots that suck up sand with their tentacles �!.

Mining manganese nodules has been com-
pared to the harvesting of a potato field by a
Martian spacecraft flying 5,000 meters above
its target at night in the fog. However, avail-
able systems have been adapted to the task.
Two methods for mining nodules are ready for
prototype testing, and several others are in
planning stages or on the drawing boards �, 8!.
Similar techniques, at shallower depths, will be
used for mining phosphorites.

Although technology to fabricate the required
components is available, integrated equipment
to mine polymetallic sulfide deposits does not
yet exist. The discovery of these deposits is too
recent and thr. economics unfavorable,

Deep-sea research has developed systems
using electrical, hydraulic, mechanical, televi-
sion, and sonar components that are efficient at
5,000 meters and adaptable to mining  8, 10!,
Future exploration with manned and un-
rnanned submersibles will use the latest tech-
nological advances in underwater camera
systems, fiber optical systems, laser scanrung,
and side-looking sonar. Exotic geochemical
techniques and geophysical methods such as
satellite remote sensing, rcflection and refrac-
tion seismology, and magnetic and gravity
surveys will also be employed, along with
computer-aided digitizing and imaging of data.
Early in the first half of the twenty-first cen-
tury, towed spectrometers will "read" the
chemistry of ocean floor minerals.

Through bioindustrial processes, we can use
animals and plants to either mine valuable
commodities or remove toxic pollutants from
the ocean waters, Sea worms can concentrate
vanadium in their bodies, lobsters extract
copper, and fish accumulate lead in their bones.
Iodine is concentrated by seaweed by a factor of
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a hundred thousand. In Tokyo Bay, th» concen-
tration of pollutant mercury by fish led to the
lethal Minainata disease �t

Genetic engineering may increase the capac-
ity for organic extraction of economic minerals
or hazardous contaminants. Uranium has been
experiinentally extracted by algae with side
products of methane and fertilizer; gold and
copper extraction from ores are being enhanced
by bacteria �!. Recent discoveries of unique
organisms living at smoker vents on the
seafloor may help us to process our metallurgi-
cal wastes, for these extraordinary creatures
are able to process pollutants, toxic to humans,
for their own benefit. When we understand the
mechanisms of such selective absorption, we
may be able to replicate and apply them  9!,

Challenges for the Future
Future exploitation of marine mineral depos-

its will depend on appraisal of the resource. The
origin, mode of occurrence, distribution, grade,
and rninability of the ocean resources must be
known in order to address environmental,
econoinic, social, and political concerns.

Environinental problems inust he solved
before any marine mining operation can begin.
Changes in the particle content of the water, in
the chemistry of the water and sediinents, and
in the contour of the seafloor and shoreline will
afTect many features of the marine environment
<2, 9!, Research on ocean floor life must keep
pace with developing mining technology, The
destruction of ecologic niches is to be avoided,
and it is not known how successful biological
renewal of mined out areas will be. Many other
problems are inherent to the mining field in
general, yet all of these are tangible problems
with foreseeable solutions.

Economic conditions are not predictable. Cur-
rently, there is little economic pressure to
encourage the development of many of the
world's ocean resources. Aggregates and ofl'-
shore placer minerals are currently being
produced, and deeper shelf deposits of
phosphorite and glauconite are close to being
economically viable, due to their proximity to
areas in need of fertilizer. A significant change
in the supply and demand of metals is needed
before mining of the deep-ocean deposits of
manganese nodules, crusts, and smoker sul-
fides is practical, They are a store for the future.

Each Ainerican industry started in the last
century has taken an average of 30 years to

develop From the Wright brothers' first flight
in 1903, the first reliable transport aircraft was
developed in the 1930s, and the industry
reached maturity 30 years after that with the
development of the jet aircraft  8!. We are just
now at the Kitty Hawk of mining our oceans, a
storehouse of minerals, Today's technology
gives us a peek at. ocean mining 30 years from
now, but to perceive tomorrow's jet age in ocean
mining we must look to science fiction stories,
We have seen that such visions eventually
become reality.
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�! What effects would the exploration and
mining of these placer deposits have on the
living resources of the shelf?

�! Who has the responsibility for managing the
allocation and extraction of these mineral
resources?

The Nature and Geographic
Distribution Of Potential
Mineral Resources

Several well-defined heavy mineral concen-
trations  specific gravity greater than 2,96!
occur in the unconsolidated surface sediments
on the continental shelf off the Pacific North-
west  figure 3!. Significant concentrations of
heavy minerals � to 42 percent! are present in
these surface sediments in limited areas of the
inner shelf off northern California, Much larger
patterns of heavy mineral concentrations �0 to
56 percent! were discovered in the surface
sediments off southern Oregon �2!. They are
frequently aligned parallel to the present
shoreline, indicating possible ancient beaches
which are now submerged and buried. They
cover between 10 and 200 square kilometers of
the shelf off Oregon and exceed the largest
surface area of any placer deposit yet observed
in the modern beaches or in the ancient coastal
terraces in the area �, 8, 12!, Farther to the
north, mineral accumulations of heavy rniner-
als are centered around the mouth of the Co-
lumbia River and along the inner shelf off
central Washington

An analysis of the heavy minerals in the
opaque mineral fraction  specific gravity
greater than 4.3! of the sands shows the geo-
graphic distribution and relative abundances of
titanium and chromium in coastal rivers and
beaches and on the continental shelf  figure 4!.
Titanium-bearing ilrnenite is the major metal
deposit north of 43 N latitude off northern
Oregon and southernmost Washington, while
chromium-bearing chromite generally domi-
nates over ilmenite south of 43" N latitude off
southern Oregon and northernmost California.
Titanium and chrorniurn concentrations on the
shelf follow a similar regional pattern. Tita-
nium drops draniatically from greater than 2O
percent south of the Columbia River to less
than 10 percent near the inouth of the river.
The Columbia River has diluted the marine
placers of southwest Washington with mag-
netite, which is the least important placer
m.ineral. Significant amounts of chromium and
titanium overlap between 42.7 N and 43.2' N

latitude in southern Oregon In addition, the
mineral garnet, which is used for abrasive
materials, and zircoiuum-bearing zircon are
present in these coastal and shelf deposits.

Trace concentrations of gold locally occur in
the sandy surface deposits of the inner conti-
nental shelf off southern Oregon and northern
California �4!. Gold particles in economic
concentrations are also present in both modern
beach and terrace placers in the adjacent
coastal regions, which suggests that significant
gold is also present in the subsurface deposits
of the shelf. Recent work by the U,S. Bureau of
Mines in the coastal terraces identified the
presence of the platinum group of inetals in the
terraces and river deposits of southwestern
Oregon; they may be present on the shelf in
conjunction with the gold,

Magnetometer surveys of a well-defined
modern beach placer from central Oregon
 Otter Rock beach! and of coastal terrace plac-
ers from southern Oregon  Seven Devils and
Eagle Nines! show that the magnetic minerals
in the placers produce magnetic anomalies that
help outline the width and length of these min-
eral deposits �, 15!. The beach placer extends
about 1,000 meters alongshore and 100 meters
across-shore and ranges from greater than 1.5
meters to less than 0.1 meter in thickness. This
elongate and lens-shaped placer contains about
80 x 10' cubic meters of sediment with more
thari 50 percent heavy minerals, In the mines
the black sand placers occur beneath a sedi-
rnent overburden ranging from a few meters to
about 20 meters as identified in drill holes
along the survey traverses, Recent studies of
the magnetic susceptibility of placer sands
along the coast show that all of these placers
have sufhcient magnetic material  magnetite!
to generate detectable magnetic anomalies.

A reconnaissance magnetometer survey
made on the continental shelf with a ship oR
the Rogue, Sixes, and Coquille rivers over
surface concentrations of heavy minerals sug-
gested the existence of possible placer accurnu-
lations  figure 5!. Magnetic anomalies are
associated with the heavy niineral concentra-
tions in the surface sediments indicating prob-
able submerged ancient beach placers elon-
gated paraHel to the shoreline. The largest
observed magnetic anomalies are oR'the mouth
of the Rogue River while less prormnent anorna-
lies have been observed off the Sixes River and
in the Cape Blanco area. Modeling of the mag-
netic anomalies suggests that the magnetic
bodies are produced by magnetite-bearing



placers of about the same size as the bkack sand
deposits in the modern beaches and elevated
terraces onshore  figure 6; 11!.

Future Research Exploration
To assess the economic and strategic impor-

tance of the potential heavy mineral and metal
placer deposits on the Pacific Northwest shelf,
we propose a plan for future exploratory re-
search. The plan has three main stages, The
first stage is to identify potential mineral
resources on unexplored portions of the shelf
and their onshore sources. The second is to
conduct a ship or airborne magnetic survey of
heavy mineral concentrations to locate and
define the dimensions of possible placer bodies
on the shelf. And the third stage is to core the
magnetic anomalies with a vibrating tube
 vibra core! to confirm the type of minerals and
metals, dimensions, and probable economic
value of the placer deposits.

The recent discovery of abundant titanium-
bearing ilrnenite in the opaque mineral fraction
of the surface sediments on the shelf off central
and south-central Oregon �3! should be fol-
lowed by a detailed study of the distribution,
abundance and economic grade of ilrnenite on
the shelf off northern California and from
central Oregon to northern Washington. On-
shore sources of ilmenite should be located in
the Coast Range to determine where higher
grade mineral sources might have supplied
coastal placers in the geologic past. Several
hundred existing surface samples from the
continental shelf in the Oregon State Univer-
sity and University of Washington geological
archives need to be analyzed for their heavy
mineral concentrations and ilmenite content,
The northern California shelf should be studied
in a similar fashion to define the chrornite,
zircon, and gold content of the shelf deposits.
Onshore sources of these minerals and metals
in northern California are well known, but
their offshore distributions are not known.

A detailed magnetometer survey should be
conducted of the major heavy mineral concen-
trations on the continental shelf  that is, off the
Rogue River, Cape Blanco, Umpqua River, and
Columbia River areas! to demonstrate whether
magnetic anomalies actually define buried
placer deposits. A vibra corer can be operated
from a ship to obtain sediment samples up to 10
meters long and 4 inches in diameter. The
samples can be analyzed in the laboratory
onboard the ship or in an onshore laboratory for
their mineral and metal content to obtain an

estimate of the economic value of the deposit.
In addition, these samples will provide essen-
tial information about the origin of the deposits
 that is, ancient buried beach sands or river
channel sands and gravels! and their geological
history for the prediction of the locations of
similar deposits elsewhere on the shelf,

Future Industrial Exploration of
the Shelf

The aforementioned research studies should
determine which concepts and technologies are
the most cost efFective techniques for the explo-
ration of the continental shelf off the Pacific
Northwest. Land use planners need to identify
the areas of potential conflict between the
hard" mineral and living resources to make

informed decisions about the environmental
impacts from mineral extraction. Large areas of
the shelf need to be surveyed, and areas where
minerals are concentrated need to be mapped
rapidly and accurately.

Several types of surveys, in addition to the
magnetometer surveys, are needed to conduct a
detailed commercial exploration program of the
mineral resources of the shelf. Swath mapping
bathymetry  highly accurate mapping of off-
shore topography! was initiated on the shelf by
the National Ocean and Atmospheric Admini-
stration and will shortly be declassified by the
U,S. Navy, It will be most useful in locating the
remnants of ancient. headlands. Peterson et al.
 8! showed that the heavy mineral placers on
the coast tend to accumulate along the south
side of these promontories. High-resolution side
scan sonar can be used to image the seafloor to
locate possible remnant sea clifFs associated
with buried shorelines as well as the head-
lands. High-frequency, high-resolution seismic
reflection tools will determine the thickness
and geometry of the unconsolidated deposits on
top of bedrock, Finally, vibra core drill holes
will be required to prospect the deposits to
determine the economic value and geometry of
specific placers prior to any ofFshore mining.

These detailed prospecting surveys are
essential for future mining activities on the
northwest Pacific shelf because �! the highest
grade deposits must be identified for the profit-
able recovery of the desired mineral and met-
als; �! the precise location of the placers is
needed to determine any potential environ-
mental conflicts with living resources in the
target areas; and  % the mineral and metal
extractions need to be confined to relatively
small areas of the shelf to restrict the adverse
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effects of sedinient removal and disposal at the
mine site. Careful prospecting often means the
difference between success and failure in a min-
ing operation, especially in the ocean environ-
ment. Given the present mineral studies and
prevailing prices of the economic minerals and
metals, more than one mineral or metal is
probably required in the placer deposit if off-
shore mi~ing is to be profitable,

Future Mining Activities
While several different types of offshore

mining vessels are currently in use around the
world, the most suitable one for the Pacific
Northwest appears to bc a trailing suction
dredge �6!, The principal components of this
dredge are a suction device and a suction line
 pipe! mounted on a vessel, This dredge line
extracts a slurry of unconsolidated sand and
gravel along a narrow, well-defined path on the
seafloor, using a powerful mechanical pump or
airlift. The sediment is pumped into screening
and gravity separation devices, such as cones,
jigs, spirals, or a large sluice box, sitting on the
deck of the vessel. As the seawater flushes
through the devices, gravity separates the
economic heavy minerals and metals from the
light minerals. No chemicals are used in this
operation at sea. With some modification to the
dredge, the spoils  light minerals! could be
piped or dumped back to the seafloor There are
no at-sea processing plants exactly like the one
described, but development of the system is
believed to be feasible and might not require
additional major costs beyond those experienced
by other offshore dredging technologies �6!,

A probable mining scenario using this type of
trailing suction-head. dredge was recently
proposed by Ritchey �7!, U.S. Bureau of Mines,
for the recovery of heavy mineral and metal
placers off southern Oregon. The material
would be screened and concentrated onboard
the vessel, which would reduce the original
volume of dredged material to about 50 percent
and allow the collective recovery of about 90
percent of the desired heavy minerals. The min-
eral concentrates can be either placed in the
hold of the dredge, called a hopper dredge, or
piped into a barge or other vessel for transport
to a suitable port for processing. Because of the
adverse weather conditions  for example, large
waves and accompanying high winds! from
about November through April on the Pacific
Northwest shelf, mining activities probably will
be restricted to about six months of the year.

Onshore processing facilities are needed to

further concentrate the heavy mineral deposits
initially processed at sea and to separate such
economic constituents as chromite, ilmenite,
rutile. zircon, gold, platinum, and garnet. The
type of ratio of various minerals and metals
present in each concentrate will vary with
location. Present research studies suggest that
chrornite, zircon, gold, and platinum should be
more abundant off the Rogue River area and
south into northern California. Ilmenite, gar-
net, and zircon are likely to be more abundant
off central Oregon and ilmenite and zircon oA'
Washington. Virtually all the econoinic miner-
als and metals discovered to date are believed
to occur in the vicinity of Cape Blanco and the
Sixes River off southern Oregon.

Several factors, such as the grade of the ore
deposit, the annual mining capacity, and the
distance from the marine placer deposit to the
onshore processing plant, must be considered
in a cost analysis of a potential offshore mining
operation, as Ritchey had point out �71, His
analysis shows that the estimated cost of capi-
tal equipment for the seagoing dredging and
processing of materials ranges from $28 to $85
million. Marine operating costs are estimated
between $5 and $8 per short ton. The size of the
placer deposit, the grade of the ore, and the
length of the operational schedule will be
important to the economic viability of the
mining operation.

The are grade and trace element composition
of these marine ininerals is critically important
to the economic viability of the mining opera-
tion. For example, a high chromium: iron ratios
 greater than 1.5;1! in chromite increases the
value of this mineral for the smelting of ferro-
chrome products. Likewise, high TiO,, grades
 greater than 49 percent by weight! in ilmenite
increase the value of this mineral for use as
direct feedstock in titanium dioxide pigment
production, However, trace contaminants such
as manganese, chroniium, and vanadium in
ilmemte reduce the economic potential of the
marine placer minerals.

Management of the Ocean Re-
sources

There has been considerable industry inter-
est in the exploration of the shelf placer depos-
its off Oregon during the past four years. Legis-
lation was passed in 1987 by the Oregon legis-
lature to allow the exploration of hard mineral
deposits in the submerged lands of the conti-
nental shelf  Senate Bill 606! and to establish
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the Oregon Ocean Resources Management Task
Force  Senate Bill 630!. The task force is cur-
rently developing a management plan for the
use of both renewable and nonrenewable re-
sources.  California and Washington are consid-
ering siinilar plans.! The task force submitted
an interim report to the Joint Legislative
Committee on Land Use on July 1, 19SS as re-
quired in Senate Bill 630. The final plan must
be subnutted to the Joint Legislative Commit-
tee by July 1, 1990. The management guide-
lines eventually formulated in this plan and
their relationship to present regulations al-
ready established by legislation in the State of
Oregon hold the key to future placer mining
activities on the Oregon continental shelf.

The Oregon Division of State Lands  DSL! is
responsible for developing rules and regulations
for granting leases that allow the exploration of
hard minerals within the three-mile territorial
sea off Oregon. DSL needs estimates of the eco-
nomic value of the potential heavy mineral
placers and their probable location on the
continental shelf for designating the lease
tracks and administering the leases. Unfortu-
nately, only about 25 to 30 percent of the Ore-
gon shelf  southern Oregon, 42-43 N latitude!
has been studied in enough detail to determine
the probable locations of the placer deposits. No
detailed placer studies are available on the
placer mineral composition for the northern
California or Washington shelf although a large
number of surface sediment samples are avail-
able in academic and government archives. The
type of research studies described previously
can provide the best assessment of the value of
the potential placer deposits on the shelf prior
to the leasing of tracks for commercial explora-
tion. This research should be an ongoing activ-
ity geared to the progressive exploration of the
shelf. At present�private industry lacks the
essential information on the potential economic
value of the shelf placer deposits to secure
funding froin investors for detailed exploration.
The future of offshore mining on the northern
California and Washington shelves is unknown
at present,

Government, acadeinia, and industry are
vitally interested in the geographic compatibil-
ity or incompatibility between the heavy min-
eral placers and the fisheries resources of the
shelf. How do we determine where conflicts
may arise? The authors of this paper are
amazed at the amount of multidisciplinary
information that. currently exists about the
ocean off Oregon, but are equally dismayed by

the dearth of studies that suminarize and
integrate this information to address the~e
potential conflicts. One exainple of multidisci-
plinary data integration is the comparison of
commercial fish catch data, compiled by the
Oregon Department of Fisheries and Wildlife,
with the locations of potential heavy mineral
placers, defined by offshore heavy mineral
concentrations. Such studies will help to deter-
mine if there are conflicts, on the one hand,
and, on the other hand, to ascertain precisely
where conflicts might occur. Multidisciplinary
data collection, integration and interpretation
are among the most cost effective and vital
research activities that can be conducted on the
continental margin during the next two decades.

Potential Offshore Mining impacts
Commercial exploitation  mining! of the

placer deposits will require a certain amount of
disturbance of the sediinents composing the
seafloor. The suction dredge inining techniques
should ininimize the disturbance to the sur-
rounding area, If the shelf placer deposits are
as well defined and highly concentrated in
relatively thin layers as they are in the modern
beaches and coastal marine terrace placers,
there should be minimal disruption to the
seafloor. In many shelf areas of the world,
heavy mineral placers occur in relatively low
concentrations  that is, 3 to 10 percent! and are
disseminated over a wide area  for example, the
shelf off northern Mozambique, 18!, greatly
increasing the area of the seafloor subject to
mining. The Pacific Northwest may be fortu-
nate in this regard. Good definition of the
exploration targets should help minimize the
degree of bottom disruption.

The continental shelf off the Pacific North-
west is by nature a very dynamic and unstable
environment. The high energy wave conditions
that affect the coastal region during the winter
will be beneficial in returning the mining site to
its more natural state. Long period waves
 greater than 12 seconds! touch the sea bottom
to water depths of 125 to 150 meters �9! and
stir up the sandy sediments which are then
transported along the bottom in an offshore
direction by strong unidirectional currents �0!.
Several studies show that the natural turbidity
extends some 10 to 20 meters above the seafloor
during the winter. This zone of high turbidity
shifts inshore during the summer and does not,
extend. to water depths greater than 90 meters
�1!. Careful monitoring of the recolonization of
benthic communities disturbed by mining op-
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erations will establish their recovery rates,
which can be used to determine the appropriate
mining rates to minimize effects on benthic
communities.

The environmental effects of a mineral
processing plant onshore will depend upon the
type of minerals  mainly chromite and ilmenite!
available to the plant and the specific tech-
niques used to further concentrate the minerals
extracted in the mining operation. The type of
processing plant needed in the future may be
quite different from the ones currently in
operation, In some cases it may not be econorni-
cally feasible to construct a plant in the coastal
region of the Pacific Northwest. Although this
topic is beyond the scope of this paper, it is
probably the most important one for potential
environmental conflicts,

Conclusions
Strategic and economic minerals and metals

are present in placer deposits along coastal
beaches and in ancient marine terraces of the
Pacific Northwest. Well-defined heavy mineral
concentrations are also found in the surface
sediments on the adjacent continental shelf,
Preliminary studies show that the heavy rniner-
als chrornite and zircon and the metals gold and
platinum group most likely occur from the
Rogue River area off southern Oregon, south-
ward into northern California. Chromite,
ilrnenite, gold, platinum group, garnet, and
zircon are present in the vicinity of the Cape
Blanco and Sixes River area off south-central
Oregon; this is the most diverse mineral and
metal assemblage studied to date in the Pacific
Northwest. 11menite, garnet, and zircon are
present off central Oregon, and ilmenite and
zircon occur off Washington. The future eco-
nomic value of these minerals and metals
largely depends upon the following: �l the
grade and concentration of chromite and il-
rnenite ores in the marine placer; �! the abun-
dance of associated minerals and metals which
makes the extraction of lower grade ores more
economically viable; �! interruptions or deple-
tions in foreign supplies of strategic minerals;
and <4! the type of ilrnenite  titanium! extrac-
tion and refining technologies developed in the
near future in onshore processing plants.

Additional research exploration is required to
confirm the subsurface occurrence of these
mineral and metal deposits in the form of
piacere, The most cost effective exploration
technique for locating these subsurface placers
appears to be detailed magnetometer surveys of

the existing heavy mineral concentration zones
identified on the shelf followed by vibra coring
of the magnetic anomalies, Further research is
needed to determine the ore grade, distribution,
and coastal sources of the ilrnenite, garnet, and
zircon over large unexplored areas of the conti-
nental shelf, extending from central Oregon to
northern Washington. The exploration niodels
and technologies being developed for the Pacifiic
Northwest region can be used for the explora-
tion of other coastal and shelf placers of similar
composition in the Pacific Rim region.

If current geological sampling and remote
geophysical survey technologies are used for
commercial exploration of the potential placer
deposits on the shelf, there should be no ad-
verse effects upon the environment. Because of
the concentrated nature of the minerals and
metals into placer deposits � to 10 meters
thick!, detailed exploration can accurately
outline the economic targets and minimize the
amount of sediment that must be extracted by a
suction dredge during an offshore mining
operation. Existing data bases  for example,
nunerals, fisheries, oceanographic parameters!
need to be integrated, interpreted, and sumrna-
rized in a multidisciplinary fashion within the
next several years to determine where there are
potential conflicts between the hard minerals
resources and the living resources on the shelf.
Once the areas of conflict are identified, we can
make an assessment of the environmental and
economic impacts in each area.

The State of Oregon is formulating a man-
agernent plan for its offshore resources, which
will set priorities in dealing with these areas of
conflict. However, it appears that only a small
portion of the available offshore data is going to
be used in the development of the plan by 1990
because of the limited financial resources
within this relatively short time frame. Consid-
ering the broad scope of the "hard" mineral and
living resources, the ever changing oceano-
graphic conditions, and the large geographic
area of the continental shelf, there must be an
ongoing multidisciplinary research effort on the
shelf off'the Pacific Northwest during the next
several decades and certainly well into the
twenty-6rst century.
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Table 1. Heavy minerals and metals in Inarine placers of the Pacific Northwest, U.SW

Density
 g/cm'!

Economic ValueFormulaNative Metals

17-19  +Ag!
14-19  +Fe!

precious metal
precious metal

gold
platinum

Au

Pt

Economic

Heavy Minerals

Fe,O,
 Fe, Ti!O,
 Fe,Mg! Cr, Al!,O,
ZrSiO,
 Fe,Mg,Ca,AI!, Si04!,

Table 2. Foreign sources of selected placer minerals

Foreign Sources Mineral/Metal
Substitutes

UsesMaterial

Australia �4%!
R. South Africa �4%!
Sierra Leone �4%!

pigments
titanium alloys

rutile

Australia �3%!
Canada �6%!
R. South Africa �3%!

ilmenite

& TiO, slag
pigments
synthetic rutile
titanium alloys

Australia �3% !
8, South Africa �7%!

zircon

R. South Africa �1%!
Turkey �0%!
Zimbabwe �0%!
Yugoslavia �%!

chromite

abrasives
filtration

Australia �00%!garnet

~At present there are no cost effective substitutes for titanium dioxide in pigments or for chromium
in stairiless steel production.  AII data from [1!!

magnetite
ilrnenite

chromite

zircon

garnet

foundary sand
refractories
ceramics
zirconium alloys

stainless steel

plating
refractories

pigments

5.0-5.2

4.7-4.8

3.8-5,2

4.6-4.7

3.6-4.3

iron, vanadium
titaniutn

chromium

zirconium, hafnium
abrasive

In alloys;
synthetic rutile
TiO~ slag
ilmenite

In pigments~:
rutile

clay, carbonate
zinc oxide

ln foundary sand;
chromite
In ceramics;
titanium, tin
In alloys:
titanium
starnless steel

In alloys*:
boron

In plating
nickle

In pigments:
iron

In abrasives:
diamond
silicon carbide
aluminum oxide
In Iiltration:
ihnenite
magnetite
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Figure I. Regional msp of the Northwest Pacific showing tnsjor coastal rivers, present shoreline, snd continental shelf to s
water depth of 200 meters offshore northern California, Oregon, and Washington,



Figure 2. Location of ancient marine piacere south of Cape Arago, Oregon  see figure 1 for location! Tbe Seven Devils and
Eagle-Pioneer piacere are formed on adjacent upped coastal terraces  a5er S!. The lower ~ placer was extensively
explored and mined for gold.
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Figure 3. Heavy-xnineral concentration map of continental shelf on' Washington, Oregon, and northern California  Panic
Northvvest!. Patterns indicate heavy-mineral concentrations greater than 10 percent of the sand fraction in surface
sediroents of the shelf  after 9; data from 12 and unpublished!.
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METAL COhITENT OF OPAQUE MINERALS
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yigure 4. Dist.ribution ef elementat titanium and chromium in opaque mineral fraction  density greater than 4-3 grams per
cubic centimeter! f'rom  a! coastal rivers,  b! coastal beaches, and  c! continental shelf surface sands of the Paci6c Northwest
 after 9!,



Figure 5. Magnetic survey conducted ofT southern Oregon.
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Fisheries Resources and Managem.ent in the
Twenty-First Century

Dayton L. Alverson
Natural Resources Consultants, Seattle, Washington

In.trodoction
Barring a major nuclear war or other cata-
strophic events, we must presume that fish,
fishermen, and fisheries managers will coexist
in the next century. However, correctly fore-
casting the state of fishery resources and the
character of management in the twentieth cen-
tury is about, equal to one's chances of winning
a state lottery.

I am reminded by my colleagues of those
fisheries "seers" who were courageous enough
to forecast the developments of the groundfish
fisheries ofF Alaska about 10 years ago. Even
the most optimistic projections, which included
those of iny firm, Natural Resources Consult-
ants, underestimated the rate of development
and maturation of this fishery and failed to
predict the economic shifts which would stimu-
late U.S. development of the groundfish fisher-
ies in the Gulf of Alaska and Bering Sea.

The Alaska Example
Before looking into the twenty-first century,

let me reconstruct the significant events affect-
ing the history of the groundfish fisheries off
Alaska in the 1980s.

At the beginriing of the 1980s, U.S. fisheries
in and oF Alaska were dominated by the tradi-
tional high-value salmon and crab operations.
The only U.S. high seas groundfish fishery of
any significance was the halibut line fishery,
producing a paltry 12,006 metric tons of fish a
year �k The extensive groundfish resources of
the region � about 2 million metric tons � were
being harvested largely by Japanese, Soviet,
and Korean fisherinen,

The major concerns of U.S. fishery managers
working with the resources harvested in the
U.S. Fishery Conservation Zone  FCZ! were
focused on encouraging the rational use of the
fishery stocks and limiting the impacts of
foreign fisheries on traditional U.S. fisheries.
The efforts of U,S, fishermen and processors
were largely dedicated to finding an economic
or po!itical lever to eliminate foreign fisheries
and replace them with U.S. counterparts. Their
goal was full Americanization of the U.S. Exclu-

sive Econormc Zone  EEZ! off the Pacific North-
west and Alaska.

Now, in the late 1980s, the traditional U.S.
salmon, crab, and halibut fisheries of the region
are augmented by a U.S, high seas trawl and
line fleet that harvests all of the available 2
inillion metric tons of groundfish in the region.
Furthermore, it also appears that we will be
processing all of the fish caught from the 3-to-
200-mile zone off Alaska by 1991, The fish will
be processed into fillets, blocks, surimi, and a
number of headed-and-gutted products. An
industry that was nonexistent a decade ago will
generate annual sales in excess of a billion
dollars,

Quite a success story. But let me complete
this picture.

It is now apparent that not only have we
Americanized the fisheries of the region in the
last ten years, but, we have also already over-
capitalized some elements of this fishery, By
1990 we will have at least 52 factory trawlers
 including 6 motherships!, 100 catcher/trawlers,
20 freezer long-liners, and over 1500 catcher
long-liners in the fleet. We are in the process of
significantly overcapitalizing every sector of the
catcher fleets, Line fishermen are at odds with
trawl fishermen over resource allocations.
Crab, salmon, and halibut fisheries claim that
incidental catches by trawlers are severely
reducing their harvesting opportunities. In-
shore fishermen are disturbed over the escalat-
ing levels of offshore fishing. Alaska's fisher-
men are unhappy with the intrusion of distant
water fishermen from Oregon and Washington.
Shortened seasons, by-catch limitations, gear
restrictions, and area restrictions have become
integral components of management of a fish-
ery that was nonexistent only a few years ago.
And all of these measures operate, directly or
indirectly, to increase fishmg costs. Add to all
this a growing international fishery adjacent to
the U.S. EEZ in the Bering Sea on stocks
considered to be a transboundary resource
indigenous to the U.S. 200-mile zone, and we
have a camera snapshot of northeast Pacific
whitefish problems.



These sorts of problems are, of course, not
unique to the Pacific Northwest and Alaska;
they are global phenomena. A great deal has
been written about the explosive growth of
fisheries and the ensuing management prob-
lexns which followed World War II, and it is not
my purpose here to recast global ocean develop-
ments during this era. It seems sufficient to
note that during the 38 years of my career, the
oceans have been portrayed by the optirnists as
the earth's last frontier � a reservoir which
would provide protein for the expanding world.
populations, a region of our sphere less under-
stood than the xnoon's surface, a further energy
source to augment dwindling fossil fuel sup-
plies. The pessimists, on the other hand, point
to a global cesspool for xnedical and other
wastes and a dying biological system whose
resources have been contaminated, overex-
ploited, and depleted, with more and more
species threatened with extinction.

It is hard to believe that these different views
could develop and coexist in such a relatively
short time span. These disparate expressions
might be discarded as reflecting either people' s
romantic view of the oceans or their pessirnisxn
and cynicism about all huxnan activity, This is,
however, an overly simplistic disxnissal of
confhcting views concerning the status of the
ocean environxnent and its biota. Some of this
confusion can be traced to overt distortions of
facts designed to achieve the narrow interests
of commercial, recreational, and environmental
groups. But of greater importance has been the
rate of change in the use of ocean resources,
coupled with our inability to monitor effectively
the consequences of the accelerated use pat-
terns.

The problems associated with an accelerated
change are clearly stated by, Sir Soily Sucker-
man, a former advisor to the British govern-
ment:

We live in a period of uncontrolled and
accelerated change, an age in which tech-
nology has raced ahead and in which hal-
lowed social values have tuxnbled.... We
live in an age of paradox: an age in which
the politician has been straining after the
scientists and technologists, and in which
the latter have been trying to understand
the social consequences of the innovations
to which their work has led. The world is
clearly living through a period in which the
aims of politics and the outcome of scien-
tific endeavor appear to clash.

With these sobering thoughts, I will surround
myself with crystal balls, Ouija boards, astro-
logical charts, and Jean Dixon predictions, and,
foregoing the analytical methods for short- and
long-term forecasting, fall back on simple
intuition in dealing with the twenty-first cen-
tury. In order to provide something of inore
lasting value to this volume. I shall initiate my
discussion with a short review of the state of
the world's fisheries and fisheries resources and
management, This will provide us with a launch-
ing platform from which to visit the future.

Current State of World Fisheries
The world harvest of finfish and shellfish

during 1988  figure 1! is expected to approach
100 inillion metric tons  round weight!, or about
20 kilograxns �4 pounds! for each man, woman,
and chiM living on our planet �!.

This harvest includes aquaculture production
from both fresh and marine species. It is inter-
esting to note that world harvest, which dipped
somewhat in the early 1970s following the
collapse of the Peruvian anchovy fishery, has
continued to grow and has reached a level that
the skeptics doubted could occur and the opti-
mists have found disappointing.

Of the approxixnately 38 million metric tons
increase in the world harvest of fishes which
has occurred since the early 1970s, a consider-
able portion can be traced to the sigriificant
growth in the production of pelagic species � in
particular herrings, sardines, and anchovies
 figure 2!. Of the top 20 species listed for 1986,
nine were herring-like species  table 1!. The
large increase in pelagic species production was
spurred by major growth in Japanese as well as
South American pilchard catches.

The most recent review of the status of world
fishery resources states that "some of the major
changes occurred in the catch of the shoaling
pelagic species which seem particularly liable
to long-terin natural changes. The causes of
these natural changes are seldoin clearly
known or understood." One of the most dra-
matic has been the increase in catches of the
Japanese sardine in the coastal water around
Japan. The catch of this species was down to
around 9,000 xnetric tons in the mid-1960s but
exceeded 5,100,000 xnetric tons in 1984 �!.

World production of species classified as
whitefish  cods, hakes, redfishes, and so on! has
risen from about 16 xnetric tons in 1970 to
about 23 million xnetric tons in 1986, Much of
this increase can be traced to the growth of the
Pacific pollock fisheries in the north Pacific,



Figure l. World harvest of finfish and shellfish lincludes aquaculture production. Source: �l.
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Figure 2, WorM catch of major pelagic groups, Source' �!.



which skyrocketed froin about 2.5 million
metric tons in 1970 to over 8 million metric
tons in 1987. Most of this catch increase repre-
sents new production from the northwest
Pacific region  figure 3!, which has shot up from
about 1.5 to 7 million metric tons in the past
two decades, By contrast, catches of Atlantic
cod declined over this period,

The harvest of various shellfish groups has
also grown significantly since the early 1970s,
buoyed by the increased aquaculture produc-
tion of these species. This is particularly evi-
dent in world shrimp production which has
about doubled since 1970, from 1 to 2 million
metric tons. However, since 1980 all of the
growth can be traced to aquaculture production
 figure 4!. Harvests of other major shellfish
groups are shown in figures 5a and 5b.

The developinent of the fisheries for finfish
and krill in the southern oceans continues
slowly and is dependent on large vessels from a
few countries. Although the fishery for krill
expanded rapid.ly after it started 10 years ago
and reached over 500,000 metric tons in the
1981-1982 season, recent catches have been
less than half that amount, possibly reflecting
the decreasing demand for krill. However,
several countries have reported recent success
in preparing krill products, and the reported
catch in 1985-1986 increased to 430,000 metric
tons, Catches of finfish have remained fairly
constant over the past few years. Antarctic
icefish at present dominates the catches, but in
general these slow-growing fishery resources
are fully exploited or overexploited.

All of this, of course, tells us very little about
the economic state of fisheries  most of which
are overcapitalized! throughout the world, but
does tell us that world fish production has
continued to creep upward towards the 100
million metric ton level. Information on world
aquacultural production is not adequate to
accurately differentiate between levels of
increased fish and shellfish from natural pro-
duction and from that of aquaculture. It is
evident, however, that world aquaculture
production nearly doubled between 1975 and
1983 f4,974 to 8,107 thousand metric tons!
 table 2!, and we must presume that it will
continue to grow at a rapid geometric rate.

The State of World Stocks
The state of world fisheries is reviewed by

the United Nations Food and Agriculture
Organization of the United Nations  FAO!
every two years. For many of the world stocks

there is very little information; thus the state of
the resources is largely unknown. However, for
those resources for which information is avail-
able, I have somewhat subjectively grouped the
FAO worM st,ate of resources classification into
four broad categories: underexploited, mod.er-
ately exploited, fully exploited, and overex-
ploited. Of the 186 stocks or stock groups for
which information was available, 10 were
underexploited, 43 were moderately exploited,
89 were fully exploited, and 44 were overex-
ploited, If this is representative of the many
stocks for which we have no data, it seems that,
about 25 percent of the world fish stocks are
overexploited.

If we examine the FAO report from the
standpoint of regional impacts, it seems that
the northeast Atlantic is in the worst shape,
Eleven out of 19 stocks in the region are re-
ported as overexploited. The eastern central
Atlantic also comes up with bad scores, with 9
out of 18 major stocks noted as being over-ex-
ploited. These two areas account for 43 percent
of the stocks reported as being overexploited,
Other regions having poor marks include the
northwest and the southeast Atlantic.

The 44 stocks reported as overexploited in
1987 represent a inajor increase over the 23 for
the previous two-year period �985!. It is diffi-
cult to tell, however, whether the report reflects
a deterioration in the state of world fisheries or
improved reporting by the participating coun-
tries. What is apparent is that the number of
underexploited stocks in the State of World
Fisheries Resources reports has steadily de-
clined, dropping from 20 to 10 between 1985
and 1987.

In surnrnary, it appears that although there
has been a continued growth of world fisheries
in recent years, much of this growth has re-
sulted from species diversification, aquaculture,
expansion opportunities beyond 200 miles, the
overexploitation of stocks in some traditional
fisheries, the use of unconventional species, and
the resurgence of the abundance of several
small pelagic species, The great geographic
expansion of fisheries which marked the 1960s
and 1970s appears to have largely run its
course, although further development of the re-
sources beyond national jurisdiction is likely to
occur. More and more species are nioving into
the fully exploited and overexploited. categories.
The FAO reports do not differentiate between
effects associated with natural fluctuations and
those associated with fishing and deterioration
of the environment, I must, nevertheless,
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CATCH  METRIC TONS!
1986 1985 1984SPECIES

Atlantic cod

Tshle 1. Top 20 species, 1984-1986. Source: ~3!.
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1,957,65S
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983,514

665,995

705,590
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5,361,326
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2,013,385
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911,548
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Figure 3. World catch of major whitefish groups. Source: �,1.

Figure 4. World shrimp production. Source; I'2!.
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conclude that most of the world's great fish
stocks  herring, cod, and tuna-tike species! are
now subject to relatively intense fishing activi-
ties and that, a number suffer from misuse in
terms of optimization of yield per recruit,
Further, I surinise, but cannot document, that
a fair number of stocks also suffer from overex-
ploitation of the parental stocks.

The State of Fishery Management
Management of the world's fisheries under-

went a major change following the extension of
national jurisdiction which occurred in 1.970. A
nuinber of the world's international fishery
bodies it! volved with the management of inter-
national fisheries ceased to exist or had their
charters sharply modified. Coastal nations
inherited the jurisdiction of the vast majority of
the fish stocks which inhabited waters over the
continental shelf areas of the world oceans.

Although the vast majority of the world' s
coastal states supported extended jurisdiction,
many were unprepared to take over the care-
taker role of the adjacent fishery resources or to
enforce fisheries measures on their citizens,
inuch less those of other states. The situation
was perhaps not much better in many coastal
developed nations of the world who, without
access to previously available resources, corn-
mitted only meager funds to managing and
monitoring fish stocks in regions beyond their
area of national jurisdiction.

How much progress has been made since the
extension of national jurisdiction? The FAO
notes that "the majority of stocks are regularly
inonitored only in a few areas such as in the
northern parts of both the Atlantic and Pacific.
There remain many areas with important
fisheries not yet satisfactorily covered..., The
problem is particularly acute in sub-regions
where resources are shared and where little
progress towards coordinated management will
t,ake place until some equitable distribution of
understanding and competence has been
achieved" �!.

From the perspective of FAG, developmental
expenditures far outweigh those for manage-
ment, I strongly suspect this is the case be-
cause, over the past decade, loan and aid agen-
cies have been more receptive to development
proposals than to those concerned with inan-
agement. However, this has not necessarily
been all bad as it relates to proinoting fishery
management skills.

The extension of national jurisdiction encour-
aged many developing countries to believe that

they could achieve a certain amount of eco-
nomic rent, if not added animal protein supply,
from the fishery resources adjacent to their
coast. From the world catch statistics, it ap-
pears that some developing nations have been
relatively successful in increasing fish produc-
tion. In those areas where developnient has
been successful, it is apparent that it also has
initiated the process of institutional develop-
ment and resource management,

On the other hand, the rate of success in
fishery development projects in many areas of
the world has not been very impressive. The
basis for failure of many fishery development
projects has been the subject of recent debates;
frequently, a number of culprits are identified,
one being the lack of infortnation on the fisher-
ies of concern before the project starts. The
argument is rather a "Catch 22" in that it is dif-
ficult for developing countries to give priority to
establishing fishery management institutions
and monitoring systems without the existence
of a major fishery. On the other hand it doesn' t
make good sense to invest in development
without knowledge of the available fishery
resources of the region.

For reasons entirely extraneous to extended
jurisdiction and the rate of fisheries develop-
inent. the capacity to manage the ocean's living
resources in inany developed countries probably
eroded during the 1980s. The great enthusiastn
for ocean exploration and development which
accompanied the growth of oceanographic and
fisheries science during the 1960s and early
1970s has wavered. The bloom is off the rose
and governmental policymakers are beset with
a host of other problems that are tnore glarnor-
ous or that address more coinpelling needs. In
general, governments in the developed world
have becotne stingier in their allocation of
funds among competing users, and hence
fisheries have suffered along with many other
competitors for the available dollars,

This is perhaps best exemplified by the
decrease in national funding committed for
fisheries research in the northeast Pacific,
where a major new U.S, fishery has come into
being. The developinents to date have been
exciting and inust be recognized as one of the
great success stories in United States' fisheries.
Within this decade, U.S. fishermen and entre-
preneurs have inarshalled a fleet which is now
capable of harvesting the entire optimutn yield
established for the Bering Sea and most of the
resource potential in the Gulf of Alaska. During
the next two years they will be processing the



Figure 5a. Vforld production of major shellfish groups  molluscan Source: �I
Figure 5b.World production of major shellfish groups  crustacea!. Source: �!.

Table 2. Reported  'OM tons! of aquaculture production for freshwater and marine finfish, molluscs, and crustacea,
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vast majority of the yield potential of the re-
gion. The trawl and longline groundfish fisher-
ies of the region will by this time have a com-
bined wholesale value of about $1 billion.

There is. however, increasing evidence that
the viability of this industry may deteriorate
rapidly over the next several years, leading to a
much less competitive position. The major
change which will affect the industry's competi-
tive position in the early 1990s will be the
reduction in annual fishing time available to
catcher vessels resulting from the continued ex-
pansion of fishing and processing capacity,

The arr ay of national and international
policy issues confronting the growing
groundfish industry must be addressed by the
North Pacific Fishery Management Council
 NPFMC!, state and federal agencies, the Bush
administration, and Congress. Unraveling the
conflicts, however, will be more difficult than
the goal of Americanization, as alternative
solutions will be confused by the conflicting ar-
guments of the battling user groups. The only
real, cohesive, industry support for congres-
sional and NPFMC actions for problem resolu-
tion may target on eliminating foreign fishing
from the doughnut region of the Bering Sea and
high seas legal and illegal salmon fishing. En-
thusiasm of managers, policy makers and
politicians to deal effectively with the mundane
issues of by-catch, user group allocations, and/
or over-capitalization seems much more remote.

The ability of the NPFMC to deal with the
growing issues of user group allocation is
clearly undermined by the failure of NOAA,
Department of Commerce, to establish clear
allocation procedures and criteria and its
reluctance to perform its task as a national
caretaker of the Magnuson Fishery Conserva-
tion and Management Act  MFCMA!. The
NPFMC's performance and ability to deal with
these matters is further diminished by a con-
tinually deteriorating information base, a
situation caused by the lack of an alternative
information retrieval system to replace the
foreign fisheries observer program which is
being phased out. The U.S. fisheries conserva-
tion zone oA'Alaska will be fully Americanized
by 1990 and the available funds to conduct
research and information retrieval will only be
a fraction of those available when the fishery
was totally foreign, producing an unacceptably
low national commitment to essential data
collection, resource management;, and resource
conservation.

This story is by no means unique to our part
of the world and in various verse and form is
repeated by fishery managers throughout the
world.

The Twenty-First Century
It is time now to fasten our seat belts, leave

the comfort of our mundane surroundings, shift
into "warp" drive, and turn our clocks forward
to the next century, Of course, the beginning of
this time envelope is a mere 11 years away and
presumably within this group of reason. able
projections.

Let us start the journey into the future with
a few assumptions �! Barring a natural catas-
trophe or a major war which eliminates a
significant part of the world's population, the
twenty-first century is likely to see an increas-
ingly crowded world. Presumably most people
will be hungry, all will continue to generate
waste products, and all will continue to coin-
pete for available space and resources, �!
Production from world natural fish stocks is not
likely to increase significantly in the next
generation and hence will not contribute sig-
nificantly to world food requirements. �! The
use of ocean space for recreational purposes,
aesthetic values, transportation, and extraction
of nonliving resources will increase in an expo-
nential manner. �! The rate of technological
development associated with communications,
space monitoring of terrestrial and ocean
activities, transportation, genetic engineeriilg,
and medicine will accelerate, �! Government
spending to support fishery science and rnan-
agement is unlikely to increase significantly
during the remainder of this decade.

Of course any or all of these assumptions
may prove faulty, but I have chosen to use them
as a basis on which to formulate the scenario
below,

1 The state of world fisheries in the twenty-
first century in terms of their contribution to
world protein supply is likely to continue to
increase with production in the next century,
exceeding 150 million tons. However, only
marginal iricreases can be expected from the
harvest of conventional species, and production
from the world's oceans is unlikely to exceed
100 million tons. Thus most of the forecasted
growth is likely to occur from aquaculture
activities, greater use of unconventional spe-
cies, and use of species now considered as
having little or no commercial value.



2, With inost world fish stocks being moder-
ately to fully developed and world population
increasing, demand will outstrip production.
Competition for conventional species will
increase, leading to further overcapitalization
of the world's fisheries, a greater incentive to
fish illegally, underlogging, and so on. Higher
by-catch mortalities will occur and there will be
a greater Iihehhood of resource waste and bio-
logical overfishing,

3. Before the onset of the next century,
managers wi!! be frustrated by inadequate
funding and the inability to effectively monitor
fishing activities; and they will be beset with
increasingly serious allocation confiicts among
the various fishing groups, In order to deal with
increasing overcapitalization problexns, manag-
ers will use a variety of conventional techniques
including shortening of seasons, gear restric-
tions, and quota inanagexnent, most of which
will drive up the cost of fishing and demand
greater funds to monitor increasingly complex
managexnent systems,

4, Multi-user conflicts between cominercial
and recreational fisheries, conservation and
environmental groups, and other ocean-ori-
ented users will escalate, particularly in the
developing countries, inaking managers' jobs
more diflicult.

5. Despite this range of difficulties and
conflicts, the long-term productivity of world
fishing resources is unlikely to be significantly
affected by resource extractions resulting from
fishing.' This does not suggest that the signifi-
cant wastes and overfishing will not occur � it
most likely will, particularly early in the cen-
tury � but that whatever damage has and will
occur will likely be reversible. Unregulated and
wasteful fishing practices have been in vogue
for the greater part of this century and will
persist into the next century. Nevertheless,
inost of the world's fish stocks have shown
tenacity and a capacity to rebound � they are
perhaps more robust, in the face of fishing than
many of us are willing to concede.

6, Despite increases in world fish and agri-
culture production and improved food distribu-
tion systems, world population growth will
outstrip increased food supplies, particularly in
developing countries. Thus in the next century
overpopulation will become of increasing con-
cern to the global community and constitute a
threat to world peace. However, the develop-
ment of synthetic proteins and reconstituted
protein foods will enter the food stream in
significant quantities in the latter half of the
'Excluding anadromous and some ]orqplived species.
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next century and alter world food shortages,
Fish will become increasingly a luxury itein
rat,her than a significant, component of the
animal protein supply available to the general
population.

7, From xny vantage point, the managers of
the twenty-first century will ultimately come to
grips with the folly and waste associated with
massive overcapitalized fleets, resource waste,
user group allocations, and effective monitoring
of fishing vessel activities. Common sense and
the evolution of a much broader political con-
stituency involved in fisheries and environ-
inental ocean management decisions will ulti-
mately dictate a controlled entry systexn-
perhaps into both sport and commercial fishing
activities. Effective monitoring will be signifi-
cantly enhanced by technological developments
concerned with remote position and on-board
monitoring systems.

Hence, my greatest concern for the twenty-
first century is not that uncontrolled fishing
will decimate ocean resources and that manag-
ers will be unable to cope with overcapitaliza-
tion or multiple use conflicts, The more appro-
priate question is whether we will be able to
effectively deal with waste disposal and hence
contamination of the ocean environxnent, We
have a great deal inore to worry about in terms
of the future of living resources productivity
from habitat degradation than we have from
overfis hing.

In this century we have managed to pollute a
number of our harbors, bays, inlets, and fresh-
water sources We have, of course, over the past
decade greatly increased our sensitivity to
environmental issues and have made some local
gains. On the other hand we must face an ever
increasing world population with concoxnitant
demands on food and other resources. These
demands will place a further burden on the
environment. Waste disposal and maintenance
of our global environment will be the one issue
of greatest concern to society in the next cen-
tury.

Fisheries managers must rnetainorphose into
environmental and living resources managers,
and fisheries inanagement institutions niust be
recast to consider ocean resource managexnent
in terms of the collective activities affecting the
ocean environment and its inhabitants. In the
U.S. this will lead to a new look at the structure
and mexnbership of the current fisheries xnan-
agement councils, The existing councils' xnan-
dates will be modified or new institutions will
be created having broader xnanagement author-



ity. Benefit,-cost evaluations of management
may ultiniately force more siniplistic rnanage-
ment strategies. There is nothing unscientific
about the question "How little do we need to
know to reach sensible and timely management
deci siozis?"
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Enclosing the Ocean Commons:
Fishing Rights in the Twenty-First Century
R Bruce Rettig
Department of Agricultural and Resource Economics, Oregon State Universi+

As the twentieth century draws to a close,
many nations appear to be adopting radically
new approaches to fishery management. Or are
they? In this paper, I argue that they are
blending old, traditional, and accepted tech-
niques with stronger property rights.

The extension of fishing jurisdiction by
ccestal fishing nations can be traced to a decla-
ration of maritime sovereignty by President
Gabriel Gonzales Videla early in 1947 and to
the Santiago Declaration of 1952 �! Why did
35 years elapse between Chile's proclamation of
a 200-mile zone and the closing of the Confer-
ence of the Sea and the opening for signature of
a new law of the sea in which all nations now
recognize extended coastal fishery jurisdiction?
The sad answer is that the momentum for a
new regiine did not gather until many valuable
fishery stocks were greatly depleted. Assigning
property rights, both to nations and to citizens
of those nations, has been considered a radical
change and has met strong opposition,

Just as fariners do not wish to eat their seed
corn, fishermen do not wish to deplete spawn-
ing populations. Many changes in fishery
inanagement, including license liinitation, were
introduced in the wake of the collapse of a
valuable fish popul.ation, Recognition of this
primacy of resource conservation as a manage-
ment goal provides a useful perspective in
assessing the economic, social, and political
aspects of fishery management,

Widespread adoption of extended jurisdiction
was largely an event, of the 1970s and paral-
leled the growing consensus in discussions
associated with the Third United Nations
Conference on the Law of the Sea. Although
restrictive ticensing programs can be t,raced far
back in time, the ~umber and sophistication of
these programs also began to expand gradually
in the 1960s, grew rapidly in the 1970s, and are
continuing to evolve today. How can the timing
of these changes be explained?

To an economist, the answer lies in the
concepts of supply and demand. At any given
time, a l arger supply of fish can be provided at
higher and higher prices. If fish stocks are
inanaged to avoid their depletion, the supply

can rise over time as technology evolves in
harvesting, processing, and moving the product
to the consumer. Technology can also provide
more and better fishing experiences to recrea-
tional anglers. Although fish supplies increasec%
world wide, many species became fully used,
and often overharvested, in the 1960s. The
supply of the most valued species increased
gradually over the course of the past two dec-
ades; further increases will come only at steep
costs.

The demand for fish products and marine
angling opportunities, on the other hand, grew
rapidly in the 1960s in response to information
suggesting that some kinds of seafood may
reduce heart disease and the inciden.ce of other
diseases such as cancer, Demand also re-
sponded to the iinproved quality of fish made
possible by new processing techniques and
techniques for inaintaining high quality during
long-distance transport. With demand growing
inore rapidly than supply, fish prices rose faster
than other food prices. Rising scarcity led to
heavier fish harvests and growing conflict and
may have triggered the desire for new and.
stronger property rights to help allocate re-
sources.

Since the principal rationale behind. the
establishment of extended fishery jurisdiction
was to reverse trends toward depletion of Ash
stocks, setting limits on total allowable catch
became an iinportant part of fishery manage-
ment. In fisheries dominated by a single spe-
cies, such as skipjack tuna, the level of maxi-
mum sustainable harvest can be estimated
using simple population dynamics inodels. In
other fisheries, biologists can advise managers
about the dangers of various fishing mortality
rates, even though they cannot recommend a
particular catch level. Whenever biological
advice is provided, two major decisions must be
made: how to divide the catch aroong nations
and how to divide the catch among people
within each participating nation, Before darn-
ing to particular management. approaches,
consider these two actions briefly.

Extended fishery jurisdiction was a response.
to the inability of nations to allocate fish stocks.



Although substantial progress has been made
under the new international fishery rnanage-
ment regime, the scarcity of fish stocks and the
limited number of development alternatives for
distant-water fishing nations have continued to
pose new and difficult challenges,

Consider the development cycle. Before the
extension of fishery jurisdiction, coastal nations
watched enviously as distant-water fishing
nations harvested. large volumes of fish from
areas close to their shores. What mistakes were
made immediately after extended jurisdiction
took effect'? In fisheries that had already been
exploited by the coastal nations, excessive
optirnisrn and misguided programs for fishery
development expanded fishing fleets far beyond
an economically viable size, After a period of
apparent profitability and growth, the fishing
industry experienced wave after wave of bank-
ruptcies.

The pressure to find new opportunities for
the overbuilt fleets combined with the frustra-
tion over the fact that distant,-water fishing
fleets were still found offshore pursuing species
which were not fully used by the coastal fishing
nations. The response in the United States was
active expansion of joint fishing ventures.
Newer, larger, and more modern fishing vessels
were built to operate farther from shore, cap-
ture large volumes of trawl catch, and deliver
the catches over the side of the vessel to proc-
essing vessels operated by distant-water fishing
nations, As large fortunes were made, the seeds
for future hardship were planted. Recently, new
domestic catching and processing vessels have
been built. Just as joint ventures have priority
over foreign fishing operations, so totally do-
mestic operations have priority over joint ven-
tures The expensive and sophisticated joint
venture vessels are being forced to turn to those
same domestic fisheries where bankruptcies
were experienced not long ago,

What should we conclude! Extended fishery
jurisdiction and related events, rather than
leading to a golden era for the fishing commu-
nity, have led to intensified problems of excess
fishing capacity and increased concern over
domestic allocation. The displacement of dis-
tant-water fishing nations occurred quickly in
the Gulf of Alaska and more slowly elsewhere.
Many nations need to reduce fishing capacity
without discouraging technological develop-
rrients in processing and harvesting that would
help them in global markets. The number of
fisheries in which license limitation has been
discussed is now much larger, but these are

troubled fisheries with difficult futures.
As coastal nations asserted stronger claims

on fishery resources in coastal waters, groups of
fishermen in those countries worked for
stronger claims to shares of the fish catch. In
some countries, the groups with the greatest
success were aboriginal rnernbers of their
countries; Maoris in New Zealand and Eskimos
and Indians in North America,

Many countries have followed the ancient
practice of comanagement. One helpful defini-
tion of comanagement is the sharing of manage-
ment responsibility between the national or
state government and a group of fishermen.
Rxamples include the delegation of selected
rnanagernent responsibilities to native Ameri-
can fishing tribes in North Ainerica, the assign-
rnent of fishing rights to local cooperatives in
coastal Japan �, 3i, and the involvement of
fishermen in fishery enforcement in the Cana-
dian province of Ontario �!. Comanagement
has social and economic appeal, but it also has
an economic basis. Fishery management, espe-
cially enforcement, has become increasingly
costly, To the extent that comanagement re-
duces public costs and to the extent that it
increases the share of costs paid by local groups
and governments, it reduces a substantial
burden upon the public.

Limiting the number of people who may
participate in a fishery is one of the oldest
fishery management tools used, It is also one of
the most unpopular approaches. Fishery rnan-
agers often begin such programs with a rnorato-
rium on new entry, hoping without any con-
crete evidence that their problem is a short-
term one only, As the problem lingers and
perceptions about new entry alter, the morato-
rium often changes into a perinanent limited
access system.

In retrospect, too much was expected from
license limitation. Each program that, has been
adopted has been flawed in some respect. On
the other hand, many fishermen and fishery
managers accept the inevitability of these
programs, In some countries, restrictive licens-
ing is being integrated with other, more indi-
rect methods for controlling fishing mortality,
Consider. for example, the Australian northern
prawn fishery.

Having carried out many license limitation
programs in other parts of the nation during
the 1960s and 1970s, Australia responded to
overcapacity m her northern prawn fisheries
with a limited entry management regime in
1977. Liberal qualification criteria and an



ineffective boat, replacement policy were over-
whelmed by other government programs that
subsidized capital investment in northern
Australia for the purpose of economic develop-
inent. By the early 1980s total fleet costs ex-
ceeded total fleet earnings, with approximately
55 percent of participating boats unable to
make a positive return to capital �!.

After extensive consultations between indus-
try and government, a northern prawn fishery
management plan was developed to reduce fleet
capacity over time, At the heart of the plan is
the concept of "boat units." Having decided that
the problem was an increasing r'atio of fishing
power per boat, the planners responded by
limiting the ability ofboat owners to increase
this power. Restrictions on the amount of hold
capacity and the amount of horsepower perniit
the fishing fleet to adapt to new technology and
circumstances without rapidly increasing the
effective rate of fishing mortahty �>,

Although other restrictive licensing programs
have incorporated requirements relating to
vessel capacity and have used other rules to
limit increasing fishing power as boats are
replaced, the Australian program is unusual in
that it attempts to use the market to aid these
measures, A fisherman can replace his vessel
with a more powerful one, if he can buy boat
units from someone else. Whenever a fisherman
wishes to leave the fishery, he can receive funds
from a compensation fund, which is maintained
through an annual levy on rnernbers of the
fleet.

Australia was not alone in dealing with a
fundamental and di%cult issue: Restrictive
licensing is rarely embraced until the fleet
capacity has grown substantially larger than
can economically operate on the available fish
stocks Excessive capaci ty often leads to flexible
criteria to qualify for a license, Combine this
tendency with the speculative motives of those
who see a scarcity value in qualifying for ac-
cess, and fleet capacity often increases, rather
than decreases, immediately after the program
cornea into effect. If the goals of the restrictive
licensing program are to be met, the number of
active licenses must then be reduced by some
combination of qualifications on transfer of
licenses from person to person, boat replace-
ment policies that will decrease fleet fishing
power as individual vessels are replaced, and
fleet reduction programs.

On many occasions, managing agencies have
introduced restrictive licensing programs with
great. hopes for fleet reduction, only to discover

that the programs were more expensive than
were anticipated and that shifting social and
political priorities reduced the availability of
public funds in later years �!, Other pregame
ran into legal problems and are still being rede-
signed  8!, Although few fleet reduction pro-
grams have committed substantial funds,
programs in Japan and Norway are noteworthy
exceptions, Each has addressed major domestic
problems and has made modest, but realistic,
gains  9,10!.

Among the oldest, most effective, and most
widely accepted management tools are selective
time and area closures. The area licensing
program for roe herring in the Canadian prov-
ince of British Columbia is a good example of a
reasonable modification to a restrictive licens-
ing program based on an emerging wasteful
practice  Il!. The modification was to identify a
restricted license with a specific open fishing
time and area, but also to maintain a certain
amount of flexibility needed to pursue success-
fully this highly variable fishery resource.

British Columbia is not the only place where
area licensing has been used. It is, for exaznp!e,
a cornerstone of restrictive licensing for salmon
fishing in Alaska. Area licensing can improve
management capabilities and provide more
orderly fishing, as appears to have been the
case in British Columbia. On the other hand, in
some fisheries, it may increase the need for
surveillance and enforcement. Restricting
fishermen to specific areas also conflicts with
the flexibility of fishing operations, the lack of
which could increase costs and lower productiv-
ity. Although the potential value of this tool
should not be overlooked, it should be carefully
reviewed for adoption in local circumstances.

A very old method for rationing a reduced
fish population among a group of fishermen is
the method of lay-ups. Each fisherman may
voluntarily stay in port for a certain number of
days between trips to rest and repair his vessel
and gear. This historical practice was the basis
for regulations limiting the number of trips any
individual could make during some time period.
Sometimes a catch limit or quota also was set
on the total amount of one or more species that
could be landed at the end of a particular trip.
Since losses under these types of program are
larger for vessels with more fishing power,
different trip limits have been assigned to large
vessels than to small vessels. Differences are
also found between offshore and inshore opera-
tors and between operators with histories of
large landings and those with less active his-



torical participation. The question is, What do
you get when you combine trip limits with
restrictive licensing, call the privilege to land a
certain amount, of fish a right, and then allow
fishermen to trade their assigned rights to land
quota? The answer is an individual, transfer-
able quota, or rights-based approach. In other
words, what appears to be a dramatically new
management tool is a modification of ap-
proaches used in many countries for a long
time. Since restrictive licensing, catch quotas,
and market processes vary greatly from country
to country, rights-based approaches should also
be expected to vary.

Two recent fishery management programs
should be followed closely. The single prograin
gathering most attention around the world is
the individual transferable quota prograin
adopted in New Zealand �2!. Why is this
program so uniquely inarket oriented, and why
is it so difierent from programs in inost other
countries? Part of the answer lies in the fact
that extended fishery jurisdiction occurred soon
after exploitation of offshore stocks was initi-
ated and at a time when the fishery was har-
vested exclusively by foreign fishing fleets. New
Zealand found a rights-based approach to be
helpful in encouraging joint ventures between
foreigners and New Zealanders. The process by
which allocations to joint ventures were as-
signed, including greater preference to joint
ventures that had a greater percentage of
involvement of local interests, became a model
for resolving other disputes over fishery alloca-
tion, especially those in a highly chaotic
nearshore groundfish fishery.

The New Zealand program is young and all
countries are watching it closely. It has had
difficulties. It had to address an unexpected
claim for resource right by the aboriginal
population of Maoris, The country had a major
catastrophe when it allocated quota in numbers
of fish as opposed to shares in a quota. When
managers learned that either they had overesti-
inated the abundance of an important fish stock
or the stock had declined, they then had to face
the problem of an oversubscribed quota system.
In spite of favorable reviews for this innovative
program, changes are likely to come with time.

In stark coritrast to the complexity of the
New Zealand program is the program adopted
in the Australian southern bluefin tuna fishery.
The process by which individual transferable
quotas were adopted for southern bluefin tuna
is striking �3, 6!, A rapidly developing Austra-
lian tuna fishery, added to a mature and power-

ful distant-water Japanese tuna fleet, sharply
reduced the average size of tuna captured. Bi-
ologists also began to worry about the possibil-
ity of a recruitinent failure because of overfish-
ing pressures. In this state of crisis, Australia,
Japan, and New Zealand agreed to set total
catch quotas for the fishery and to alloca.te the
catch ainong the participating countries,

Coming as it did at the peak of expansion of
Australia's tuna fishery, the program forced
Australia to face the prospect of management
measures which were likely to bankrupt all
their fishermen. They needed to reduce fishing
effort sharply; they lacked funds to undertake a
inajor fleet reduction program; and they wished
to treat their fishermen equitably. Their solu-
tion was to allocate shares in the tuna fishery
and to allow fishermen to trade these shares on
the open market. Fisherinen remaining in the
fishery could expect a gradually improving
catch and improved prices through the sale of
large fish for raw consumption on the Japanese
market. Fishermen leaving the fishery would
receive payment by trading off their shares,
and they could still enter some other fishery. A
side note of concern is that this emergency
change in the tuna fishery did redirect a por-
tion of the fishing fleet to other fisheries which
were already fully exploited,

Fishery management in the twenty-first
century is likely to have many of the character-
istics of emerging programs around the world,
Pubhc budgetary concerns will continue to
create pressure for more and higher taxes and
fees on the groups harvesting fish. As commer-
cial and recreational fisherinen pay a larger
share of the public cost of managing fisheries,
they will press for small, efficient, and respon-
sive programs. After a few experiments with
naive property-rights-based approaches to
rnanagenient, programs that integrate these
approaches with older forms of management
are apt to evolve,

Market-based decision making will become
more widely accepted within fishery manage-
ment. In fisheries with a smaH number of
fishermen sharing common backgrounds and
interests and using similar technologies, these
methods should improve economic and social
well-being and reduce conflict in the very near
future. In other fisheries, problems will con-
tinue into the next cen.tury. For example,
allocating fishing opportunities between recrea-
tional and commercial fishermen is bound to be
a source of strife for many years. Even here,
market-based approaches have been evolving



and will play increasingly important roles,
Although my central arguxnent is that the
increasing reliance on these new methods is
inevitable throughout the world, the well-being
of fishermen, associated industry, and the
public at any given time and place will be
strongly influenced by inen and women in
goveriunent and industry. Creative and adap-
tive leadership can and will snake a difference
in many places. %ill the United States be a
leader or a follower?
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What is government's role in fishery manage-
ment? This is a quesi,ion whose answer has
eluded the most imaginative and skilled inves-
tigator, from practicing fisherinan to ivory
tower philosopher. In the spirit, of tryin.g to
contribute to the search, this paper has as its
modest objective the explicit introduction of
market considerations into the discussion. Spe-
ciRically, the paper argues that efficient use of
the ocean's fisheries requires attention to
market conditions but that exploitation of those
conditions may generate costly ineArciencies.
This will be the case even if the markets are
international markets,

The paper begins with a discussion of com-
petitiveness in international trade, explores the
relationship between competitiveness and
ef%ciency, looks at agriculture for empirical
evidence, and concludes by raising some ques-
tions about the future of successful fishery
management.

Competition in Seafood Markets
According to a venerable principle of interna-

tional tr'ade, countries will tend to specialize in
the production and exportation of those goods
which, relative to other goods, they produce
most efficiently and to de-emphasize those in
whose production they are relatively ine%cient.
This principle helps to explain why countries
export some goods � those in which they have a
"comparative advantage" � and import others.
At its core the principle is simply a reflection of
competitive market conditions, which lead
individual producers to respond to price signals
by moving resources to their most productive
uses. Thus if it is to the advantage of a coun-
try's producers to export a particular good, they
will, in response to the cues provided by coin-
petitive markets. Capitalizing on comparative
advantage requires no deliberate action by
governments.

In the case of a country's fisheries, however,
public management at the harvesting level may
increase economic efficiency m production
discussed elsewhere in this paper
' 1 am grateFu1 to Bruce Rettig, Sandy R dh~
Court 8~th for helps M~at on a~ earlier d,~ of
this paper.

Through government action at this level, then,
the country may uncover a latent economic ad-
vantage in producing the products of that
fishery. The consequence could be increased
exports of seafoods or reduced reliance on
imports, or both. Thus, there is an intimate
link between international seafood trade and
fishery rn anagement.

But this raises a question. If competitive
conditions lead to determination of a country' s
most advantageous trade position, and if these
conditions do not require government involve-
ment, why, in the case of fisheries, does public
management play a role in uncovering eco-
nomic advantage in seafood trade?

To address this question it is helpful to
consider in more detail the basis of the notion
that a country's most favorable trade position is
uncovered by competition, indeed, that gains
from trade cannot be improved beyond those
generated by competitive market conditions, It
is instructive to contemplate the rnatter
through comparing market conditions that
prevail in the fishery with those that character-
ize another food-producing sector: agriculture.

Fishery Managexaent and. the
Agricultural Mode

Consider the farmer who is making decisions
about, what crops will maximize his returns,
how much labor to hire, when to harvest, and
whether to buy or sell land, These decisions
will be made after consideration of the expected
prices of his output, wage rates, and costs of
other inputs. Whether to invest in additional
land or to sell oR'existing land wiH be deter-
mined by a comparison of land prices with
expected returns to land. By making decisions
that rnaxirnize his own income, the farmer will
allocate resources to uses that generate the
greatest returns to himself. In so doing, he will
be making the same decisions that a govern-
ment would make if it were allocatorg society's
resources so as to maximize the benefits to
society's members. This is because product
prices represent what the products are worth to
the society, at least at the margin, while input
prices represent what the inputs could earn if



einployed niost productively. Thus the farmer
who allocates resources so that they Inaxirnize
returns to himself is allocating them such that
they also maximize society's returns.

At least that's what Adam Smith argued.
More recent social scientists have pointed out
that this coincidence of private and public
interests rests on some crucial assumptions, At
least one of these assumptions is violated in the
fishery: namely, that private decision makers
can buy and. sell inputs and outputs so that
returns are maximized. Satisfying such an
assumption would imply that resources are
privately owned, a condition not inet in the
fishery for a critical resource; the ocean. Un-
like the situation for agriculture, where the
basic resource, land, is or can be privately
owned and earns an economic return, the
fishery's basic resource, the ocean  or l.ake or
river! is not privately held but is open to access
by anyone. Thus bits of the ocean cannot be
bought and sold in response to changes in
economic opportunity and, indeed, the ocean is
used as if its price were zero, Furthermore,
complementary resources, including capital and
labor, are einployed less productively in fishing
than they would be if the basic resource were
privately owned, The consequence is too many
fisherrnen chasing too few fish, an example of
the "tragedy of the commons"  l!.

Here, then, is where the government may
play a role. While questions have been raised
about the appropriateness of public interven-
tion �, 3!, the prevailing view is that the bene-
fits exceed the costs, It is important to recog-
nize that it is social, not private, costs and
benefits that are at issue here. These wiff
coincide if the government is able to gen.crate
results that are identical to those that would
prevail if resources were privately owned and
the markets for all inputs and outputs were
perfectly competitive,

This point is crucial. The goal of fishery
management is not simply to improve the well-
being of fisherme and other participants in the
fishery  see Scott [4]l. Rather, it is to increase
the cont,ribution of those participants to the
entire economy. Indeed a major' policy objective
of the L'.S. Magnuson Fishery Conservation
and Manageinent Act of 1976 is th.e realization
of that yield from each fishery which "will
provide the greatest overall benefit to the
iVation { 7 J.

Thus the goals of fishery management and of
many farm programs are quite different. Sup-
pose, for example, it were decided to restrict

entry into a fishery, Thc expected conse-
quences would be twofold:  'I! a more ef5cient
fishery  and an accompanying greater contribu-
tion to society at large! and �! more productive
use of those resources removed from the fish-
ery. The situation is different from that in agri-
culture, In that sector, entry restrictions are
designed to improve the income position of
existing farmers, While restricting the number
of farmers in a society could reduce agricul-
ture's contribution to that society, restrictions
on the number of fishermen in an "open access
fishery could increase the social contributioa of
that fishery.b

Thus, restrictive policies in a fishery may
lead to increased efficiency while similar re-
strictions in agriculture may reduce e%ciency;
Such policies may uncover comparative advan-
tage opportunities in seafood. while masking
them in agriculture. The difference is that
government management policies in a fishery
inay, at least in principle, move that sector
closer to the conditions of perfect competition
while those in agriculture may move that sector
away from the conditions of perfect cotnpetiti~ra
Market Information and Ef5cieney'
in the Fishery

Will any government action in the fishery
increase ef5ciency? Hardly. What, then, are
the features of a government fishery policy that
will increase economic efficiency? What is
required is a most demanding balancing act.
Essentially, the policymaker is required to
make decisions that in settings such as agri craj-
ture result froin the independent actions of
many individual fariners, wholesalers, proces-
sors, retailers, and consumers, For example,
suppose that, for a particular fishery, the policy
instrument were individual transferable quotas
assigned to fishermen, each quota pegged at a
fraction of an overall harvest level, established
annually. Suppose, further, that this harvest
level were set after consideration of prevaihng
 and expected! biological, ecological, and eco-
nornic conditions, Such a procedure would
inake sense if, as stated above, the objective
were to approximate what vvould. occur if the
comnion property resource were privately
owned and competitive economic conditions
prevailed.

This is not to say that public programs designed soIety bo
assist fishermen do not exist in open access fisheries.
income maintenance programs exist in many ~
communities under the name of regional development.
Such programs are seldom justified on the grounds of
economic ef5ciency, however.
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Assessing biological and ecological conditions
is diflicult at best. Assessing economic condi-
tions is overwhelming. Selection of an appro-
priate target, harvest level requires, at a rnini-
rnum, estimation of the ex-vessel price level
associated with the selected harvest quantity,
But the price level is also determined by ex-
change rates and other conditions in foreign
and domestic markets. Thus the fishery rnan-
ager must be in touch with a changing global
econoinic environment

Consider the consequences of not being in
touch. Suppose that, for some fishery, utilized
by both commercial and recreational users, the
ex-vessel price for the commercial catch were at
an all-time high, perhaps because of strong de-
inand abroad. If the fishery resource were
under private ownership, commercial fishermen
would be able to bid fish away from recreational
users. Thus, the fishery manager could appro-
priately reason that, for this year, an increased
share of the harvest should be assigned to the
commercial fleet and away from the recrea-
tional fleet,' Vow suppose that a shift in ex-
change rates depresses the demand for seafood
exports, resulting in a lower ex-vessel price. If
resources were privately held, this would lead
to a reallocation of their use from the cornrner-
cial to the recreational sector. In the fishery
such a switch is made by the fishery manager
But, presumably, similar switches are being
made in all fisheries, leading to further changes
in the ex-vessel price, Furthermore, economic
conditions are constantly changing, generating
both upward and downward pressure on prices.
If rnanagernent's authority permits within-
season adjustment, the fishery manager can
adjust both harvest levels and the allocation of
that harvest" on an on-going basis. However, a
more hfkely approach is to forecast. the economic
environment at the beginning of each season,
when harvest levels are set. Either way, it falls
to the fishery manager to have an appreciation
of the relationship between market � including
international markets � conditions and rnan-
agement decisions. To do otherwise is to run
the risk of experiencing unexpected, and poten-
tially costly, consequences of those decisions.
' See ltettig and Johnston �! for an expanded discussion of
this issue. A theoretically attractive means of addressing
part of the problem is to have individual quotas transfer-
able between recreational and commercial fisherrnerL This
raises conceptual problems of its own, however, including
those of where to set the overall harvest level, and would
spawn large problems of implement- tion.

< ln practice, though, this is generally permitted only for
changes in biological or ecological � as opposed to
economicconditions.

Understanding Markets Versus Ma-
xaipulating Markets

Understanding the close link between man-
agement decisions and market conditions may
lead to decision making that more closely ap-
proxiinates that in the agricultural sector,
where resources are privately owned. With
those tools currently available to public rnanag-
ers, fishery management decisions require
sensitivity to how those decisions affect market
conditions and vice versa. However, this does
present the inanager with a dilemma; how to
account for changing market conditions without
manipulating them. Reducing harvest levels in
response to lower prices is the expected behav-
ior of a competitive market and, thus, an appro-
priate action by a fishery manager. However,
additional reductions may, themselves, affect
prices. But controlling supplies deliberately to
aff'ect  that is, increase! prices is the technique
of the monopolist, not of the competitive mar-
ket, Its consequence is decreased, not in-
creased, economic efficiency.

Again, the perspective is society's as a whole.
Competition leads to low consumer prices and
least-cost production, The individual producer,
however, has a different perspective, This
individual has an incentive to seek private
gain, perhaps at the public's expense, Such a
producer would be no different froin producers
in other industries. Witness the calls for pro-
tection from foreign competition in many indu.s-
tries. And agriculture, the model for 6sheries
managers, has long been one of the most vocal
of all. Indeed, one of the most contentious
issues facing negotiators in the current round of
trade negotiations under the General Agree-
ment on Tariffs and Trade  GATI'! is how to
deal with the trade distortions associated with
the agricultural policies of the GATI' member
countries, including subsidies, price supports,
and input controls �!. With calls for govern-
ment interference to stabilize or raise farm
prices, maintain the family farm, inanage
supply, and reduce risk, the agricultural sectors
around the world are awash in complex pro-
grams that serve selected groups but run
counter to economic efficiency  8!. Atteinpts to
dismantle these programs stem from the recog-
nition of how inefficient they are.

Can it be expecte-d that pressures in the
fishery sector diff'er from those in agriculture?
When resources are removed from a fishery or
additional fishing resources are barred from
entry  through quota schemes, restrictive entry



programs, and so on! there are strong incen-
tives to tilt these barriers so that they favor
some groups at the expense of others, an argu-
ment made by Guilio Pontecorvo in 1977  9!,
Criteria include gear types, race, and residence,
Efforts to use management instruments to
exclude participation in a fishery on nonecon-
omic grounds inay have an ally in management
itself. Government managers often involve
industry groups in decision making because of
the sensible view that those in the industry
may be best able to advise regulators how to
move to a new structure in a way that mini-
mizes the private  and personal! costs of adjust-
ment. If their role goes beyond this, however,
the consequence may be restrictive policies with
no economic payoff to society at large. Such
practices would be siinilar to prohibitions
placed on land ownership in agriculture and
would have the same results: reduced economic
emiciency.

For the fishery, the irony is that, as fisheries
berxime more efficient at the harvest level,
economic gains there may be ofFset by ine%-
ciencies at the market level. This may be a
particular problem if public pohcy leads to a
reduction in the number of participants in the
fishery with commensurate ease of getting
together. In addition, because of the involve-
inent of industry groups in fishery rnanage-
ment, the industry may be seen by managers as
their constituency. Thus actions designed to
improve the economic efficiency of the fishery
may be confounded with actions to iinprove the
economic lot of those in the fishery. Private
costs and benefits mask as public costs and
benefits. For example a government-mandated
quota program designed to rationalize a par-
ticular fishery might become, perhaps uninten-
tionally, a quota program that manages supply
and, like a monopoly, raises prices in the inar-
ket, as suggested above. This was recently
illustrated by a reduction by the North Pacific
Fishery Management Council of the total
allowable catch of Alaska tanner crab. The
result was higher prices on world markets. The
shift from fishery management into supply
management could go unnoticed and, to all
concerned parties, appear deceptively consis-
tent with the goal of economic efficiency�
perhaps even a reasonable extension of fishery
managernen t.

Is this an unlikely scenario? On the con-
trary, Indeed, the evidence suggests that it is
already occurring, Witness policies by many
countries to require that fishermen deliver
their harvests to domestic processors. If foreign
processors are inore efficient than their domes-
tic counterparts  and pass this efficiency on to
fishermen in the form of higher ex-vessel
prices!, such restrictive policies are difficult to
justify on the grounds of economic efficiency,
One version of this practice is the prohibition
on the exportation of unprocessed selected fish
and shellfish; another version prevents foreign
buyers from traveling to the domestic fishing
grounds to purchase fish. The former may
generate public concern because it is a clear
restraint on trade; the latter, however, is just
as restrictive but may go unchallenged because
justification may be offered on alleged rnanage-
ment grounds. Other examples include restric-
tions on fish imports and restrictions on some
business forms, including joint fishing-process-
ing ventures with foreign partners,

The list could go on, It is worth noting that,
where restrictive policies exist efForts may be
made to substitute other practices for the
restricted ones. Thus, where foreign buyers are
denied access to a country's harvest, the for-
eigners may purchase ownership  invest! in
processing facilities within that country. This
has certainly occurred in the U.S,, where Asian,
European, and Canadian ownership of U.S.
seafood processing and marketing facilities is,
at least in part, a response to trade restrictions.
Sometiines viewed with alarm by those con-
cerned with "foreign doinination," this phe-
nomenon may, in fact, lead to the restoration of
some of the economic benefits  to the domestic
country! lost through the restrictive trade
practices.

Conclusion
It is to the credit of fishery managers that

they consider economic factors, including mar-
ket conditions, in setting management policies.
Having in place the structure to manage the
fishery for society's well-being, these managers
must now guard against slipping from serving
public to serving private interests If they relax
their vigilance, they run the risk of facing a
central fisheries challenge in the twenty-first
century: that of dismantling government pro-
grams gone awry. This is a current preoccupa-
tion of the agricultural sector. Fisheries has
learned much from that sector already. Now is
the time to benefit from yet another lesson.
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Aquaculture anti Salmon Ranching

william J. Mcweil
Cooperative Institute for Marine Resources Studies, Neaeport, Oregon

fishery resources in the 1960s and 1970s, Most
coastal states declared exclusive jurisdiction
over marine resources to 200 nautical miles
seaward of land before the end of the 1970s.
Harvest quotas were established for inany wild
stocks to avoid depletion, and participation of
foreign fishers in many fisheries had been
greatly reduced or prohibited by the early
1980 s.

Aquaculture einerged as a significant growth
industry by the 1980s, contributing about 11
percent to the global harvest in 1983, Aquacul-
ture's contribution is projected by some ana-
lysts to increase to as much as 23 percent by
2000. It appears that if the inost recent trends
of world harvest of fish and shellfish continue
well into the twenty-first century, aquaculture
will contribute a larger biomass to the global
supply than natural production sometime
between 2025 and 2040. Even though a transi-
tion to aquaculture appears to be well under
way, there is uncertainty about our ability to
sustain increased global per capita supply of
aquatic foods.
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Figure l. Observed trends in the ivorld harvest of fish and shellfish.
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Introduction
The global harvest, of fish and shellfish has
increased twice as fast as the population of
humans in the last four decades, The supply-
and-deinand relationship for seafoods has,
therefore, favored consumers, But can this
favorable relationship be sustained?

The biomass of harvested seafoods has, on
the average, been doubling every 20 years since
WorM War II, A closer inspection of harvest
trends reveals three periods where geometric
growth of harvest has changed  figure 1!. The
first, lasting through the 1960s, was character-
ized by sustained rapid growth of 6.0 percent
per year, Growth stalled �.3 percent per year!
in the 1970s, but resumed at an intermediate
rate of 3.0 percent per year in the 1980s. Lack
of growth in the 1970s may be a warning that
hunting fisheries are approaching a limit. Re-
sumption of growth in the 1980s may indicate a
transition to aquaculture.

Overfishing resulting from intense competi-
tion for wild stocks stimulated coastal sover-
eignties to restrict harvest and reallocate
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all nonpolar
marine basins.
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for artificial
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during later hfe
stages, and �!
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waters, An example of this last practice is
salmon ranching, where juveniles are released
from hatcheries to feed and grow to maturity in
inarine waters,

Salxnon Ranching
It has long been known that salmon return

as maturing adults to freshwater hatcheries
Our ability to ranch salmon was expanded sig-
nificantly in the 1970s with the demonstration
that salmon could also be conditioned to return
to saltwater release facilities located in estuar-
ies and on the open coast. Because of their self-
herding behavior, salmon are ideal for ranch-
ing, There is a strong economic incentive to
ranch salmon because they rank very high
among preferred seafoods. Salmon are ranched
in the north Pacific, south Pacific, and north
Atlantic oceans, but the north Pacific now
produces more than 95 percent of the global
supply of ranched salmon.

At present, salmon make up about 3 percent
of the total biomass of fish and shellfish har-
vested froxn the north Pacific. Because produc-
tion of juvenile hatchery salxnon for ranching
has continued to double each decade since the
1950s, the overall abundance of salmon in the
north Pacific has increased in recent years and
is probably near historic high levels, I estimate
that at least 300,000 metric tons of ranched
salxnon were harvested from the north Pacific
in 1985.' This would constitute about 35 per-
cent of the combined harvest of wild and
ranched salmon in 1985. Geometric growth of
ranching suggests a prospect for significant
future competition for food and space to grow
salmon in the north Pacific. Should the nuxnber
of hatchery juveniles released into the north
Pacific continue to double per decade, about 10
billion are projected to be released in 2000 and
20 billion in 2010. Such numbers probably
exceed historic high levels of wild juveniles.

Assume that wild salmon harvested froxn the
north Pacific have stabilized and vary around
the 1985 level of about 600,000 metric tons.
Further assume that the production of ranched
salmon continues to double every decade for the
next three decades. The projected harvest of
ranched salmon will, under these assumptions,
equal the projected harvest of wild sahnon by
1995, double the harvest of wild salmon by
2G05, and quadruple its production by 2015
 figure 2!. Regardless of assuxned scenarios
about the growth of salmon ranching, questions
related to the capacity of the north Pacific to

grow salmon will, in all probability, assume
economic and political significance in the near
future.

The Capacity of the North Paci6c to
Grow Salmons

Should numbers of ranched salmon continue
to increase rapidly, it seems reasonable to
anticipate one or more of the following three
responses:

1, Survival will decline due to the increased
natural mortality related to density-depend-
ent factors  ,for example, increased incidence
of disease, increased predation and
cannibalism, increased competition for food!.
2. Body growth will decline due to increased
competition for food.
3. The abundance of certain nonsalxnonid
species will decline due to coxnpetition with
salmon for forage and predation by salmon
on nonsalmonids.
Should the primary response be the declirie

of nonsalmonid species, the increasing propor-
tion of salmon in the total biomass of fish and
shellfish harvested from the north Pacific is
projected in figure 3 based on the following as-
sumptions.

�! The total harvest of all food fish and shell-
fish combined approaches a maximum of about
30 million metric tons  approxixnately 1G per-
cent more than the harvests of all species
combined recently reported by the Food and
Agriculture Organization!. �! The biomass of
salxnon will increase in direct proportion to the
increased numbers of salinon juveniles released
for ranching.

Admittedly, these assumptions are highly
speculative, but they are offered to emphasize
potential trade-ops between assumed lower
voluxnes of nonsaixnonid seafoods and assumed
increased production of salmon. Whether or not
these assumptions are correct, important ques-
tions need to be addressed. Are we approaching

' Japan reported a harvest of 168,000 metric tons of
runched salnion in 1985 from the release of 2.0 billion
hatchery juveniles. Hatchery juveniles released from other
countries  the U.S.B.R., Canada, and the U.S. ! totaled 2.4
billion, but statistics oa the harvest of reached salmon are
mcorporated in the combined harvest of reached aad wdd
fish  about 635,000 xnetric tons! from countries other than
Jape.n. The 300,000-metric-ton estimate for all ranched
salmon is believed to be conservative.

v For example, 14 biHion wild juveailes would be calculated
by assuming �! 350 milhpn adult sahnon harvested  an
observed historic level!, �! 50 perrxnit of total adults
harvested, and �! 5 penx.nt smolt-to-adult survival.
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Figure 3. Projected proportion of salmon in total biomass of fish and she]lfish harvested from the
north Pacific Ocean.



a point where intensive industrial ranching of
the north Pacific with salmon will significantly
reduce the production of other species which
may compete with salmon for forage or become
forage for salmon? WiH the abundance of
salmon be self-regulating through density-de-
pendent mechanisms that lixnit the growth and
survival of salmon? Or will new technology
enable us to circuxnvent these and other iitnita-
tions?

Some Conclusions and Implications
for the Future

Aquaculture has recently entered a phase of
rapid industrial- scale growth following centu-
ries of little growth. The transition from hunt-
ing to husbandry in aquatic ecosystexns is
currently proceeding at a rate where aquacul-
ture should dominate hunting fisheries some-
tixne in the first half of the twenty-first century.
Aquatic ecosysteins will increasingly be con-
trolled and intensively managed for food pro-
duction, as terrestrial ecosystems have been.
This seems especially inevitable if the world' s
population of humans continues to grow in the

foreseeable future and if living standards
should improve, especially i: n developing coun-
tries. It is becoming more and more evident
that salmon and other seafoods provide dietary
benefits, and. per capita demand for seafoods ia
likely to increase. Economic incentives to
increase production of food froxn aquatic ecosys-
tems are expected to reinain strong under any
projected scenario of huxnan population growth
and living standard.

Aquaculture is an ancient human activity
which dates back thousands of years; but in
terms of conteinporary societies, aquaculture is
an emerging industry. Significant changes in
institutional infrastructures for aquaculture
are anticipated along with technological
changes in the way people manage and develop
food production froxn aquatic ecosystems as
large as oceanic basins. The emergence of
salxnon ranching in the north Pacific is one
early, but important, example of changing
trends in the way we are is likely to turn in-
creasingly to technology to intensively manage
aquatic ecosystems for production of food in the
twenty-first century.





Drug Discoveries from Marine Organisms
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Figure 1. Kstunated percentages of marine species worldwide that have been investigated to date for potential biomedicinal
agents �, 2, and 23!.

To date, only a fraction of the some one million
species of plants, animals, and microorganisms
from the world's oceans have been examined for
their potential uses in medicine or agriculture
 l, 2!  see figure 1!. The incredible diversity of
marine organisms represents an irreplaceable
"storehouse" of new chemical ideas. Several
very important and valuable chemicals cur-
rently come from niarine organisms, In these
times of drug-resistant pathogens and newly
emerging diseases, we need new drugs of novel
chemical structure and pharmacological action.
We can expect an even larger array of useful
products with the application of new biotech-
nologies using marine organisms in the twenty-
first century.

However, future efforts to use the world' s
marine biota are threatened in three ways; �!
the decline in support for the traditional natu-
ral sciences, especially systematics; �! the
destruction of species-rich marine habitats; and
�! the lack of cooperation between industry
and universities. First, I will give a few ex-
amples of how drugs from the sea currently
contribute to medicine and agriculture. Next, I
will describe likely developments in the next
decade. Finally, I will give my vision for discov-
eries in the next century.



D rugs From The Sea To Date
At present, the sea is a valuable source of

several pharmaceuticals and agricheniicals �!.
The anticancer drug cytarabine, or Ara-C �!,
which is used in combination with
other agents to treat leukemia,
owes its development to accidental
discoveries made by Werner
Bergniann about a Caribbean
sponge in the 1950s �l  figure 2!.
ln Japan, the $200 million per
year commercial insecticide Padan Ho
owes its origin to a molecule iso-
lated from the marine bait worm,
I,frrnbriconereis heteropoda �!. 0

Japanese fisher-
H, men have long

known that chenn-s ~ cals given OB'by
these worms kill
insects that hap-
pen to land on
them. En the

H 1950s, chemists
isolated and identified a simple

H sulfur heterocycle, nereistoxin
�!, as the active insecticide in
the worm  figure 3I.

Figure 2. Structure of cytarabine �!. a synthetic
ant.icancer drug patterned after a sponge metabolite.
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Figure 3. Structures of nereistoxin i2!, an insectimda!
natural product from a Japanese marine worm, and Padan
�! a commercial insecticide developed by the ay~thesis of
nereistoxin-like rnolecules.

Chemical synthesis of this and analogous
molecules ultimately led to the production of
Padan �'h A third example comes from a sew-
age outfall on the coast of Sardinia, where the
fungus Cephalosporiurn acremonium was first
isolated and cultured. This fungus yielded the
very important class of antibiotics known as the
cephalosporins �!.

The Rinehart group in 19SI isolated another
potential anticancer agent from the marine

tunicate, Tridi demnurn sp. �!  figure 4!. It shoves
antiviral, anticancer, and immunosuppressive
activities �!. The National Cancer Institute is
developing this agent, which in clinical trials
successfully treated colorectal cancer  8!.

l"igure 4. Didemnin B <4! is a complex peptide natural
product from a Caribbean "Sea Squirt" or Tnnicate,"
which is showing promise in early clinical trials for the
treatment of colorectal cancer.

Another new product, fish oil  eicosapen-
taenoic acid!, shows potential for reducing thw
risk of heart disease. The first indication of
potential health benefits from fish oil came
with the recognition that Greenland Eskimos
have a much decreased risk of coronary heart
disease  9!, A long-term epidemiological stud~
in Denmark substantiated the value of fish oil,
and fish oil is now a popular dietary supple-
ment �0!. Clinical studies show that diets rich.
in fish oils decrease rerum cholesterol and
triglycerides by altering the composition of
blood lipids  ll!. Physicians call for fish oil
supplementation only in the treatment of
abnormalities in lipid metabolism  hyperlipi-
demias!, because other metabolic probLems ~
develop.

Recent work with inarine algae gives som.e
clues about how fish oils bring about these
health benefits. Red algae metabolize fats in
ways directly analogous to how humans do, amp
this leads to the production of an important
class of horinones known as "icosanoids �2-
15!. Icosanoids  table I! are collectively respoxi-
sible for the symptoms and underlying causea
of such diverse processes as inflammation,
allergy, asthma, coronary heart disease, athe~
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froxn fish or poultry growing and processing to
enhance the growth rates of these cultivated
seaweeds.

Table 1. Mammalian icosanoids isolated from seaweeds to date, their physiological properties iii humans and their
approximate market values �4, 25!,

I2- S!-HETE cheeotactic for PxgtL's
Antiproliferative

$3000-4000/eig
OOH

OH

I2- S! -HEPE Cheeotactic, Inhibitory $3000-4000/ag
OOH to Platelet Aggregation

OH

S-trans-LTB4 Cheeiotactic to Piglt's $2000/eg
H

OH

OH

Hepoxillin B3 Insulin Release froe
OOH Pancreas

$2000-3000/ieg

PGE2 Seooth Buscle Contraction $20/Ig
IaeonoeodIJT a'ting

OH
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sclerosis, and even some cancers. The algae are
a very rich source of these valuable biochemi-
cals, and their increased availability froxn these
life forms may aid in developing a clearer
understanding of their physiological roles in the
huxnan body,

The ocean's marine flora are a valuable
source of gelling agents, including agar and car-
rageenan from species of red algae and alginic
acid from brown algae. These marine biopolyxn-
ers have diverse applications in microbiological
gels and media, ice creaxn and shampoo thick-
eners, foam stabilizers in beer, exnulsifiers,
laxatives, and even as a component of antacid
formulations �6, 17!. Supplying the raw mate-
rial fox these biopolymers supports an imyor-
taxxt cottage industry in developing maritime
nations of the Pacific. Biotechnological ad-
vances have stixnulated efforts to culture cer-
tain of these plants at such places as Oregon
State University, the University of Washington,
the University of Hawaii, Israel, and elsewhere.
Some of these efforts are part of larger pro-
grams auned at employing waste nutrients

The Next Decade � 1990-2000
In t-he next decade, we can expect the devel-

opment of 5 to 10 new and clinically useful
drugs. Most will be used for the treatment of
cancer and viral diseases; for the improvement
of cardiac functions; and as antibiotic, anti-
inflammatory, and serum-lipid-lowering agents.

Agrichexnical research is currently centered
on the discovery of new herbicides and insecti-
cides, and we can expect new marine-derived
products here as well. While the discovery and
development of new drugs will be initiated as a
result of work with natural substances, the
coxnpounds actually used will probably be of
synthetic origin, but patterned after the natu-
ral product, as is the case of the insecticide
Padan. Cultivation of the source organisms fox
most of these discoveries is limited by the lack
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of a biological, in soine cases even taxonomic,
understanding of them.

Of equal significance, roughly 10 to 20 useful
pharmacological probes of various biochemical
systems will be developed in the next 10 years.
In fact, several are in the preliminary stages of
development �8!. These chemicals will corn-
mand a very high price in a limited research
market. Some will have clinical utility for
diagnostics. Pharrnacologists will use these
probes to learn about biochemical pathways
and, hence, the molecular mechanisms of dis-
ease and drug action. A classic example of this
comes from the Japanese seaweed Dr'gertia
sirrtpkx, or in Japanese, "kainos" �9!. This
seaweed had been used for centuries to elimi-
nate intestinal worms. Some years ago, Japa-
nese chemists isolated the active principal,
"kainic acid" �!  figure 5!. Kainic acid is unique
in its selective action at the glutamate receptor

Figure 5. Kainic acid �! is the
active anthelminthic principal in
a Japanese red algae which has a
long history of use for its
deworming properties, The pure
substance is invaluable in
neuropharmacological studies as
a molecular probe.

and ls a
standard tool
of modern

studies of the nervous system.
Much of our understanding of
nerve conduction and drug
eR'ects comes from work with
kainic acid, and this has pro-
vided valuable insights into
various disease states.

Another exciting area of devel-
opment to be anticipated in the
next decade is the application of
recombinant DNA technologies
to marine-derived substances,
The current state of the art
allows the production of so-called
"hybrid antibiotics," but only
from the best understood rnicro-
organisms  figure 6!. Hybrid
antibiotics

Figure 6. Mederrhodin A  8! is produced
by a genetically engineered
microorganism and is an example of a
"hybrid antibiotic." Features of two
naturally occurring antibiotics,
mederrnycin �! and antinorhodin �!,
have been mcorporated into its structure
by recombinant DNA techniques

combine structural units of two distinct antibi-
otic molecules with resulting new activities and
specificities. An example is given by the recent
and very elegant work of Floss et, al. at the
University of Washington in which features of
two antibiotics, mederrnycin �! and actinor-
hodin �!, are combined by the microorganism
Streptomyces sp. �0! into a single molecule,
rnederrhodin A  8!. In the next decade, we will
see application of recombinant DNA techniques
to some of the simpler and best studied of
marine microorganisms, such as the blue-green
algae  cyanobacteria!.

Finally, in the next decade we will see some
progress made towards understanding the how,
what, where, when, and why of secondary
metabolite production in select groups of rna-
rine organisms. This progress will occur only in
those groups of organisms for which there is
sufficient economic motivation, that is, those in
which useful chemicals are found in abundance.
The answers to the above questions will also be
further limited to those promising organisms
for which adequate biological understanding
exists. In some groups, such as the sponges,
bryozoans, and tunicates, many years of basic
biological study will precede further advances,



The Next Century � 2000-2100
What technological developinents and socie-

tal forces will guide and shape efforts in the
next century? Where will the challenges, pit-
falls, and potential shortcomings occur?

First, we can look forward to tremendous
successes in the actual discovery of useful drugs
and agrichemicals from marine organisins. This
prediction comes from the current and projected
level of eA'ort in this field, the number of emerg-
ing successes, and the number of unexplored
marine species and habitats  table 1!. Advances
in the techniques for the isolation and determi-
nation of inolecular structure will make these
processes routine. "Intelligent" machines may
completely automate the process, As a result,
the emphasis for chemists in this field will
become increasingly focussed on molecular
biology. Among other things, these techniques
will be applied to the study of how new com-
pounds interact with receptors to elicit biologi-
cal responses on a molecular level, and will be
directed towards understanding phenomena
relevant to medicine, agriculture, and ecology.

The need for new drugs in the next century
will coine from our recognition of the coinplex-
ity of cancer diseases, the emergence of new
viral diseases, and the continued development
of resistant strains of pathogenic microorgan-
isms. Further, greater contact between peoples
in developed countries and those in underdevel-
oped ones will call for the production of drugs to
fight what the World Health Organization calls
the "great untreated diseases" � inalaria, schis-
tosorniasis, river blindness, and elephantiasis.
These diseases collectively aNict nearly a
billion people worldwide and cause incalculable
suffering and loss of life. The absence of drug
development programs aimed at treating these
diseases reinains one of the most abhorrent
omissions of the modern world. Some treat-
rnents to correct this in the twenty-first century
will come from the marine environment. In-
deed, it is hoped that recent advances in the
drug treatment of river blindness  avermectin,
Merck, Sharpe, and Dohme! herald future
progress in the treatment of these other dis-
eases as well �1!.

The most pressing scientific need relative to
drug discovery in the next century is improved
economic support for the basic field of sys-
tematics � understanding the taxonomic clas-
sification of organisms �!, While our under-
standing of molecular biology has been a boon
to science in general, an unfortunate conse-
quence has been to make traditional scientific

pursuits, such as systematics, less desirable
and poorly supported. The reason is principally
economic. Reallocation of positions in science
towards individuals pursuing molecular biology
leaves fewer practicing systematists, fewer
students entering these fields, and fewer posi-
tions for newly graduating systematists. Part of
the reason for this reallocation is that federal
funds for molecular biological research are
relatively plentiful whereas funds are virtually
absent for taxonomic research. Consequently,
individuals entering systematics find it difficult
to advance in their careers. Throughout the
world's universities, positions traditionally
slotted for systematists and natural historians
are being filled by individuals with molecular
biology interests, This is a snowballing situ-
ation which ultimately leads to natural product
chemists identifying complex molecular struc-
tures and recoinbinant DNA biochemists clon-
ing genes from taxonomically unidentifiable
orgamsms.

Without firm taxonomic assignments the
value of these findings is lost as the discoveries
become virtually nonrepeatable. Currently, a
substantial proportion of the source organisms
for newly isolated marine products are de-
scribed only to the genus level. Some are even
reported as coming from an "unidentified"
sponge, tunicate, or related type of organism.
Further, while the determination of the molecu-
lar structure from a sponge can in some cases
take a year, getting a firm taxonom.ic identifica-
tion from one of the world's 16 sponge taxono-
mists can take three to Ave years. With the
current negative economic incentives, we can
expect the situation to worsen, The time to
reverse this trend is now while there are still
trained taxonomists to teach a new cohort of
young systemati sts.

Second, recombinant DNA technologies make
every species, each with its unique DNA en-
coded gene bank, of incalculable potential value
to humankind. Methodologies of the next cen-
tury will be able to extract any desired gene
from the DNA content of any organism. Proce-
dures will allow insertion of this gene into an
easily grown and controlled rmcroorganism and
will produce the desired gene product in com-
mercial quantities. With this technology, main-
tenance of a large and diversified planetary
gene pool is essential. A "self-preservation"
attitude towards maintenance of the planetary
gene pool wiU, it is hoped, provide the motiva-
tion for a redoubling of efforts to reduce the
extinction rate of species.



Despite impressive advances in inolecular
biology and chemistry in the latter half of this
century, our understanding of the basic natural
history and biology of marine organisms is very
limited. We know even less of their ecology. The
potential for the unwitting destruction of many
species is enormous. This is particularly true in
tropical reef systems where species diversity is
greatest. The development of oil port facilities
in underdeveloped tropical rnaritirne countries,
such as in the South Pacific, has been viewed
by many as unwise due to the profound conse-
quences of a catastrophic event  for example, a
ship grounding!. In the twenty-first century, we
must be prepared to adopt an attitude towards
the protection of marine species that is similar
to that being developed towards species in
tropical rain forests �2!. Such an attitude will
require greater understanding of the basic
biological, taxonomic, and ecological features of
organisms and is a prelude to enacting sound
environmental legislation, We must be pre-
pared to support research into these areas of
basic science while recognizing that these
efforts will not necessarily have a short-term
application and economic payoff.

Finally, successes resulting from marine
drug discoveries will need to be translated into
actual commercia.l products and will require
increased levels of interaction between aca-
demic science and industry. Several problems
exist in this interaction at present and these
must be dealt with for e%cient technological
transfer to occur in the twenty-first century,

The development of a new drug, from the
time of initial discovery, through description of
pharmacological properties and dosage forms,
to Iong-term toxicological studies, takes an
estimated 10 years and up to 100 million dol-
lars, Current patent laws are archaic and need
revision, particularly in the area of the 17-year
patent hfetime. The long development period
markedly reduces the tune of effective patent
protection. For this reason, drug companies
delay application for patents for as long as
possible. This means that initial efforts must be
carried out in complete secrecy. Such an atti-
tude is at complete odds with the objective of
academic research which requires active corn-
munication and publication. for advances. Ex-
tending patent lifetimes to perhaps 25 or 30
years would help obviate industry motivation to
work in secrecy.

Currently, academic research into drug
discovery is supported by grants from the
public domain. Once a discovery is made,

support can be obtained from industry through
licensing fees and patent royalties. Industrial
support comes after thc fact. As successes from
the marine environment mount in the coming
decades, we should see an increase in basic
research support of these academic effort by
industry. We need to develop new mechanisms
for industry financin, mechanisms which
provide early support but still allow freedom
and flexibility in research direction normally
associated with academic efforts. It will be a
serious problem if universities cannot continu.e
basic research and become contract research
institutions" as the result of too great an em-
phasis on dollars available for applied research.

Conclusion
The marine environinent, with its incredible

diversity of chemically rich organisms, will be
an important source of new drugs, agrichemi-
cals, and inolecular pharinacological probes in
the coming century. As techniques continue to
develop for the manipulation of genetics of
marine life forms, we will begin to tap a new
potential inherent in this biological diversity.
We must fully recognize the consequences of
current actions which decrease species rich-
ness. Furthermore, in the next century, our
ability to accurately identify the organisms we
work with will be severely compromised unless
talented individuals are encouraged to enter
the fields of natural history and systematics,
Transfer of technology from academic drug
discovery programs to industry in the next
century requires improved interactions between
these counterparts, including recognition of the
important contributions of the basic biological
and chemical sciences to drug development and
updated patent legislation.
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Seafood. Processing and the Engineer

Edward Eolbe, Department of Agricultural Engineering, Oregon State University
John H. Merritf,, Canadian Institute of Fisheries Technology, Technical
University of ¹va Scotia

tein concentrates; aquaculture and the supply
of fresh  unfrozen! salmon; fish oil production
and utilization. An engineer tends to define the
problems and their solutions in terms of rnecha-
nisrns, methods, and productivity; a. food scien-
tist in terms of biochemical and microbiological
changes and their influencing factors; an econo-
mist in terms of profits in relation to interna-
tional prices and consumer behavior.

But this is an article about engineering and
its support of seafood process devcloprnent. In
the following sections, we suggest conditions
under which engineers can better help to de-
velop new seafood processes and solve old but
continuing problems.
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Sea-fresh Coxadition
It was a time of some excitement for the seafood
industry, which had been handed a series of
breakthroughs that appeared to solve its fish-
quality problems once and for all, New equip-
ment, invented by a young engineer named
Kolbe and some others, was producing good-
looking, quick-frozen products. It also solved
what one article described as the economic
problem of glut and scarcity" �!. Another
article touted the new frosted fillets" that the
Birdseye plant was cranking out �!, These
"were capable of traveling thousands of miles
inland without danger of spoilage." "Ice fillets"
described in a third article "will serve to dem-
onstrate the fallacious nature of the old idea
that all frozen fish is inferior fish.... By virtue
of this method of processing and handling
marine products, lovers of seafood in inland
Canada should soon be able to obtain all kinds
of fish in their original, sea-fresh condition" �!.
And, as described in a fourth report: "The
placard � 'COLD STORAGE GOODS SOLD
HERE' � is no longer necessarily a sign of a
market where fish of doubtM quality are sold"
�!.

These articles did not appear in the latest
issue of Frozen and Chilled Foods or Seafood
&ader. They appeared in a 1930 issue of Food
Industries Journal. Unfortunately, 60 years
after Robert Kolbe and Clarence Birdseye
applied their new freezing systems to fish, our
success in finding high quality at the restau-
rant or grocery store remains a hit and miss
proposition at best, What happened?

"%hat happened" relates to how this new
system of seafood preservation, packaging,
storage, and marketing was developed and
used. A full and successful development of such
a new technology requires long-term, sustained
coordination of effort among engineers, scien-
tists, industry, and public institutions in an
environment whose barriers to change are
ready to budge. It is similar in that respect to
other past and present multidimensional sea-
food processes the manufacture of surimi and
its analog cousins; the production of fish pro-

A Systems Approach
"Systems approach" is a term that was used

often in the 1960s. It describes the many com-
plex interactions of tasks and machines that,
among other accomplishments, put a man on
the moon, A more recent expression, however,
might also sound familiar: "If we can put a man
on the moon, why can't we....  fill in the
blank!?"

Apply these notions to the fish business. A
process that will enable us to fmd consistently
tasty, nutritious, reasonably priced fish at the
grocery store requires a systems approach.
Each contributor must have an understanding
of the capability and role of the many contribu-
tors who are indispensable to the full develop-
rnent of such a process. We must prepare engi-
neers  and others for that matter! first, to be
technically competent and, second, to solve
problems in close cooperation with colleagues in
science and other disciplines.

In the marketplace today, we can find high-
quality frozen seafood, the production of which,
we would argue, results from a coordinated
interplay of disciplines. The United Kingdom's
freezer-trawler program of the 1950s and 1980s
was just such an effort. The manufacture of
products of high quahty from North Atlantic
whitefish, frozen at sea and processed at horne,
required a coordinated development by engi-
neers, food scientists, economists, fishermen,
processors, cold storage operators, truckers,



and retailers, among many others. The process
was successful � at least until the environment
changed, That was when all countries took
control of their 200-mile fishery zones, effec-
tively shutting others out of tradition.al re-
sources.

High-quality frozen seafood can be found in
the U.S. industry as well. That is, for certain
species and markets in which biochemical
change rnechanisrns are understood and con-
trolled, suppliers are steady and are cornpen-
sated for product care, handling is well man-
aged, and consumers and retailers are aware of
the need for proper care and preparation. The
recen.t effort to develop the flatfish industry in
Alaska appears to be one example where a
coordination of disciplines with funding from
both industry and public agencies is heading
toward success.

The production, distribution, and retail
system breaks down if one component doesn' t
function or focus on the common goal � if the
fisheries managers forget about seasons and
schedules that influence quality; if the fisher-
man is not compensated for taking known
measures to ensure the quality of the landed
product; if the design and management of the
coM storage rooms are not properly understood
or implemented; if the fish market operator
neglects to control the temperature or product
turnover in the display case. These system
components must be understood and controlled
in light of various environmental influences or
constraints to produce consistently high-quality
products.

Resources
Research, technology development, and

design which lead to new seafood processes are
costly, particularly so where engineering con-
siderations, equipment development, pilot plant
trials, or process scaleup, are involved. And,
depending on the degree of risk or the size of a
private company's budget, public funds and
resources often play a key role. An exaniple is
the manufacture of surirni in the United
States � not the outcome of a large food com-
pany's RkD program but the result of long-
terrn government and university research,
technology transfer {largely from Japan!, and
public and industry funding. It resulted from
some clever contributions and hard work  both
of which continue today! from individuals in all
sectors � private industry, the federal govern-
ment, and universities.

Surimi is washed, minced, fish protein to

which preserving agents have been added to
maintain its quality in frozen storage. When
later thawed, mixed with salt, and heated, it
gels into a firm material from which various
analogs  for example, crab, shrimp, or scallops!
are manufactured. In the early 1970s, the
National Marine Fisheries Service reviewed
and described surimi, a traditional Japanese
process, which developed on a large scale after
1960 �!, It was about 1980, however, before a
small Alabama company produced surinu from
croaker in a project supported in part by Sal-
tonstall-Kennedy  SK! funds and by some
research at North Caro]ina State University
�!, In 1983, the Alaska Fisheries Development
Foundation  AFDF! committed its entire allot-
ment of SK funds to a multi-year project seek-
ing to demonstrate that surimi cou.ld be suc-
cessfully produced onshore from Alaska pollock.
This effort, under the energetic coordination of
AFDF, hinged on effective contributions of
resources from industry, government, and
universities. While some may argue that all
components of the project didn't mesh as nicely
as they could have, the venture was enormously
successful. At the end of'1988 there were four
shore-based surimi production plants and ten
surimi factory ships operating in Alaska; pro-
jections are that Alaska surimi productions will
reach 100,000 metric tones in 1989  '7!.

This demonstration project, which lasted five
years, leads us to recognize three corollaries"
to the present argument that seafood process
development takes money. The first is that it
takes time. Industry, in requesting assistance
from engineers and scientists for new process
development, must understand that often,
proven results will evolve in months or years.
On the other hand, engineers and scientists,
particularly those in public institutions, must
understand that industry decisions are often
scaled to weeks or to a single season.

The second corollary is that success" for the
various disciplines is often measured with
different yardsticks. Engineers and scientists in
public institutions are oAen reviewed and
rewarded in relation to their publication record.
Industry "success" appears at the bottom of the
profit-and-loss statement and may even require
that detailed publications be avoided. Effective
collaborative projects will require an agreement
up front to resolve this dichotomy.

The third corollary relates to economic viabil-
ity. Would Alaska surimi production have
taken off during the days when energy costs
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were high? when Alaska King crab was abun-
dant? before the 200-mile limit was estab-
Lished? before U.S fishermen developed midwa-
ter trawling skills and gear during the "'joint
venture' operations? before the U.S. public
began to develop a taste for artificial crab ?
What engineers might have found unfeasible in
1960 could be feasible today. Processes must be
reviewed again and again as the "environment"
changes. What is the current profitability in
view of changes in energy costs, consumer value
judgments, international exchange rates, the
prices of competitive products  like soya and
fishmeal!, the status of international trade
agreements, and subsidy programs?

Continuity
One wonders how many wheels have been

reinvented during the last 60 years of quick-
frozen seafood technology development. Engi-
neering contributions to seafood processing in
the near future will depend less on "gee whiz"
inventions than on sound, long-term design,
development, and technology transfer, A good
example of this is the ongoing Americanization
of surirni � a continual redesign and optimiza-
tion of various steps in the traditional Japanese
process, Good progress over the next 20 years
or so, most. notably in the lesser developed
countries, wiLL depend largely on increased
application of the more basic "best present
practices" rather than "advanced" methods not
yet introduced widely or yet to be developed.

Such an approach, however, requires not only
innovation but also people whose judgment and
actions are based on knowledge, experience,
and access to information. Engineers, if they
are to have a feel for seafood science and tech-
nology and an appreciation of the interaction
between essential disciplines, must be able to
depend on a stable, continuous environment.
The organization needed for this could be
housed in the public or private sector. But it
must provide stable funding; welcome and
cultivate a continuing influx of young engineer-
ing and food science colleagues; operate without
connection to others whose mission is surveil-
lance and regulation; maintain a technology
library of international dimension; encourage
and support professional development; and
recognize and reward interdisciplinary re-
search, extension activity, and industrial suc-
cess.

We once had organizations like that. Their
contributions brought vast improvements to the
seafood industry, particularly during the years

19;i0-1970  8!. The old U.S, Bureau of Comrner-
cial Fisheries llater, the National Marine
Fisheries Service i contributed much to the
technology of seafood catching and processing.
The United Kingdom's Torry Research Station
was internationally acclaimed for its work on
freezing at sea, drying, sinoking, cold storage,
and other processes. Refrigerated seawater
 RSW! systems, developed for the onboard
refrigeration of large volumes of fish, resulted
from thc sustained effort of government engi-
neers and scientists working with industry
through the Canadian Federal Fisheries Labo-
ratory in Vancouver, B.C,  9!. Sea Grant engi-
neering effort at universities such as Oregon
State has carried this work on RSW and slush
ice  chilled seawater! to the U.S. industry
through extension and demonstration pro-
grarns.

And where are we today? The National
Marine Fisheries Service gear progra.ms have
virtually disappeared; fish utilization programs
are a fraction of what they were at one time,
now involving a diminishing number of people
working with an even more rapidly diminishing
budget. The Torry Research Station has lost
many of its personnel, operating today at a
level which is roughly half that of 1968. The
federal Canadian laboratory in Vancouver
closed about seven years ago; so did the Atlan-
tic lab in Halifax. And the U.S, National Sea
Grant Program has been slated for elimination
from the federal budget for t,he last eight years.

A few emerging organizations have included
programs to carry on seafood process develop-
rnent in North America. One is the Fishery
Industrial Technology Center  at the University
of Alaska in Kodiak!; another is the Canadian
Institute of Fisheries Technology  ,Located at the
Technical University of Nova Scotia in HaMaxl.
Both are committed to close association with
the industrial sector; both are struggling to
secure funds, facilities, and continuity. Without
commitment from government and industrial
funding sources, seafood process development
will be a matter of "boom and bust," with em-
phasis on the latter. Without continuity, activ-
ity and facilities cannot be sustained, expertise
cannot be regenerated, costly duplication and
wheel re-inventing cannot, be avoided.

The Future
Overriding Issues

Some of the conditions essential to the success
of seafood process engineering are outhned
above. And if these conditions are met, what



then? What are some important issues that
need to be addressed in the next 20 years? A
few have overriding importance; their solutions
will require worldwide technological and politi-
cal teamwork if they can be found at all. One, of
course, is pollution of our oceans; another is
pollution and attendant global changes in the
environment. Assuming progress in these
areas, as we must, we' ll conclude this article
with a few more specific needs in which engi-
neers can play a xnajor role.
High-Quality Frozen Fish

Air shipment and improved retail procedures
have given us access to some high-quality
unfrozen products in the marketplace. But
neither Ronald McDonald nor Mrs, Paul will
care to wait around until the weather clears
and the boats get out. The production of consis-
tently high-quality frozen seafood will remain
an important mission. The commercial cold
store, the retail market, and the horne continue
to be notorious stations where product abuse
occurs, We xnust be able to place a value on
quality loss, to manipulate those factors of
temperature, treatment, or packaging to control
this loss, and then to educate the users and
consumers who, in fact, have the ultixnate
control.

Energy Ef6ciency
We haven't waited in gasoline lines for soxne

time. The Department of Energy meanwhile
assures us that the "Strategic Petroleum Re-
serve" will give this nation a 90-day supply in
case of total interruption �0!. Ninety days!
Politics, growth, and the inevitable resource
depletion will return the energy issue to the top
of the agenda, certainly within the next 20
years,

What will this do to the seafood processing
industry? Lorentzen has shown that, if energy
efficiency were the sole criterion, we would put
all of our effort into industrial fishing and the
manufacture of by-products, notably fish xneal
�I!. The consumer views fish as food, however,
not energy! The engineer wilt continue to
address issues of productivity and efficiency in
existing processes to ensure the supply of
products of high quality. But the engineer must
also analyze and identify options for industry
and public decision makers. Fishing methods,
processing options, and the role and direction of
aquaculture must be continually evaluated in
light of changing environmental and economic
factors.

Waste Utilization
Productivity means, in part, decreasing

waste. It can also incan using waste for a
product of some value. The anticipated full U.S.
utilization of the Pacific whiting resource off
the U S. West Coast is a case in point. Some-
thing on the order of 175,000 metric tons are
available for annual harvest �2!; of that,
around 130,000 metric tons are "waste," or, to
give it a more rational term, "by-product poten-
tial." The engineer has an important role in the
design, analysis, and application of processes to
use this potential. Fish meal or silage for ani-
mal or aquaculture feeds, protein concentrates
for human nutrition, and oils and other coinpo-
nents all involve processes to be reviewed,
applied, optixnized.
Nonfrozen Options

The public interest in seafood products of all
kinds has risen dramatically in the past few
years. After staying for years at 12 pounds,
U.S. per capita annual consumption has re-
cently increased to 15 and is expected to reach
20 by 1991 �3!. Nutritional value is seen as a
significant factor. The engineer must continue
to review and develop new seafood preservation
and processing operations that will provide
high-quality, highly nutritive, valued products
to the consumer. Refrigeration, icing, and
chilling will continue to play a major role.
These and other means of preservation must be
developed continually for application in both
developed and "developing areas of the world.
Packaging and retortable products; blanching,
cooking, and preprocessing of fish portions;

; and other methods of handling and
processing are important areas for continued
study and education,

References
1. T.J. Carroll. 1930, A Kolbe installation at

the Gorten-Pew plant. Food Industries
2�!: 1.69-772.

2, E.S, Pattison, 1930. Freezing fish by the
Birdseye system. Food Industries 2�!: 159-
161.

3. R.A. McKenzie and J.W.R. Harkness. 1930.
Canada experiments with ice fillets. Food
Industries 2�!:176-178,

4 C. Birdseye. 1930, Packaging quick-frozen
foods. Food Industries 2�!:156-158

5. D. Miyauchi, G. Kudo, and M. Patashnik.
19?3, Surixni � a semi-processed wet fish
protein. Marine Fisheries Review
35  12!:298-300.

69



6. B. Thrash and E,M. Smith. No date. Finalreport; surimi plant � northern Gul«f
Mexico. Unpublished.7, M. lVfonsen. 1988 Director's log; the lode
star newsletter of AFPF 6�!:7.8. J,H. Merritt,. Developments of fish han-dling and processing; an engineering per-spective. Unpublished inanuscript.9. S,W. Roach, J.S,M. Harrison, and H.I.A.Tarr. 1961. Storage and transport of fish inrefrigerated seawater. Bull. No, 126. Ot,-tawa: Fisheries Research Board of Canada.10. Public Power Weekly. 1988. As referencedin Wisconsin Energy News 9�!:2. Madi-son, Wisconsin: Wisconsin Energy Bureau.

11. G. Lorentzen. 1981, Food froin
Pages 26-37 in Advances in the ref
ated treatment o f fish proceed;~

e re riger-
ee 'ngs o a

meeting of commissions C2 D1, D2 and
D3, 1981-4, Boston. paris: Int ~
Institute of R f geration.

12. K. Beale and W. Jensen. 1989 P
whiting surimi production feasi
study. Prepared for the West Co t F h
ies Development Foundation. Sub~tt
partial fulfillment of Saltons
project ¹NA88 ABH Opp14

13, J. Kinsella. 1988. Fish and se
t onal iinplications and Quality is

: nutri.

Food Technology 42�!:146-150, 1Q

70







Potter's plans included a natatorium that
housed an indoor swimming pool with heated
salt water and an oscillating paddle to create
surf. Potter advertised lavishly, and lots sold
well  some 2,200 at a gross income of more than
$1 million [2]!. Houses appeared on the spit, a
few elegant in their designs and reflecting the
wealth of some investors. Most houses were
more modest, and there was also a "tent city."
Something of a downtown carne into being,
including a grocery, a bakery, cafes, a rooming
house, a hotel, and, of course, an agate shop.
There were a sufFicient number of year-round
residents to require a one-room schoolhouse.
The official grand opening of the development
took place on June 22, 1912.

In 1911 Congress had approved the construc-
tion of a jetty at the north side of the entrance
to Tillarnook Bay. Work commenced in June
1914 and was completed in October 1917. This
"improvement" in the bay entrance caused the
destruction of Bayocean Park �, 3, 4!. Changes
in the shoreline due to jetty construction were
soon evident. Sand accumulated so fast to the
north of the jetty that the shoreline moved out
almost as rapidly as the jetty was lengthened.
The impact on Bayocean Spit to the south was
more gradual, and thus it is difficult to estab-
lish when erosion first appeared. The impact
was extreme by the 1930s; a 1932 photograph
reveals that waves were beginning to under-
mine the natatorium  figure 3!. In January
1939, storms combined with high tides to cut
temporary gapa through the narrow southerly
portion of the spit, The last vestiges of the
natatorium were destroyed, leaving only its
foundations which could be seen on the beach
at low tide  figure 3!. Erosion continued
through the 1940s with the progressive destruc-
tion of the remaining buildings of Bayocean
Park, The climax caine on November 13, 1952
when storm waves penetrated the already
weakened sand spit and quickly cut away a
4000-foot-wide section. The remaining residents
of Bayocean Park had to be evacuated by boat.

Similar shoreline changes occurred with the
installation of other jetties on the Oregon coast.
However, their construction took place early in
the century, before extensive development of
neighboring lands. Only in the case of Bayocean
Park were houses and hotels  and a natato-
rium! in the path of the resulting erosion.

We now understand, in retrospect, the ero-
sion problems experienced at Bayocean Park.
They clearly were associated with the construc-
tion of the north jetty �, 5!. The explanation

involves the geomorphology of the coast and the
resulting movements of sand on the beaches,
The Oregon coast is characterized by a series of
large rocky headlands which isolate the
stretches of beach, However long, the beaches
act as pockets between the headlands. When
waves reach the coast from the southwest,
primarily during the winter, sand moves north-
ward along the beach, but is blocked by a
headland at its north end, Waves from the
northwest, the suminer waves, act to move
sand back to the south. The overall effect is a
balance such that the net sand drift is effec-
tively zero, if averaged over many years. This
pattern of reversing sand moveinents on our
beaches explains the effects of jetty construc-
tion on the adjacent shorelines, and specifically
the erosion of Bayocean Spit. When two jetties
are constructed at an inlet, sand tends to accu-
mulate immediately adjacent to the jetties, bath
to the north and south, so that the shorelines
build seaward. That accumulating sand comes
from erosion of the beach further away from the
jetties, with a resulting retreat of the shore.
This was the basic cause of the erosion at
Bayocean Park, made more complex in that
example by the construction of only a single
jetty, one at the north side of the inlet. Sand did
accumulate to the immediate north of that jetty,
but in the absence of a south jetty, the shoreline
there advanced only a short distance. Instead,
the accumulating sand formed a shoal at the
entrance to Tillamook Bay, and some of it was
swept into the bay itself. That sand had been
stripped off the beach further to the south, the
beach fronting Bayocean Park. This loss of sand
reduced the buffering action of the beach in dis-
sipating ocean-wave energy, so that during
winter storms the intensified wave swash was
able to directly attack the development.

The erosion of Bayocean Spit provides an
illustration of man-made developments in the
form of jetties altering the natural equilibrium
of the nearshore and inducing beach erosion.
Although the final demise of Bayocean Park
was a result of storm-wave erosion, human
activities were the underlying cause, Sand
spits are of course inherently susceptible to
erosion. When Bayocean Spit was attacked by
waves and nearshore currents, its foredunes
offered minimal resistance. This susceptibility
to erosion is true for all sand spits, irrespective
of whether jetties have been constructed on a
nearby inlet. Two examples are the erosion
problems that have been experienced by home
owners on Siletz and Alsea Spits.
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The development of Siletz Spit began in the
1960s with the construction of a road along the
spit's length and the placenient of a number of
homes on the foredunes immediately backing
the beach. Thc first major erosion following
development occurred during the winter of
1972-73 �1. Storm waves rapidly cut back the
foredunes, undermining and destroying one
home that was under construction  figure 4!.
Other houses were saved by the immediate
placement of riprap, but erosion continued in
adjacent empty lots that were left unprotected,
This required that riprap also be placed along
the sides of'the houses, so that several of them
ended up on promontories projecting into the
surf zone  figure 4! In subsequent years, ero-
sion of similar magnitude has repeatedly at-
tacked the development �, 8!, and more riprap
was pl<iced to protect the growing number of
houses. Today the spit has riprap boulders
along most of its length  figure 5!.

Other sand spits on the Oregon coast were
seemingly stable. Alsea Spit had not suffered
erosion for many years, and the houses placed
on its foredunes seemed secure. However, the
1982-83 El Nino revised that situation when
the combined storm waves and temporarily
increased sea levels caused significant erosion
 9!. The lingering effects of that unusual El
Nino are still being felt along the Oregon coast,
particularly in erosion that is taking place on
Netarts Spit where the surf has cut away large
sections of Cape Lookout State Park �0!.

In these examples of sand-spit erosion, the
processes have largely been natural, those of
waves and nearshore currents, with high tides
and sea levels controlling the position of maxi-
mum attack. The role of people has mainly been
one of responding to the erosion by constructing
seawalls or riprap revetments. However, in the
case of Siletz Spit, human activity did contrib-
ute directly to the erosion. Between 1965 and
1971, some 110,000 cubic yards of sand were
mined from the beach south of the spit �!, That
sand removal reduced the beach's ability to act
as a buA'er between the ocean waves and
coastal properties. The operation was stopped
by the state in 1971 when its role in auginent-
ing the eros~on of Siletz Spit was recognized,
Although a contributing factor to the spit's
erosion, sand mining cannot have played the
primary role because an inspection of old aerial
photographs revealed that Siletz Spit had
undergone episodes of erosion before mining
began in 1965 and before initiation of spit
development.

Because of the rapid rate af which it takes
place, sand-spit erosion has provided the most
dramatic examples of property losses on the
Oregon coast. Iiowever, the long-term and
progressive erosion of sea cliffs threatens a
greater number of' properties. 'I'his is because
most of our coastal communities are sited on
the nearly level ground provided by marine
terraces, former areas of seabed that have been
raised by tectonic action. Wave erosion has cut
into these terraces, leaving a hluF or high sea
chff, depending on its elevation. In some areas
these cliffs are covered with vegetation, so their
formation by erosion must have occurred in the
distant past. Others are now retreating under
continued wave attack. Their rates of retreat
are highly variable along the coast, but over the
long term average less than half a foot per year
�1, 12, 13!. Though small, the cumulative
retreat now threatens homes in areas such as

Lincoln City that were built many years ago
 figure 6!. Lnfortunately, in recent years the
practice has been to build motels and condo-
rniniums as close to the cliA'edge as possible so
as to provide an ocean view, immediately
placing the structure in danger i figure 6!.
Relatively little is known about the processes of
sea cliff erosion and thc causes of its variations
along the coast and with time at a specific site.

Abrupt landsliding has been a problem in
some areas of sea cliffs �4!. The best example
of its impact on coastal development is found at
Jurnp-OF <foe in the Nyr Brach area of Newport
�5!. Landsliding there endangered structures
as early as the 1920s, but the main activity
occurred when a large slump developed over a
period of months from late 1942 to spring 1943
 figure 7!, At that. time the slump affected 15
acres and 15 houses. A few homes rode the

slump block down intact  figure 7! and re-
rnained occupied until 1966 by which time they
were in danger of being undermined hy wave
erosion and continued slumping and so were
intentionally burned,

With such a long history of problems at
Jump-06' Joe, onc might have expected that
developers would be cautious. Unfortunately,
this was not the case. In 19SO a local developer
graded the down-drop block of the 1943 land-
shde in preparation for building,'39 homes. A
storin of protest arose from people living in the
Nye Beach area, and sever'al scientists pointed
out the idiocy of building atop an unstable
landslide. Before the planning commission
could decide on that project, the developer
suddenly shifted plans to one where condomini-



ums would be constructed on a small remnant
of the marine terrace. The danger of that site
was also pointed out to the developer and plan-
ning commission. It was dangerous because the
small bit of terrace was positioned between two
major landslides and had the highest rate of
erosion on the Oregon coast, In spite of these
warnings, approval for construction was
granted and work was begun in March 1982
 figure 8!. Each unit was to be sold for
$250,000, but this was a time of high interest
rates and a depressed real estate market, In
December, before the interiors were completed,
construction was halted, The developer had run
out of money and was forced to file for bank-
ruptcy, The contractor, a lumber company, and
an insurance conipany that had insured the
project against slippage were also forced into
bankruptcy. By 1984, sloughing of the bluff
had undermined the perimeter fence around
the condorniniuin and slumping had distorted
the building to such a degree that the stressed
windows shattered  figure 8!, In January 1985
the city of Newport ordered the demolition of
the structure, so that today only the foundation
remains.

Perspectives on Present and
Future Erosion

The examples cited above illustrate that
erosion has been a problem on the Oregon
coast, at least in the eyes of developers or
people who have bought beachfront property.
The examples may also have left the impression
that erosion is extreme along much of our coast
and that the construction of seawalls and
revetments is warranted to prevent further
losses. This is decidedly not the case. In spite of
the unusual severity of storm-wave activity off
the Northwest coast, beach and coastal-prop-
erty losses are small in comparison to those of
most U.S. shorelines.

There are two main factors that account for
the lower erosion rates along the Oregon coast,
One is the lack of net sand transport along the
beaches. We have seen that jetty construction
did cause the erosion of Bayocean Spit, but the
patterns of shoreline changes actually repre-
sented only local readjustments. In general, the
shoreline changes were limited to 10 to 15
years following jetty construction, aker which
the beach achieved a new equilibrium that
accounted for the presence of the jetties. For
this reason, jetties on the Oregon coast do not
at present significantly aRect the beaches and
are not causing erosion. This situation con-

trasts with that in southern California and
along much of the. east coast of the U.S. where
jetty construction acts like a dam that blocks a
net longshore sand transport. In such a case
sand accumulates on the up-drift side of the
jetties, while erosion occurs along an extended
length of beach in the down-drift direction. The
overall impact is much greater and may con-
tinue indefinitely since the beach cannot effec-
tively approach a new equilibrium configura-
tion. On those U.S. shorelines, each year the
Corps of Engineers has to pump or truck sand
past the jetties so as to re-establish the natural
sand movements. If there had been net sand
movements along Oregon's beaches, erosion
wouM have been a much greater problem.

The second factor important to limiting
erosion of the Oregon coast is its tectonic rise
relative to the level of the sea. The floor of the
deep ocean west of Oregon is moving eastward
toward the continent. Being denser, the ocean
crust slides beneath the land. This convergence
has slowly pushed Oregon upward, and the
extent of the land mass has slowly grown
westward, At the same time, the level of the sea
has gone up and down due to cycles of growth
and melting of continental glaciers. The combi-
nation of these processes has yielded stair cases
of marine terraces along the coast. Each terrace
represents an ancient sea bed, the oldest being
the "top step." The last maximum advance of
the glaciers occurred about 20,000 years ago, at
which time sea level was more than 400 feet.
lower than now, and the Oregon shoreline was
some 10 to 15 miles west of its present position.
Except for temporary small reversals, the level
of the sea has been rising since that time.

Estimates of average global sea-level rise
over the past century, based on analyses of tide-
gauge records, indicate that it has been ap-
proximate! y 8 inches in a century � millime-
ters a year! �6, 17, 18, 19!. In spite of this rela-
tively modest rate, the rising sea level in con-
junction with tectonic subsidence has been
extremely important in causing the progressive
retreat of the land  erosion! along nearly the
entire east and Gulf coasts of the U.S. On the
Facifrc Northwest coast, however, relative sea-
level change at present is near zero �0!, sug-
gesting that tectonic uplift is currently keeping
pace with increasing water levels, Thanks to
our tectonic setting, the worldwide increase in
sea level over the past century has not been a
major factor in causing erosion along the Ore-
gon coast.
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Might. any of these factors or processes
involved in erosion change derring the twenty-
first century? 'I'he overall configuration of the
coast will not be appreciably altered during
that geologically short span of time, so that
headlands will continue to isolate the beaches.
The present condition, in which there is no net
niovement of sand along the shores, will there-
fore persist. The intensity of the waves and surf
depends on the strength of storm winds, and it
is difficult to predict climate changes. It is
known that there are natural cycles in the
climate, and there is evidence from other coasts
for long-term variations in storm intensity and
accompanying wave activity, variations that
span decades or longer, Therefore, it is possible
that the Oregon coast could enter a phase of
stronger storms  or equally possible, they might
be weaker!. To complicate matters, we are
beginning to recognize the potential for a
warmer climate caused by the greenhouse
effect, brought on by human emissions of car-
bon dioxide and other gases into the atmos-
phere. Such a general warming could alter
storm systems and therefore the energy of the
waves reaching our coast, Could such a warm-
ing trigger more Kl Nino events comparable to
the one that occurred in 1982-83, each produc-
ing a comparable devastation of the coast? We
simply do not knov-.

A potentially greater impact from greenhouse
warming could come from increased sea levels.
Global temperatures have been predicted to
increase from 1,5 to 4.5" by 2050 �1!. These
predictions in turn have led to a variety of
estiinates for accelerated sea-level rise, caused
by increased glacial melting and thermal ex-
pansion of seawater. By the year 2025, the
global sea level is predicted to rise 10 to 21
centimeters � to 8 inches! �2!. Although this
may seem insignificant, the effects on sandy
shorelines may be magnified 100 times in the
horizontal direction, resulting in shoreline
erosion of 10 to 21 meters �3 to 70 feet! �3,
24!. As the twenty-first century wears on, the
rate of sea-level rise is expected to accelerate;
by 2100, water levels are predicted to be 0.6 to
3.4 meters � to 11 feet! higher than today �2,
25, 26, 27, 28!.

There are many uncertainties in these analy-
ses of sea-level rise resulting from greenhouse
warming, and the resulting predictions have
been controversial among scientists. An irnpor-
tant question is whether we can actually meas-
ure the increasing rate of sea-level rise. Sea
levels are monitored with tide-gauge records. If

such a record of hourly ~ater levels is averaged
over the entire year, the tidal fluctuations are
removed, yielding the mean sea level for that
year. Repeating this analysis from year to year
yields a measure of the changing level. Unfortu-
nately, it is not quite this simple because oce-
anic and atmospheric conditions also aflect the
water-level changes detected by tide gauges, so
the resulting measurements are scattered
rather than yielding smooth trends. More than
a century of past tide-gauge records now exist,
but, even with this long record, difl'erent investi-
gators obtain results for the long-term sea-level
rise that range from as low as 1.2 miilimeters a
year to as high as 3.0 millimeters a year; this
range of estimates results from the scatter of
the data even though the investigators are
analyzing the same measurements �7, IH, 29!.
However, the quertion is not whether the
yearly rate of 1.2-3.0 millimeters is continuing,
but whether greenhouse warming has already
caused the rate to increase, say to 5 to 10
millimeters a year �0 to 40 inches a century!.
Again, different investigators have reached
conflicting conclusions, some saying that they
see an increase in the rate, while others con-
clude that they do not �7, 18!.

Despite the uncertainties, there is a growing
consensus that some increased rate of sea-level
rise can be expected in the twenty-first century.
This recognition has led to recommendations
that future sea levels be given more serious
consideration in coastal management decisions
�8, 30, 31, 32l. Though sea-level changes are
not a cause for immediate alarm in the Pacific
Northwest, where the impact would be smaller
and would come later due to its tectonic rise, it
is important that they enter into our coastal
management considerations,

Potentially more catastrophic, but even more
uncertain than sea-level changes due to green-
house warming, is the possibility that an ex-
treme earthquake will occur on the Northwest
coast during the twenty-first century Evidence
for prehistoric earthquakes has come from
investigations of buried marsh deposits in
estuaries which suggest t,hat portions of the
coast abruptly subside, followed by an extreme
tsunami that sweeps over the area {33, 34!. The
sediment record indicates that six events have
occurred in the last several thousand years, at
intervals ranging from 300 to at least 1000
years. The last recorded inundation took place
between 300 and 500 years ago Given that
frequency of occurrence, there is a reasonable
probability that a major earthquake and tsu-
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nami will occur during the next century. Stud-
ies are still underway that should more fully
document the effects of past. earthquakes, and
after their completion we will be better able to
anticipate expected impacts of future events on
humans.

Management Choices for the
Twenty-First Century

At the root of the coastal erosion problem on
the Oregon coast are past and present policies
of shoreline development and protection. The
threat to older buildings is perhaps under-
standable, for they were constructed before we
knew much about the processes and extent of
erosion and before we had established policies
to protect such developinents from natural
hazards. If these old structures become threat-
ened by erosion, in most cases it will be neces-
sary to resort to a seawall or riprap to protect
them, However, buildings still are being con-
structed too close to the edge of retreating sea
cliffs and eroding beaches, It is dif5cult to
understand how and why developers continue
to build, or are allowed to buiM, in known
hazardous areas that wiII very soon require
seawalls or rock revetrnents. Are our coastal
development policies ineffective? Are there too
many loopholes to prevent unwise develop-
ment? Is it inevitable, then, that the twenty-
first century will see the pressures of unwise
development and the proliferation of engineer-
ing structures on the Oregon coast? Perhaps,
especially in areas where development has
been long established and erosion is a reality.
However, in many areas a midcourse correction
is still possible. This will require basic changes
in our attitudes toward development, changes
in shoreline management policies that incorpo-
rate our present understanding of erosion
processes and, finally, the courage of public
o%cials to make unpopular decisions

The first and most obvious measure is to
prohibit construction in undeveloped shore!ine
areas that are known to be susceptible to rapid
erosion, We don't need any more Jump-Off Joe
fiascos. More uncertain is the development of
lands close to cliff edges which may only be
retreating slowly. In most cases it is difficult to
predict what erosion might be expected in the
future, so the best policy is to stay well back.
This woujd involve the establishment of conser-
vative setback lines to insure the safety of the
structure for its expected lifetime Considera-
tions of potent.ial incr eases in sea levels should
be included when drawing setback lines. New

structures could also be made more moveable,
should erosion be greater than expected.

Setback lines have been used in several
coastal states and have actually been estab-
lished for up to 10 years in many areas of the
Oregon coast. Yct, development in hazardous
areas has not been significantly curtailed. In
rural Lincoln County, for example, about half of
the newly constructed oceanfront buildings are
located seaward of the 30-year erosion setback.
Detailed site evaluations by registered engi-
neers or geologists are required when develop-
ment is proposed, and they often determine
that construction can safely be located seaward
of the setback line. This has sometimes had
disastrous consequences  ,'35!, New construction
in l.incoln City also frequently occurs within
the setback zone if the engineer or geologist
conducting the site evaluation concludes that
the property can be adequately "stabilized."
Often, stabilization means a new seawall or
revetment, whether or not there is any danger
from active or potential erosion �6!.

Setback lines could also be established for
sand spits or other dune areas. In our studies of
Siletz Spit, we found from analyses of predevel-
opment aerial photographs that an erosion
event would cut back the foredunes by only 50
feet or less. In subsequent years, drift logs
would accumulate in the erosion area, and they
would trap blowing sand to reform the dunes.
Had setback lines been established on Siletz
Spit, they would have kept development out of'
that naturally ephemeral zone. Unfortunately,
studies of the stability of the spit were not
undertaken prior to its development, so homes
were placed on foredune areas that had eroded
away only a decade earlier.

Another wise management measure is to
limit construction of sea walls and revetrnents
to areas that are actually experiencing erosion.
This again would seem obvious, but it is sur-
prising how often unneeded and expensive
structures are being built along the Oregon
coast Two examples are shown in figure 9. In
the first, the developer was told to position the
horne well back from the cliff edge so there
would be no danger from erosion. This would
have involved a relatively short setback dis-
tance since erosion retreat of the cliff at that
site had been small. Unfortunately, this reason-
able recommendation was ignored, and the
house was placed as close to the edge as pos-
sible. With its completion, the owner irnrnedi-
ately requested permission to buiM a seawall,
and it was granted even though he had ignored



the previous warning and no erosion had oc-
curred subsequent to construction. In the
second example, shown in figure 9, construction
of a large seawall was granted for a house that
had been built some years ago. This was done
in spite of the objection of neighbors and the
fact, that the bluF had not experienced erosion
within historic times. This absence of erosion
v as readily apparent in that the bluff was cov-
ered by thick vegetation, including sizeable
trees that appear on oM photographs of the site.
The geologist who undertook the site inspection
for the home owner reported that the property
was undergoing severe erosion, and evaluated
it as two feet per year. It would seem that his
conclusions were "tailored" to fit the desires of
his client who wanted a seawall even though it
was not needed.

Unfortunately, this case is not an isolated
example. County commissions and city councils
often grant permission for the construction of
seawalls whether or not they are needed to halt
erosion, Some local governments have also
approved new developments in areas of known
geological hazards. The best example of this
was the development of Jump-Off Joe, where
approval was granted even though there was
considerable expert tcstirnony documenting the
past erosion and likelihood for future problems.
The commission chose instead to listen to the
developer's geologist whose report downpl ayed
the erosion problems and the site's susceptibil-
ity to landsliding. Again, the geologist clearly
doctored his report to satisfy the developer,
since the erosion rates he gave were substan-
tially low'er than those he had found in an
earlier study undertaken for Lincoln County
�5!. He also indicated that landsliding at the
site could be controlled by adequate groundwa-
ter drainage. The subsequent erosion and
slumping of Jurnp-Off Joe, and the destruction
of the new condominium  figure 8!, have obvi-
ously proved him wrong. That particular geolo-
gist did eventually lose his certification, but
only after several additional cases of compa-
rable malpractice.

Oregon's Coastal Management Program,
approved by the federal government in 1977,
requires that Local coastal governments and
state regulatory programs address such issues
For example, it calls for site inspections and
reports from registered geologists when devel-
oprnent is proposed in a hazardous zone. In
most cases this investigative approach has been
successful, but there have been notable excep-
tions, such as those cited above, The intention

was, of course, to establish that sites of new
construction are safe from erosion or other
geological hazards. Another policy states that
seawalls and revetments are not permitted for
new development, However, in what turns out
to be a significant loophole, "exceptions" to this
requirement inay be granted, and as noted
earlier, structures may even be required to
"stabilize" the property before construction, In
the case where homes were present before
1977, it is necessary to establish that erosion is
occurring and represents a danger before per-
mission is given to construct a seawall or revet-
ment. The loophole here is that soine geologists
are willing to "document" erosion where it does
not exist, and local government agencies are
quite willing to accept their findings.

There is some cause for optimism. Oregon
state agencies and local goverrunents have
come to recognize that coastal land use and
seawall regulatory programs are inadequate
and outdated and are re-examining shoreline
policies. In some cases, they are now turrling
down permit requests for unwise shore-protec-
tion structures. Such was the case with Jump-
Off Joe, where the Dii~sion of State Lands
denied the application for a seawall, stating
that it wouM produce only an illusion of safety
in an area of known geological hazards and that
there wouM be no public benefit from its con-
struction �5!. It v~ as also recognized that the
toe of the landslide failure zone was probably
seaward of the proposed seawall, so that its
construction would actually increase the insta-
bility. The plunge toward unwise development
of the Oregon coast can be prevented only by
tough management decisions such as this,
based on a sound understanding of the physical
processes that are responsible for erosion
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Figure I: A t9 t2 sketch of the tent city at I%ye Beach in hiewpott. and a photograph f'rom thc l920s of Ihe same area tcounesy Ltncolrt
County Historical Society and Rus» Trowel!.
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Figure 2: The progressive erosion of Jurnp-Off Joe at Nye Beach >n Nesvport  trom Sayre and Komar I t.sJ; courtesy Oregon Historical
Society l.
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Figure 3: Photographs spanning 40 years, documenting the progressive erosion and destruction of ttte natatorium on Rayocean Spit  frc>m
Terich and Kotnar l!h councs> Tillamook C'ouoty Museum!.



Figurc 4: Frn~irm of Silclr Spii Gunny thc winter of 19~--~>  frn~ Komur and Ken [6] i



Figure 5. A large mound nf riprap on Siletz Spit.

Figure 6- Sea-clttf erosion rn Lincoln Cii~ tltreatening old haute~ and a new condomtnium.



Figure 7: The 1942-43 lnndsl i dc at 3 utnp-Off Joe. The upper lthotngrnph shows the effects on houses nt thc rime of the slide  Feh- 3, 1 ink
while the aerial viev' taken in 1961 shotten ttouscs on the tlutnp block that were still being lived in  courtesy Rose Troxelj,



F~eure 9  ".nn<k~miniurv conseucnom and
dc slm<1ion at Jump-Oft joe in the 1990m crupper
p~l'i� coUJt<5 l .%' c.'H p art,lc'la 3 � 7 ft!le' c J.



F~gttre 9: Exntnples ot seav alia on the north Oregon coast that ~ere not needed.



Paci6c Ocean Governance in the Twenty-First Century

Joe L. Jacobsoa and Richard Hildreth
Ocean and Coasta/ Law Center, University of Oregon School of Latv

Advances in technology, transportation, and
trade make the Pacific Coast of North America
partners with Asia. These partners are linked
geographically by the Pacific Ocean. But a
successful partnership also needs a solid legal
and institutional foundation at. both ends.
Building a foundation for the twenty-first
century involves questions we label ocean
governance. Unfortunately, current U.S. ap-
proaches to ocean governance are not adequate
for the twenty-first century.

With its extensive Pacific coastlines, the U,S.
is a significant coastal nation. As such it shows
the same interests and concerns regarding the
seas off its shores as other coastal nations have
shown. Its additional role as a naval power
comp!icates its attitudes and actions in ocean
affairs, but as it has participated with other
coastal nations in the trend toward expanding
national jurisdiction over the oceans, this
should not be unexpected. In March 1983
President Reagan proclaimed a 200-mile U.S.
Exclusive Economic Zone  EEZ! generally re-
flecting the EEZ described in the 19S2 Conven-
tion on the Law of the Sea, which the U.S. so
far has refused to sign or ratify. The proclama-
tion asserts U.S. jurisdiction and "sovereign
rights" over a long list of present and potential
activities throughout a sea-covered area that,,
at 4.9 billion acres, is half again as extensive as
the nation's land territory, The EEZ proclama-
tion, however, has not yet been impleinented by
Congress, In addressing the implementation
problem, we believe that the basic question is,
How should the U.S. EEZ be governed?

Today in. the U.S, we need a broader vision as
we consider the governance challenge posed by
the acquisition of the EKZ. Many current
clamorings and iinmediate concerns must be
addressed and resolved in ways acceptable to
the present participants in the debates about
sharing offshore revenues or protecting the
coastal zone environment. But this broader
vision should encourage us of this generation to
also begin considering approaches to KEZ
governance that will be responsive to issues
that will confro-nt all future users of the Pacific
Ocean off o-ur shores.
' We arateftriii ackntrrs tedred the research as~stance trf Arrttrca Crrrfman
and the manuscript asSi StartCe nr Narre> farmer .
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We must see the advent of the U,S. EEZ as
the beginning of a new oce in age for our nation,
one that will run for generations to come. It is
not likely that the EEZ is an aberration that
will soon go away  even if there are those who
would prefer to see it disappear!. It is far more
likely that it is the foundation of increasing
national governmental authority in the offshore
ocean.

In the past several years, as the central
government has continued to expand and
solidify its control over a growing number of
events and activities off our nation's shores, the
coastal states of the United States have become
increasingly vocal in expressing their concerns
about the regulatio~ of offshore activities and
events, In addition, they have demanded some
role in this regulation. Almost always, however,
their demands have characterized the issue as
one of "managing resources," not as one of
"governance." There is a difference, and we
believe the EEZ, proclaimed for the U.S. less
than five years ago and not yet implemented
domestically, brings us face to face with that
difference and with a historic challenge to the
American federation: how to be true to the
constitutional conception of the federation in
governing more than half the area assigned by
international law to the U.S. for its governance.

It is by now fairly cominon to see references
to the EEZ as new U.S. territory, or something
like territory, or as similar to the acquisition of
the Louisiana Purchase. Is this a fair compari-
son? Is t,he EEZ now, or is it likely to become,
"wet territory" of the U.S,'? If so, then the U.S.
arguably should face the task of governing this
new territory, and in a way consistent with the
constitutional design of federalism and with the
practice of governing acquisitions of large
territories that began, even before the Consti-
tution, with the Northwest Ordinance of 1787.

The framers of the Constitution can be easily
forgiven for failing to anticipate the semi-
occupation of broad ocean spaces oA the Arneri-
can shores, They did not even electively antici-
pate the acquisition of large land territories,
such as thc Louisiana Purchase. Those who
constructed the U.S, approach to the Louisiana



Purchase and most of the territory subse-
quently acquired deserve praise for remaining
basically consistentwith the constitutional
ideal of federalism, After all, the typical ap-
proach to territorial acquisition by other na-
tions at the time was colonization.

But also in our governance of the EEZ, is it
not wise to consider the enduring values of
federal isin � the division of governmental labor
that is both convenient and protective of local
concerns and the values inherent in the deliber-
ate decentralization of governmental power? If
the federation is to remain the essence of our
nation's constitutional structure, should it not
be the essence of'the governance of the EKZ?

I,nfortunately, the current approach is
simply more of the same � that is, the piecemeal
approach that has accompanied the pre-EEZ
accumulations of various oA'shore rights and
jurisdictions, As we argue here, and others
have urged elsewhere, this approach is no
longer appropriate. Years of managing re-
sources in the pre-EEZ context have induced a
resource-rnanagernent mind-set that ought to
be seen as obsolete in the EEZ age. The EEZ
challenges the U.S. to assume the primary role
in regulating a complexity of interrelated
human activities that. represent, at base, the
frontier edges of the seaward extension of
American society. It is a governance challenge,
one that demands � in a phrase currently in
vogue � a holistic approach. Even apart from
the federalisni issue, it would seem a propitious
moinent in the history of U.S. involvement in
the offshore ocean for us to consider integrating
and coordinating our rather haphazard rnan-
agement and regulatory efI'orts in recognition of
this major development, In doing so, we should
also decide on a governmental structure or
process that ensures and spells out the roles of
tho states, so that both levels of government
will be more certain of the respective alloca-
t,ions of governmental pow.ers. In this way,
perhaps we could obviate the seemingly endless
litigation process that has so far been a promi-
nent feature of the piecemeal approach.

Would it instead be possible � and, if so,
preferable � to treat the EEZ acquisition, and
all t.hat it portends, precisely the same as a
large acquisition of land territory? If so, then
the EEZ would be administered by Congress "in
trust for the several States to be ultimately
created out of the Territory, in the words of the
U.S. Supreme Court. New EEZ states? At this
stage in the U.S, acquisition of offshore "wet
territory," no matter how many points of anal-

ogy to the Louisiana Purchase, this approach
seems more than a little fanciful. There is as
yet no real basis for the typical trappings of a
territorial government � complete with territo-
rial governor, legislature, courts, and so on � for
the simple reason that no one yet resides in the
EEZ. Nor is any significant population likely to
move permanently offshore in the near future,
The growing number of people who do work and
play in EEZ areas typically reside in the near-
est coastal states, which already have the
institutions of government as well as the close
economic and social interrelationships with
EEZ acti~sties.

Perhaps, then, coastal state boundaries
ought to be extended seaward to bring parts of
the EEZ within the territorial jurisdiction of
those states' governing institutions. In this
way, the virtues of federalism could be ex-
tended to EEZ governance, with the states
aHocated authority over essentially local or
internal events and the central government
allocated its constitutionally enumerated  and,
over time, greatly expanded! powers.

If this approach is acceptable, how far should
state boundaries be moved seaward of the three
nautical miles currently recognized for all but
two coastal states  Florida and Texas are
exceptions!. The full I97 miles to the 200-mile
limit? In a sense, this approach would simply
be extending the division-of-governmental-
labors scheme of the Outer Continental Shelf
Lands Act <OCSLA! two steps further. The
OCSLA "borrows" the general civil and criminal
laws of the nearest coastal states and applies
them, as feder al law, to events and activities
related to resources development under the
OCSLA, to the extent that these state laws are
not i~consistent with federal law. This applica-
tion of state law is satisfactory for at least two
reasons. First, it is convenient in that it avoids
the necessity for Congress to devise an entire
body of law for all human activities that occur on
offshore platforms. Second, it allows each
coastal state to govern, if only indirectly, the act-
ivities of people v ho, more than likely, actually
reside in that state, In fact, the federal borrow-
ing" of state law can be viewed as a congressional
recognition, conscious or not, of the enduring
virtues of federalism. Extending coastal state
boundaries to the outer edge of the KEZ would
 I! give direct governmental powers to the
states over general civil and criminal matters
and �! expand this power to aII EZZ activities.

However, this approach seems not only
highly unrealistic and improbable but also



undesirable. The farther offshore KEZ activities
occur, the less local, or "internal," and the more
international, or "external," they become.
Legitimate state interests and concerns do
extend beyond the three-mile boundary but
hardly 197 miles beyond, And the closer EEZ
activities are to the remaining international
commons beyond 200 miles, the more signifi-
cant is the federal government's exclusive role
in conducting our nation's foreign policy and
protecting our national security.

%hy not, then, extend coastal state bounda-
ries to some fixed distance offshore, but less
than the full 200 miles? In this way, local
interests and capabilities could be recognized in
the areas of most concern to the states, leaving
the areas more distant from shore and closer to
the international commons for governance by
the federal government Should this be accept-
able, how far to sea should state boundaries be
moved? The distance most frequently urged by
coastal states is 12 nautical miles. The 12-mile
limit offers a convenient dividing line for pri-
marily state and primarily federal governing
authority, especially. now that the U. S. has
extended its territorial sea from 3 nautical
miles to the 12-mile maximum allowable under
international law. Nearly any other Axed line
would be largely arbitrary. Yet it is oA,en urged,
and undeniable for that matter, that state
concerns over offshore events often, probably
usually, extend some distance beyond the 12-
mile line. The segments of society that conduct
activities in the EEZ area farther tha.n 12 miles
from territorial sea baselines also typically
reside in coastal states, the su.pport facilities for
these activities exist there, and economic and
environmental impacts occur there,

All of this suggests extending coastal state
boundaries � if that is the chosen approach to
the constitutional challenge � to some distance
beyond 12 miles but short of the entire 200, a
state zone calculated to project the structure of
the federation seaward in proportion to the
desirability and need to perpetuate the federa-
tion's values in the U.S.'s new "wet territory."
This distance might be 25 miles or 100 miles or
some other 12-to-200-mile range established. to
mark the true" outer edge of American land-
based ocean society. Such a line would be
arbitrary to some degree, and quite possibly
obsolete within the next century. But it could
nevertheless be more rational than either a 12-
mile or 200-mile boundary.

A better approach might be to extend state
boundaries to 12 miles and to establish a state-

federal partnership government, for the EEZ-
areas beyond, This approach would have the
advantage of allocating to coastal states general
governmental jurisdiction over the nearshore
activities with which they and their residents
have the greatest concer~. The federal govern-
ment would, of course, still exercise its constitu-
tionally enurneratcd powers in the expanded
state zone, just as it does now in the territorial
sea and, for that matter, the land territory
within st,ate boundaries, But, in accordance
with the enduring values of the federation,
general governmental jurisdiction would rest in
the state governments within their boundaries,

Beyond the coastal states' extended bounda-
ries, regional EEZ governmental units could
balance the concerns and interests of the appro-
priate states  some of which might not be
coastal states! with the proper roles of the
federal government The Magnuson Fishery
Conservation and Management Act's system of
regional councils � as often maligned and
praised as any other governing arrangement�
might be used as an example or rnodeL It
should be emphasized, though, that the sug-
gested regional EEZ partnership governments
should be charged not with managing re-
sources, but with gooerning all activities and
events over which the U.S. has rights or juris-
diction in an integrated and coordinated rnan-
ner, Others have also suggested regional EEZ
governance  or management!, and it ou.ght to be
given serious consideration.

The details of such an approach, or of any of
the others, would need to be developed within a
framework or mechanism. The most obvious
appears to be the Congress, where the states do
wield their designed influence, Less obvious,
but perhaps morc appropriate, if we resolved to
do the job correctly, would be by constitutional
amendment.

It is clear to us that all coastal states have
great and legitimate concerns about the events
and activities that occur in and under the ocean
waters off their coasts. Many have, in addition,
considerable expertise and knowledge regard-
ing offshore areas and resources. Others are
busy acquiring such expertise and knowledge.
It is appropriate for coastal states to have
direct roles in EKZ governance, not only be-
cause of their interests and concerns and their
growing capabilities, but also because the U.S.
EEZ should be governed in accordance with the
federation scheme devised 200 years ago hy the
framers of our Constitution.



Shuttle Views the Marine Environment

Pat Jones
Science ~pli casions Internati onel Corporation, Washington, D.C.

Looking at Geinini photographs of the Gulf of
Mexico more than 20 years ago, oceanograpbers
realized that color photographs could be used to
identify the spawning grounds and inigration of
gulf shrimp. This information was rapidly
passed on to the fishing fleet, and as a result of
this discovery in August 1966, oceanographers
have been involved in briefing the crews for
every subsequent U.S, manned spaceflight.

Kith sophisticated Earth-monitoring satel-
lites returning a continuous stream of data
from orbit, what can photographs of ocean
surfaces taken by an astronaut using a hand-
held Hasselblad camera contribute to serious
oceanographic studies? The majority of satel-
lites provide direct overhead views in crisp
daylight conditions in the form of false color
images. By contrast, the shuttle can be posi-
tioned to provide oblique views which reveal a
wealth of new data, for example in the sunglit-
ter reflecting otT the ocean surface. Addition-
al]y, there is the undeniable attraction of a
natural color photograph taken by a human
observer orbiting our planet who saw some-
thing fascinating or awe inspiring in that
particular view. In order to give some idea of
the scope of shuttle Earth observation studies
of the inarine environment over the past eight
years, I will briefly consider some of the excit-
ing new oceanographic discoveries from space
and il!ustrations of environmental issues
resulting from human-induced change.

Important oceanographic discoveries were
made right from the start of the shuttle pro-
gram On STS-l, in April 1981, the first test
flight of the Columbia, John Young and Robert
Crippen photographed large-scale spiral eddies
in the Gulf of Oman, At the time this was
thought to be an isolated. phenomenon, but the
next mission revealed another similar eddy in
the Caribbean, and subsequent observations
have shown that spiral eddies are a widespread
feature and that fields of spiral eddies are
interconnected. Like the circular systems of
cyclones and hurricanes, spiral eddies in the
Southern Hemisphere rotate in the opposite
direction from those in the Northern Hemi-
sphere.

The outlines of spiral eddies and related
shear current boundaries are highlighted by
the accumulation of natural surfactants-
natural oils exuded by phytoplankton which
enhance the reflectivity of the sea surface�
along the shear, Paul Scully-Power, the only
oceanographer to fly aboard the shuttle to date,
observed widespread examples of sea surfac-
tants during his eight-day mission in 1984,
suggesting that the concentration of surfactant
material worldwide is higher than previously
assumed

The photograph of the Aegean  figure 1!
taken by Ch.allenger astronauts in November
1985 reveals an entire eddy field in the sunglit-
ter off the northern coast of Crete. Also visible
in this photograph are "island wakes" extend-
ing northward from Santorini. Anafi, and
Amorgos. Island wakes are produced by
upwelling and vertical mixing induced by
current action which brings deep, cold, nutri-
ent-rich waters near the surface when the
presence of islands disrupts the progress of
waters propelled by a strong current. They may
extend for more than 150 kilometers down
current of an island. Historians believe that an
early seafaring race, the Phoenicians, were
aware of island wakes and used them to navi-
gate their way to islands out of view, over the
horizon.

An interesting feature of the close correspon-
dence between ocean water movement around
the globe and atmospheric circulation patterns
is evidenced in the "cloud tails" which develop
downwind of oceanic islands where the atrnos-
pheric current is disrupted by the intrusion of
an island in a manner very similar to the
development of "island wakes.

Unfortunately much of the reflectivity and
diA'erentiation viewed in the ocean surface is
directly attributable to the presence of human-
kind on Earth rather than to natural phenorn-
ena. The cyclonic eddy featured in figure 2 is
emphasized not by natural surfactants but by
oil where a tanker has bilged its tanks, Astro-
nauts have observed ship wakes extending for
more than 150 kilometers, and the inost con-
spicuous wakes are those of oil tankers piUnp-



ing their bilges, depositing reflective oil in the
water.

The ecologically disruptive practice of oil
bilging by tankers can occasionally have inter-
esting visual results when observed from space.
Figure 3 shows a boundary between two cur-
rents in the Mozambique Channel. Such sharp
current boundaries are similar to rneteorologi-
cal current boundaries; they are simply occur-
ring in a denser fluid. In this record brought
back by the Disconery crew, the tanker is trav-
eling from the bottom of the frame toward the
top. The older part of the slick  which has been
produced over about a 45-minute period! shows
greater dispersal than the more recent section.
Dispersal is being aided by a light wind blowing
from the left of the photograph. The current at
the top of the frame is traveling to the right,
relative to the current at the bottom, With the
passage of time, the oil slick exhibits an offset
shear to the right.

As we move tow ards the twenty-first century
we face two major environmental concerns.
What will be the impact of' sustaining an ex-
ploding worM population  expected to double to
10 billion over the next century!? And what
changes will result from global warming? It is
well understood that the melting of polar ice
caps wiII result in a rise in sea level, threaten-
ing low coastal communities worldwide, These
are major concerns which must be addressed by
politicians on an international basis without
delay, Yet some of the problems which will
confront us in the twenty-first century are
already apparent. In the name of progress and
olin with the need to feed an expanding popu-
lation as motive, people have attempted to
transform the natural environment to their
needs, sometimes with catastrophic and irre-
versible effects, The scale of many of these
human-induced changes will be accelerated
when global warming takes hold. Few of us
realize how rapidly these changes are taking
place, but orbiting astronauts have observed
deterioration from one shuttle flight to the
next.

To cite just one example here in the United
States, geologists and geographers have long
predicted that, following the pattern of geologi-
cal history that has taken the delta up and
down the Louisiana coast, the Mississippi Delta
wiII stop expanding and start eroding. Conse-
quently, New Orleans' days are numbered.
Dams built for hydro-electric power and water
supplies upstream have reduced the amount of
rich Mississippi silt reaching the delta. This

reduction in silt, combined with a steady rise in
sea level, is rapidly changing the face of tbe
region: one acre of the Louisiana coast is be~
lost to the Gul f of Mexico every 16 minutes-
From the vantage point of space we see that
already, Despite the construction of flood barrs
ers and the excavation of navigation channels,
the Mississippi has found an easier course ~~
much more sediment, is disgorging from the
Atchafalaya River into the Gulf of Mexico
through Atchafalaya Bay than from the Missis'
sippi Delta. Atchaf'alaya Bay is the location of
the next Mississippi Delta.

To the west of the Mississippi delta the
barrier islands of the Texas coast tell another'
tale of human interference and the demands o<
an exploding world population. Over the Murse'
of geological hi story since t,he last ice age
18,000 years ago, these barrier islands have
migrated towards the present coast, their
seaward profiles sculpted into a smooth curve
by the repeated assaults of hurricanes.

Historically, the landward side of the islands
has extended, built up by sand deposited froxu
overwash during storms as the Gulf coast
retreated. Today, that process has ceased in thm
case of many of the Texan barrier islands ancl
similar barrier islands around the worM. The-
beaches of the islands are being eroded by wave-'
attacks promoted by sea walls, jetties, and
vegetated dunes that obstruct the incoming
sand. Thc introduction of vacation condos and
high rise hotels is hastening the erosion of'
these natural storm barriers by preventing the
landward extension of the islands by storm
sand movement. As a result, the islands becoxne
narrower and more vulnerable to rapid inunda-
tion as sea level rises.

The floods which devastated Bangladesh im
September 1988 were triggered years earher By
the cutting of the great mountain forests in
Nepal and northern India, which removed
anchorage for topsoil and allowed millions of
tons of silt to rush downstream during the
monsoons to clog the world's largest river delta..
Now, with much of the Himalayan forest gone.,
there are fewer trees to soak up the moisture of
the monsoon rains, so increased runoff reaches;
the clogged delta, submerging at least 20 per-
cent of Bangladesh in monsoon flooding annu-
ally Add to this the possibility of an increasecR
rate in the rise of sea level, and one of the moat
densely populated areas on Earth could be
rendered uninhabitable within a century

In Madagascar we see the same process at an
earlier stage of development  figure 4!. The racj
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soil-laden waters of the Betsiboka. estuary are a
striking symptom of the ecological disaster that
has befallen Madagascar. Felling and clearing
of this island nation's tropical forest to provide
additional agricultural land to feed an expand-
ing population has been so extensive that soil
erosion has been vastly accelerated, The sedi-
rnent clearly visible in photographs from space
represents the draining of an irreplaceable
natura.! asset. Such rapid loss of topsoil means
that the new agricultural lands provided by
clearing the forest over the past 20 years will be
worked out and unable to yield crops within
another 20 years.

Yet another center of population where the
coastal profile is set to change is the Nile Delta.
The Mediterranean has experienced relatively
minor changes of sea level for several thousand
years. The rich silt flowing down the Nile to the
fan-shaped delta produced a soil rich for agri-
culture and hence an obvious hub of civiliza-
tion, from the time of Egypt's "Golden Empire"
nearly 6000 years ago to the present day.

Once again, the necessity of providing food
and power for an exploding population resulted
in an engineered reversal of natural process.
This shuttle view  figure 5! of the Nile Delta
shows numerous small communities clustered
closely together in the still fertile delta. The
inadequacy of the food yield of the area is
revealed by the presence of exorbitantly expen-
sive circular irrigated fields cut into the desert
east of the fertile delta, A large percentage of
Egypt's population still lives on the delta or
along the banks of the Nile. The nation's second
largest city, Alexandria, with a population of
8,5 million, is little more than a meter above
sea level. The Nile delta has been in retreat
since the closure of the Aswan Dam in 1970
stopped the transfer of silt to the delta, and this
is expected to be a lasting phenomenon. How-
ever, the situation will be worsened by a signifi-
cant rise in sea level. Currerit predictions
suggest that the Mediterranean will rise by as
much as 2 meters within a century.

While we contemplate the longer term behav-
ior of the Mediterranean, observations from
shuttle have helped us understand the passage
of water through the Strait of Gibraltar into the
enclosed Mediterranean Sea. Solitons, or large
pulses of water which appear to travel without
distortion in the open ocean for many miles,
were first observed in England in 1834. They
were first observed from space during the US/
USSR Apollo-Soyuz mission in 1975, and in
1984 the Challenger crew, from their unique

perspective in orbit, observed a dramatic ex-
ainple of ocean solitons propagating through
the Strait of Gibraltar, This soliton package is
triggered by inflowing Atlantic water acceler-
ated by its passage through the narrow strait
and across the sill at the entrance to the strait.
At the interface between the fresher, lighter
Atlantic water and the more saline, denser
Mediterranean water, internal wave sets are
generated at a depth of 60-80 meters. Each
soliton develops independently as the tidally
driven, eastward-flowing water is compressed
and upwelling results. When the tide turns,
upwelling does not occur while water flows back
through the strait, and no solitons are pro-
duced. Hence astronauts see the imprint of 24-
hour tidal cycles with about 60 kilometers
separating one series of solitons from the next.
Co!laboration by naval oceanographers at the
time these observations were obtained con-
firined that the surface variation identified
with these solitons is of the order of only 3-4
centimeters.

Although it is essential to understand the
role humankind is playing in changing the
environment of planet Earth at a time of appar-
ent climatic change, it is also vital to keep in
mind the naturally fragile nature of our envi-
ronment. From the vantage point of space,
astronauts observe the close interaction of
oceans and the atmosphere as circlets of cloud
pop up over the heads of oceanic cold-core
columns and cloud patters are seen to change
at ocean current boundaries, ln the course of
one 90-minute orbit of the globe, a shuttle-
borne observer may see active volcanoes con-
tributing to the growth of islands, corals build-
ing new atolls on the submerged remnants of
eroded volcanoes, and the ocean reclaiming
submerging atolls.

Twenty years ago Apollo astronauts on their
way to the Moon first showed us the beautiful
and fragile planet we call home. Nothing has
done more to emphasize the delicate balance of
the environment of planet Earth than those
photographs from space, yet in the 20 years
since we observed Earth rise from the surface of
the Moon humankind. has polluted and darn-
aged this fragile environment with greater
vigor than at, any previous time in civilization.
As we move into the last decade of the century,
NASA will lead an international effort to moni-
tor our planet from space. Through the Earth
Observing System we will better understand
how our planet functions, and we will see how
it is evolving and changing on a daily basis. To



benefit from this program we need a strident
international political agenda for the twenty-
first century to reduce pollution, to legislate for
conservation and for landuse and ocean arena
inanagenient, and to provide educational pro-

grams that will instil respect for the delicate
balance which creates our natural environment
with a view to preserving it before we head too
far down t,he path of irreparable change.



97



Figwe 2. Canbhean spiral eddies.
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Figure 3. Mozarrrbique Chanrrcl oi! ilick and currenr borrrrdary.



Figurc 4. Madagascar. Setsibaka estuary.
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room and shower facilities will be expanded to
aid persons using canes and wheel chairs. !t is
also expected that gravel parking areas will be
paved. These paved parking areas will be
provided with curb cuts to sidewalks. Extra
wide spaces between parked cars will make it
easy for older clients to get out, of their automo-
biles �!,

Service-Driven Economy
The emergence of a service-driven economy

has had a significant influence on coastal
recreation business. While our nation's manu-
facturing industries are automating to decrease
reliance upon human labor, the number of jobs
within the service sector is exploding. Over 90
percent of new jobs during the last 20 years
have been in the service sector, This sector now
accounts for over two-thirds of the GNP within
our country and over 75 percent of the current
jobs �!. Whether this socioeconomic change is
labeled the information age" or something else,
the result remains the same. More of'us are
employed in positions which deal with intan-
gible services as opposed to manufacturing
products.

The fact that huinans must be present to
custom fit and tailor the services being offered
to clientele ofben. results in longer work weeks.
Whereas a generation ago unions fought for
work weeks of 4G hours or less, the trend is now
in the opposite direction. In 1973 the average
adult put 40.6 hours per week into school,
work, and conluting; however, now the
average is 46 8 hours, Even this number is con-
siderably below the 52.2 hours for the typical
professional or the 57.3 hours averaged by
ov ners of small businesses  9!. By 1995, it is
expected that most full-time employees will
work at least 5G hours each week, In order to
maximize service to clients, this time will be
increasingly spent during evenings and week-
ends.

This tempo also extends to leisure time. In
the past 15 years, the typical adult's leisure
time has shrunk from 26,6 to 16.6 hours a
week, a 40 percent reduction {9!. Europeans
now enjoy 25-30 vacation days a year. However,
on the average, United States workers are
down to 12 days with shorter vacation periods
expected in the twenty-first century  lOJ. Pre-
suming that these trends continue, marina
clients may desire shorter boating trips with
boats moored closer to home.

The implications of dual career spouses
working in a service-based economy are many.

Presumably, a portion of these chents will be
able to afford to purchase upscale boats and
equipment. Others experiencing long work days
will value "time share" boating opportunities-
Conceivably, marinas could offer boater serv-
ices akin to those provided by f~rms managing
"time share' lodging units. These time-coa.-
strained clients will likely also seek marinas
closer to their home and valet services  for
example, cleaning. waxing, and maintenance!
to conserve precious recreational time �1!.

Other implications of the service economy for
marine recreation enterprises are enormous.
For instance, changes are expected in the
pat.tern of peak participation of boaters. While
weekends and holidays have traditionally been
viewed as periods of high demand, this pattern
may reverse, Increasingly, service workers are
being compelled to take time off during the tra-
ditional work week rather than on weekends.
This could reduce the cru.sh of weekend ~~-

tional crowds, spreading activity more evenly
throughout the week.

To cope wit.h these changes, marine enter-
prises will need to stay flexible and understand
emerging client patterns. Ironically, clients of
the future recreating on weekends and holidays
may largely be those who are retired from the
work force.

Future Family Structure
American family life changed more between

1955 and 1985 than during any 30-year period
since Coloiual tiines �2!. When many of us
were growing up, the television series Leave It
To Beaver portrayed the typical American
family. This traditional nuclear fainily-husband,
wife, and children � made up more than half of
all the households. This family pattern now
accounts for only 28 percent of all households.
The decline in the nuclear family is a result of
two factors, First is the phenomenal rise in the
number of children born outside of marriage
 today more than one child in five is born to an
unmarried mother!. The second factor is the
increasing prevalence of divorce. In the foresee-
able future, one million children will see their
parents' marriage dissolve every year �3!.

Marine enterprises can begin attracting the
single female parent by appealing specihcally to
women. Day care services, onshore play-
grounds, and female sales personnel will rein-
force the inviting image, Boat sales and rentals
will increasingly be made by marine business
women for single female clients, Retirees vriII
be available to teach boating skills to novices to
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improve xnarina boat sales and general public
boating safety.

The Census Bureau estixnates that, if current
trends continue, the majority of children born
in the 1980s � almost 6 out of 10 � will spend
some time in a single parent faxnily before
turning 18. Nationally, the number of single
parent households has nearly doubled since
1970, primarily due to increasing divorces. En
1985, 20 percent of the 63 million family house-
holds were headed by a single parent, usually a
female. Of the nearly 15 million children under
the age of 19 living with only one parent, 90
percent resided with their mothers �4!.

The changing family structure has important
ixnplications for marine recreational enterprises
of the twenty-first century. In two-parent
families, xnales  especially fathers! have typi-
cally served as role models in providing the
information and experience necessary to stiinu-
late children's interest in boating and water-
related recreation. Children raised in a home
with no xnale role model � and with the finan-
cial restraints that often accompany divorce-
are less likely than other children to be exposed
to recreational experiences. Research suggests
that children not exposed to outdoor recreation
activities such as hunting in their formative
years will not actively seek this experience
later as adults �5!.

Although it is not possible to precisely predict
future xnarine client patterns, we can assume
that, when they become adults, children raised
only by woxnen will participate less in xnarine
recreation than will people raised in a two-
parent family. However, such projections as-
suxne a relationship of xnarine enterprises to
future conditions without intervention. Re-
search that anticipates how various sociode-
inographic trends could influence the future of
the marine recreation industry can also help us
to mediate the consequences of such trends,

For example, innovative approaches to
sportfishing education such as Sea Grant' s
"Master Angler Program" could provide surro-
gate parental role xnodels for water-related
recreation experiences. The key is for the
xnarine recreation industry to recognize the
importance of not ignoring youth in favor of
"graying xnarina clients. The industry needs to
develop creative avenues such as the Master
Angler Program to link the two generations
together around a common interest of boating
and anghng experiences. In this way, marine
business of the future will help to insure a vital
client base,

Ethnic Diversity Becoxnes
Predominant

By around the year 2000, the United States
will be a nation in which one of every three of
us will be nonwhite �6!. The xnajority of the
U,S. market will be coinposed of three present
day xninority groups: Hispanics, blacks, and
Asians �7!. These ethnic groups will cover a
broader socioeconomic range than ever before
with increased access to good jobs, political
leadership, and business ownership,

There is only limited, outdated quantitative
data addressing the level of xninority participa-
tion in marine recreational experiences. Never-
theless, qualitative observations by those of us
working with xnarine recreation enterprises
seem to indicate low levels of participation by
minorities. It would, therefore, seem ixnportant
that entrepreneurs come to understand the
growing econoxnic ixnportance of American
minorities and the untapped market which this
audience represents.

Marine enterprises of the twenty-first cen-
tury will be financially rewarded for tapping
into the American xninority market. No doubt,
nontraditional marketing approaches will be
needed to attract and retain minority clientele.
Certainly the starting point for this may be
more vigorous recruitment of minority manag-
ers and staff for marine businesses of the
future. It also means that marine recreational
education for minority youth will grow in im-
portance �6!,

The Changing Work Force
ln the year 2000, only 17 percent of the

country will be between the ages of 25 and 34,
Meanwhile, a record number of service jobs are
being created which young people traditionally
fill I'18!. This conflict between need and dimin-
iahing huxnan resourCeS iS Creating new finan-
cial pressures oxi small businesses. While soine
large franchised fast-food chains are offering a
$50 sign-on fee, marine businesses will find Et
dificult to compete with these year-round,
part-time jobs, Creativity inay be part of the
answer. Some xnarine businesses are now
exploring avenues for creating targeted scholar-
ship programs for college-aged workers. The
basic idea of this initiative is that of providing a
"bonus" system for staF who perforxn satisfacto-
rily throughout the season and then go back to
college. If successful, this approach xnay help
the marine recreation industry to outbid exn-
ployment coxnpetitors and build employee
loyalty,
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Anothei significant change in the twenty-
fimt century work force will result from the
~wing number of women seeking ernploy-
ment, At present, about 55 percent of all
women work, and 80 percent of women aged 20-
30 are employed �8!. Participation by women
in the work force is expected to increase
through the early part of the twenty-first
century, primarily in service enterprises. It is
expected that 85 percent of new U, S. workers in
the 1990s will be Hispanics, blacks, and women
�9!.

While marine enterprises have not tradition-
ally looked toward women either as employees
or clientele, the need for profits may dictate a
change in assumptions, Preliminary research
indicates that inore woinen would be attracted
to marine recreation if there were more female
staff involved in the enterprise. Likewise, with
increasing entry of females into corporate
leadership positions, more corporate-financed
recreation will likely take place if the needs of
this demographic group are identified and
addressed,

With an aging population, it is expected that
marine enterprises wiII increasingly have an
older work force toward the twenty-first cen-
tury, Again, although this will be a inarked
change from current staffing patterns, the
result may be a constructive marketing tool.
For, in order to attract older participants to
marine recreation, there must be an empathy
for their needs. One way to create this einpathy
is through the hiring of cohorts of the saine age
class.

Conclusion
Marine enterprises of the twenty-first cen-

tury will need to adapt to changing sociode-
mographic conditions confronting them. By
doing so, they will be in the enviable financial
position of supplying recreational experiences
being sought by a growing coastal population
�0!. To be successful, these enterprises will
need to shiR their marketing targets to nontra-
ditional age, gender, and ethnic groups. They
will also need, to alter their services and timing
of business hours to accommodate the lifestyle
of target clientele

Moving toward the twenty-first century,
successful inarinas will increasingly offer a
diversity of coinplementary services to clientele.
These services will expand the marina's role in
recreation far beyond a place to dock boats �1!.
Likewise, charterboats will increasingly find
clients' interests in nonconsumptive recrea-

tional experiences  for example, whale watch-
ingl �!.

University researchers and extension staff
can help the coastal recreation industry realign
its marketing efforts. Certainly a starting point
for acadeinics is that of helping the industry to
perceive and adapt to a changing society.
Armed with this knowledge, marine businesses
can strategically plan for the business chal-
lenges ahead, By doing so, this business sector
will grow in vitality and continue to grace our
nation's coasts with their presence.

I gratefully acknowledge the helpful sugges-
tions for strengthening this article offered by
professional colleagues at Oregon State Univer-
sity. This inanuscript was measurably iin-
proved by editorial critique and content advice
from Sandy Enschede, M.S,, Sandy Ridlington,
Ph.D., and Court Smith, Ph.D.
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Introduction
Looking into the next century requires a knowl-
edge of this century, imagination, and bravado.
This exercise contains all three elements. The
reader is invited to sort them out.

Trade exists because resources and people
are unevenly distributed and because trade
produces clear economic benefits. Seventy
percent of the globe's surface is water. Trade
takes place across this water. Hence, trade
depends upon inaritime transportation.

Trade is directly correlated with econoinic
growth, which we have enjoyed since the end of
the Second World War. Only a confirmed pessi-
mist would forecast a major break in this
pattern. Therefore, maritime transportation
will continue to play an important role in the
world's economy.

The technology of the twentieth century has
multiplied the productivity of human muscle.
The technology of the twenty-first century will
multiply the productivity of the human brain.
Therefore, major changes in maritime transpor-
tation will be more closely related to mental
finesse than to muscular capabilities.

The Basis for Trade
Adam Smith and David Ricardo first talked

about the economic advantages of trade in 1776
and 1817, respectively, They recognized that
not all people are equal in all abilities, nor are
all geographic areas of the world equal in all
natural resources Therefore, each has some
comparative advantage over the other. Produc-
ing that for which you have a comparative ad-
vantage and trading for that for which others
hoM an advantage raises your quality of life.

Smith pointed out that little would be gained
if the trading area were small Therefore, the
wider the trading area the greater the trade
benefits. Could Smith have foreseen the frui-
tion of this concept, the trade across the Pacific,
the absolute economic interdependence between
East and West?

Trade takes place because the earth's five
billion inhabitants are forced to live on 30
percent of its surface. These inhabitants are
scattered about in dense pockets. Trade takes

place because people don't always live where
natural resources occur. Large petroleum
resources in the Middle East and the North
Slope are great distances from petroleuin-
consuming populations. Australia, Argentina,
and the corn belt of the U.S. produce surpluses
of food but are sparsely inhabited,

Finally, technical productive capability does
not always occur close to areas of human need.
The consuming masses of Southeast Asia live
across the water froin the efficient factories of
Japan, the United States, and Western Europe.

All this leads us to accept the necessity, and
indeed, the importance, of trade. Trade is an
irrevocable part of our lives, and in spite of
various antitrade moveinents, will continue to
have a profound impact on all of us.

A Short History Of Maritime Trans-
portation

Several nearly catastrophic events have
shaped inaritime transportation during the
past 50 years. While it is not likely that similar
events will take place during the next 100
years, these past occurrences have an impact
on the future of maritime transportation.

World War II demonstrated for the first time
that large volumes of goods and people couM be
moved quickly across the world's oceans This
volume of maritime traffic was maintained
after the war and soon increased with immedi-
ate postwar movement of materials provided for
in the Marshall Plan. The reconstruction of Eu-
rope brought a shift in maritime traffic froin
food for Europe to manufactured goods and raw
materials for the rest of the world.

The rapid liberation of nations from Asia and
the Southern Hemisphere also changed trade
patterns. Trade routes lengthened and inaj or
routes around Africa and South America were
added to rapidly expanding trans-Atlantic and
trans-Pacific routes, Ship sizes grew rapidly,
ships became more specialized, and ports began
inodernizing.

Japan rose from a defeated nation to become
the second most important trading partner for
the United States in the early 1980s. This
nation, poor in natural resources, turned to



maritime transport to feed raw inaterials to its
factories and to send its products around the
world. Dependence on maritime transport put
Japan in the forefront of ship innovation and
ship building.

Since 192S, the gross domestic product of the
United States has increased by a factor of six;
in Japan, 17.8; in West Germany, 7,1; and in
Britain, 3.4, Since 1945, world growth has
averaged 6 percent annually.

Frantic substitution of petroleum for coal
fueled much of this growth, but the greatest
industrial growth took place in areas far re-
inoved from petroleum sources. Cost-efficient
transport of bulky petroleum required ever
larger tankers.

During the peak of world petroleum inove-
ment, the Suez Canal was closed. Petroleum
bound for Europe and North America from the
Middle East, had to be transported more thari
twice as far as before. The most economical
tanker size also more than doubled, and contin-
ued to increase until the 1970s petroleum
crisis,

The modernization of world finance and
banking systems has been a largely unrecog-
nized contributor to world trade growth. This is
especially important across the Pacific where
cultural and language barriers make a common
trade technology more critical.

Increasing trans-Pacific trade has made
specialization in cargo, ship, port, and trade
services possible. The result has been techno-
logical innovations such as Ro-Ro  roll-on, roll-
offj ships, pure auto carriers, pure container
ships, bulk petroleum terminals, bulk ore
terminals, container terminals, and in the
1980s, intermodaiism.

Less visible but of equal importance has been
the paperwork revolution, Universal coinputer
availability, the telex, and now the fax have
made it possible to move a container of VCRs
from Nagasaki to Tacoma via liner, to Balti-
more by unit train, and on to Rotterdam with-
out opening the box or holding the cargo for
more than a few minutes en route.

Economic Events Play an bnportant
Role

We are currently enjoying an unprecedented
period of world peace, notwithstanding conflicts
in the Middle East, Central America, and
several other hot spots. Certainly, it is unlikely
we will ever again see confhcts siinilar to those
of the twentieth century, including Vietnam,

While there inay be inore Afghanistans, more
Iran-Iraqs and more Nicaraguas, experience
has shown us that disturbances on this scale do
not interfere with the larger trends in maritime
transportation. Yes, this even includes the
mining of the Gulf of Horinuz and the subse-
quent damage to petroleum tankers in these
waters!

There will be econoinic crises, resource crises,
and even political crises in the twenty-first
century, but unless they turn into international
disasters, they will generally be short-lived,
They will be short-lived because governments
are becoming more rational, more technocratic,
and inore international; because coininunica-
tion now reduces the chance of misunderstand-
ing or misinterpretation; because the people of
the world are inore world conscious; and be-
cause in the twenty-first century we will all be
tied much more closely together through our
economic activities.

There is no reason to expect a drainatic
slowdown in economic growth, at least over the
long run. As we continue to use up more of the
earth's nonrenewable natural resources, we are
learning how to obtain more from the earth' s
most valuable renewable resource � people. We
are on the verge of a breakthrough in educa-
tion, a breakthrough that will produce an
economic boom greater than any we have seen,
Already, we are discovering ways to bring five-
year old children to the educational and intel-
lectual level of young adults. The widespread
use of new educational methods will increase
the average intellectual capability of the earth' s
population fourfold.

Before the end of the twentieth century we
will see the emergence of inore newly industri-
alized countries   NICs! in Asia � Thailand,
Indonesia, India, and eventually the Philip-
pines. If it can happen in Singapore and Tai-
wan, it can happen anywhere. We are on the
verge of a NICs phenoinenon in South Amer-
ica � Brazil, Argentina, Chile, and Peru. The
stabilization of democracy in Mexico will be
seen by the end of the twentieth century and
after a period of adjustment, that rich nation
will join the NIC ranks.

More dramatic will be the capitahzation of
China, with access to that country opening to
the rest of the world. The Soviet Union is more
difficult to predict. Will the boldness of Gor-
bachev lead the Soviets to abandon Marx and
Lenin or retreat to Stalin? The economic bank-
ruptcy of Communism is becoming more diK-
cult to disguise, This will encourage more of the



Soviet i nions proU ' roxy states to turn to some
form of capita ism wf tal m whether the Soviets can
make the painful change or not.
%ehnology Also Plays a Role

There is abundant literature describing the
dramatic changes in marine transportation
technology since 1940, The song of t e con-
tainer revolution, the supertanker evolution,
and now the intermodalism boom is played in
every industry periodical, However, a more
important technological change has not re-
ceived its due.

The technological revolution in the business
world is greatly reducing delays in the trans-
portation system, increasing transportation
security, raising the quality of' administration,
management, and the bureaucracy, and im-
proving the flow ol'paper, information, and
money worldwide, Improved utilization of
computers and telecommunications has re-
moved much of the hands-on work in marine
transportation business.

The paperwork revolution also makes it
possible for very small enterprises to obtain all
the economic and financial advantages of large
enterprises. Computers, telecommunications,
and the specialization of business services have
removed the economic advantages of large
groups of workers under one roof, This is sig-
nificant f' or marine transportation enterprises
and for enterprises producing goods and serv-
ices for trade.

The average enterprise size is decreasing and
will continue to decrease, These smaller enter-
prises produce goods and services customized
for the individual market and even the individ-
ual consumer, and at a lower cost.

The Bold Look Forward � Shipping
Technology

The growth of smaller national economies as
well as the larger economies will require the
continued use of small ships as well as large
ships in the foreseeable future. Each ship type
and size will find itr most economical niche.
However, the continued push for efficiency will
result in more specialization and ever larger
ships. Even smaller ships will become more eK-
cient.

Dramatic changes in ship operating technol-
ogy is not likely since there is still much to be
gained by increinenta! improvements in current
operating technology. For example, nuclear
po~er, underwater ships, and large nondis-
placement hulls will continue to be cost effec-

tive only in very special situations. Internal
combustion engines will be refined, propellers
will be made more efficient, and incremental
improvements in current sail technology will
occur.

And Port Technology
These evolutionary ship changes will be

accompanied by evolutionary port iinprove-
rnents. Typical will be larger container cranea,
more cargo specialization, and the increasing
use of load centers, Deeper drafts will be ob-
tained by moving ports closer and into the sea
as dredging becomes less cost effective,

And Marine Transportation.
Business

The business of mari~e transportation wiII
see the most dramatic changes in the next
century. Wheel houses will look like the cockpit
of a Boeing 747. Propulsion, navigation, and
cargo handling cabs will be standardized,
computerized, automated, and safety designed.
Ship's crews will be specialists at operating and
managing electronic and highly technical
equipment. This new, more efficient ship oper-
ating and management technology will rapidly
move to smaller and smaller ships.

More modern navigation systems will allow
ships to always find the most economical and
safe route and speed between two points, The
ships will spend less time at each end of their
routes as just-in-time scheduling is introduced
at the ports,

This just-in-time scheduling for ships will
match the just-in-time scheduling for materials
needed for manufacturing, wholesaling, and
retailing. Inventories will be within the trans-
portation system and not in warehouses, How-
ever, continual pressure to lower transportation
costs will result in more consolidation of car-
goes and more use of standardized shipping
units.

The containers will be the same, but the
contents may be a live cow or a vase, all bound
for common destinations. The carrier doesn' t
care what is inside, or may not even know. The
paperwork will be automatic.

The maritime service sector will outpace
shipbuilding, ship operations, and port opera-
tions in the number of employees and impor-
tance. The majority of employees in the mari-
time transportation industry may never see a
ship, a port, or a cargo, yet they will be critical
to the entire system,
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Finally, the Politics nf Marine
Transportation

The politics of marine transportat.ion will be
different in the next century. ln spite o f the
work of international organizatioiis, some
nations and groups continue to seek special-
interest treatment. However, economic reality
mg es these efforts increasingly inefrective,
The next cen'tury will see ari abandonment of
these special-interest rules and regulations in
favor of free trade. For example more Third
World economies will take their place in mari-
time transportation by virtue of their economic
performance and efficiency and not through
special protection or subsidy,

This will leave the shrinking family of poor
nations ineffective in obtaining economic ad-
vantage through the political process, Pres-
sures to get their economies in shape and trade
openly with the rest of the world will become
irresistible,

Bach to the Basics
While the distribution of the world's popula-

tion will change, that distribution relative to
the natural resource base, and of increasing
importance, relative to the productivity base,

will still be uneven through the twenty-first,
century. Therefore, trade on a wide scale will
grow, and more nations will be unable to
extricate themselves from complete dependence
on trade.

Continued economic growth, albeit with some
aberrations, will force us to make ever better
use of scarce marine transportation resources.
Fortunately, the boom in intellectual technol-
ogy and ability will make this possible. Sure,
there will be increases in ship efficiency and
cargo handling efficiency. But the most dra-
rnatic irnprovernent gains will be in the man-
agernent of the system � in the business of
marine transportation,
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I' ve heard it said that speeches projecting the
future fall conveniently between thought on the
one hand anti action on the other � and that too
often they substitute for both. That is probably
true of my remarks, but I won't let that dis-
suade me. What I really want is to simulate
some thought � and, even better, some action-
in you.

My focus is a httle different from that of the
others. While most discuss what's in the ocean,
my subject is what's across it.

I'm going to be the heretic: From a trade
standpoint, the interesting thing is not that the
ocean has untapped potential � but that the
ocean has virtually disappeared.

For tnost of our history, the sea has been like
a barrier between us and the countries of east
Asia. Now � through modern transportation
and cornrnunication systems � that barrier has
been dropped. The wall is gone. Telecomrnuni-
cations and modern air travel have, in effect,
wiped out the ocean,

This is a monumental change. Imagine what
the world would look like if we really took out
the oceans and compressed the land masses. As
wiM as that may sound it would be a realistic
portrayal of the economic world of today, be-
cause when you take out the oceans, the world
shrinks, And t.hat, from an economic viewpoint,
is precisely what has happened: The world has
shrunk.

Look at the trade statistics,
In 1988, alinost one-fifth of the United

States' industrial production was exported. U.S,
exports exceeded 8220 billion a year, providing
direct jobs for 5 milbon American workers.
Almost three-fourths of American projects in
1989 compete directly with merchandise from
abroad, Our major competitors are Japan and
the newly industrialized nations of the Pacific
Rim � Taiwan, South Korea, Singapore, Hong
Kong, and Malaysia, The United States did
more trade with these countries than with all of
Europe combined.

What about Oregon? Our future, too, is
plainly tied to Pacific Rim cornrnerce. Our top
three export and import partners are Japan,

Korea, and Taiwan. And we have become a
rapidly growing center of direct investment for
these nations. Since 1984, the Japanese alone
have invested more than $400 million in our
state and have added almost 2,000 jobs to our
economy

These are more than just interesting statis-
tics. In my mind, they are a call to action. The
global economy is not something coming at us
tomorrow: The global economy is her~ow-
today. The need for us to open our view to a
wider world is here � now � today. The urgent
need to creatively position ourselves in the
global marketplace is here � now � today.

There are those who say we don't have to
make the effort Pacific Rim trade is already
coming to us, Foreign investors are seeking us
out. We' re going to grow automatically.

To them I say � it is the difference between
having control over your own fate or giving that
control to others. It is the difference between
being an economic power in your own right � or
being a trading colony.

The fact is if we want "the century of the
Pacific" to truly be our century, here in Oregon,
we must make it so. We must make the effort to
get to know our foreign neighbors, to learn their
languages, to better understand their cultures
and economies.

The whole world seems to be courting the
business of these east Asian economic powers.
If we want them to choose us, and choose us on
our terms, we must be able to relate to them
and understand them and their needs.

We already have some points in our favor. Xn
a recent survey for Portland State University's
International Trade Institute, Asian business-
men in Oregon listed what they liked and
disliked about doing business here.

On the plus side, they liked the way we got
rid of the state unitary tax. They cited our
superior port and import-export transportation
facilities They like the relatively low cost of
living and doing business here and the proxim-
ity to Japan. They were impressed with our
clean environment and scenic beauty, our
abundant water supply, and our overall sup-



port � by the government and the community-
of foreign investment.

What didn't they like'? They didn't like our
overall tax structure � especially our high
property taxes, They didn't like our crime rate.
The quality of education here, at all levels, was
below their expectations. They were disap-
pointed in the lack of comrnitrnent to science,
research and development, and innovation in
our state. In some cases they found language
differences to be a barrier to good cornmunica-
tion, And, finally, they said it was not clear that
Portland held any distinct advantage as a place
to do business on the West Coast.

What does that tell us? It tells us that to
attract international partners on terms consis-
tent with our interests, we must start with the
basics: our tax structure, safety in our commu-
nities, the quality of our education, drug prob-
lems, the plight of the disadvantaged, Until
we' ve cleared the deck on these fundamental
issues, we will make little headway on the next
level of e6ort.

That second level involves, in my mind, a
broad, intense effort to indoctrinate our citizens
into global thinking" � to help us better under-
stand our east Asian neighbors.

We have a lot of catching up to do. The
Japanese have become virtual experts on us.
Now Korea, Taiwan, and other east Asian
countries are following suit.

How have these countries made such deep
inroads into American consumer markets? It
has not been by luck or by chance. They' ve done
it through tireless investigation into American
culture, language, habits, needs, and markets.

We need to make the same kind of effort to
learn about them. And that will require a
fundamental change in the American way of
thinking.

We in the United States have grown so
accustomed to the world dancing to our tune
that many of us won't even acknowledge that
now another band is playing, much less that it
has a worldwide audience We' re so used to
everyone moving to our beat, to our rhythms,
that it is a radical change for us to even con-
sider that others might have a better way of
doing things � and that, indeed, we should pay
attention to them.

Frankly, we' ve become arrogant, lazy, and
complacent. And until we humble ourselves to
the task of learning about others, we are
headed down a path of economic demise.

How can we turn the tide back in our favor7
The obvious place to start is with our educa-

tional system. Some people will say that's the
same old remedy we always give for solving our
problems: educate our students to make Ameri-
can business more competitive, educate society
to reduce crime, and so on and so on,

But the fact is, an international orientation
is a must for playing in the international ball
game. Until we understand something about
how the other teain operates, we aren't even in
the garne

Many of our educational institutions are
taking steps to meet this challenge. Colleges
and universities throughout Oregon have
increased their offerings in Asian foreign lan-
guages and east Asian and international stud-
ies. Students can earn a bachelor's degree in
international business now at Oregon State, or
an MBA in international business at the Uni-
versity of Oregon

Student exchange programs, particularly
involving Japan and China, have been ex-
panded. Foreign student enrollments are up,
with noticeable increases in the number of east
Asian students. There are some exciting inter-
national programs at Oregon State, the Univer-
sity of Oregon, Portland Sate University, the
University of Portland, Pacific University,
Lewis and Clark, and other institutions.

Progress is also being made at the high
school level. For example, did you know that
Oregon now offers more hours of Japanese
language classroom instruction at the secon-
dary school level than any state except Hawaii' ?

All of these are marvelous developments, like
shining stars in a big sky. But if we really want
Oregon to stand out in the new world market-
place, we must light up the whole sky We must
take a more coordinated, strategic approach, so
we can reach more people and make the fullest
use of our limited resources,

It isn't enough to offer a foreign language
course here, or an international studies pro-
gram there. We need to integrate an interna-
tional and intercultural perspective into our
basic curriculum at all levels � kindergarten
through postgraduate school.

The need for elementary school programming
is especially acute, and not without problems.

For example, there is a special challenge in
exposing students to foreign languages and
cultures before they reach high school: Their
parents don't know anything about these sub-
jects. It's like teaching a child to read when his
parents are illiterate. Et puts an even heavier
burden on the teachers and the schools.



We need to better train our teachers to
provide a global perspective in their classrooms,
at all levels. And, where exchange programs are
available, we need to encourage students to
take advantage of them. It's a sad fact that
when college students in Oregon now have the
opportunity to study in some 25 different
countries, only a few take advantage of it.

Lord Chesterfield, the eighteenth century
English diplomat and writer, once wrote,
"Knowledge of the world is only to be acquired
in the world � and not in a closet."

So often we hear about Japanese students
coming here to study. This year, Asia Univer-
sity" in Tokyo will begin requiring its students,
as a prerequisite for graduation, to spend five
months of study in the United States.  Paren-
thetically, one of the four institutions where
the+I be studying is OSU.!

By comparison, the number of Oregon stu-
dents or teachers who study in east Asia, or
even visit there, is small.

A number of people have been working to
change that, and some of their efforts are
bearing fruit. The governor has just announced
an exciting new exchange program being jointly
sponsored by his of6ce and the Kyotaru Corn-
pany, one of Japan's largest restaurant compa-
nies,

Under that program, six Oregon elementary
and secondary teachers will be chosen each
year to study and travel independently in
Japan for three weeks. After they return, the
teachers will prepare coursework that can be
used in their ovm schools and shared with
others. They will also conduct school and corn-
rnunity programs about their experiences. Six
teachers a year is not many, but what a won-
derful way to get the ball rolling'1

Once our young people are better educated in
the ways of the world, we must take the next
logical step and put their newfound knowledge
to use, here,

We are not doing a very good job of that so
far, Today, many of the students who have been
educated in multicultural studies, foreign
languages, and international trade can't find
jobs. They aren't being picked up by the busi-
ness community. And the loss is ours, We' re
wasting a precious resource,

Here are students who are already culturally
sensitive. They are actively interested in the
world around them. They have acquired some
knowledge of value in an mternational context.
And what are they doing for ernp1oyrnent?
They' re counting the Hyundais coming off the

dock, tabulating import and export trade fig-
ures, docuinenting foreign purchasing,

Can't we do better than that'? Sure, we can' t
use students fresh out of college for our inost
prestigious work in international public rela-
tions or as top-level liaisons. But can't we figure
out more creative and productive ways to put
their skills to use? What about internships?
What about special projects? What about help-
ing us evaluate foreign trade opportunities?

Our educational institutions are positioned to
be a powerful aid to businesses that want to
expand their international trade And, more
and more, our academic institutions are taking
a strong interest in this kind of community-
and business-based education.

For example, a National Resource Trade
Consortium was recently formed at Oregon
State University. It is doing research for Ore-
gon's natural-resources-based industries,
particularly forest products and agriculture.

The consortium includes representatives
from OSU's colleges of business, agriculture,
and forestry. They' re working one-on-one with
industry representatives on three main issues.
First, the consortium is exploring the notion of
"value-added," How can Oregon's wood products
and agricultural industries add value to their
commodities for export? Second, the group is
identifying current barriers to international
trade. And, third, it is doing long-tenn "futures"
research, projecting the demographics, con-
surnption patterns, and political and economic
trends in east Asia.

A consortium sponsored by the International
Trade Institute has already analyzed the im-
pact of the new U.S,-Canadian free trade agree-
ment on Willamette Valley farm producers. It
has offered suggestions on specialty crops and
market niches that might be pursued.

That's the type of valuable, practical research
our businesses need and our academic institu-
tions can provide These programs should be
encouraged and expanded,

The hardest part of any cause � aRer ail the
dreams and ideals have been laid out � is to
narrow the mission down to a concrete caII for
action.

I don't have one.
There is no single action that wiII allow

Oregon to become a meaningful participant in
global trade. But there are two changes we can
strive for, starting now: a change in the way we
think and in what we think about,

I'm a firm believer that "action follows atti-
tude. If we can adopt an inquisitive attitude
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toward our foreign neighbors and recognize the
urgent need to better prepare ourselves for life
in a shrinking world, constructive action will
follow.

Thinking globally can seem overwhelming.
But remember that old adage: "Even the jour-
ney of a thousand miles must begin with a
single step."

For you, that step may be hiring a college
student as an intern to help your business or
your project analyze international markets.
Maybe it will mean working with your school
board to promote more international program-
rning. Perhaps you will encourage your own son
or daughter to learn an Asian language or
study abroad Or you may choose to get actively
involved in supporting the governor's agenda
for educational change and restructuring in
this state.

James B. Conant, a famous educator and
former president of Harvard University, had a

poster of a turtle on his o%ce wall. It read,
"Behold the turtle, He makes progress only
when he sticks his neck out."

If we' re going to make progress in this inter-
national arena, we must be willing to stick our
necks out, It's time to come out of our shells � to
take a good look around us at what's happening
in the world.

Yes, in an international trade sense, the
ocean has been removed. And it's time we got to
know our next-door neighbors,

John I". Kennedy once said, "It is the task of
every generation to build a road for the next
generation." That is our challenge. We can pave
the way for an exciting, prosperous future for
ourselves, our chiMren, and our grandchiMren.
So let's move from thought to action. Oregnni-
ans, let's go for it 
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Sea Grant: The New Paradigm

Wed Ostenso
Xetiomal Seo 6rant College Program

Forecasting the future is risky business. We
must be clairvoyants or egoists to predict what
will happen in years hence. There are i.erci-
fully few of the former and multitudes of the
latter. Humble morals can see the future only
as projections of the past, and prognostication
is uncertain even when events appear to be
progressions along a continuum.

Still, we must plan for the future and organ-
ize our institutions accordingly � universities
into disciplines, governments into functions,
and industry into products. These corridors of
discipline, function, and products direct our
thoughts and actions. Ant it is these structures
that now hinder rather than facilitate progress,
Daniel Greenberg  I! aptly describes the result-
ing frustration.

Today, however, the political system is
obsessed with both frugality and an over-
blown faith in research as an economic
elixir, But, in matters ranging from the
initially slow response to AIDS to the aston-
ishingly inept management of the space
program, politics feels let down by its cher-
ished research establishmen t. Having
supported it lavishly for decades, it now find
the research system creaky and unrespon-
sive to changes in political and economic
concerns. Science, in turn, finds the political
system failing in its long-established role of
paying for the programs and equipment
that underpin the practice of science.

I hold that the true genius in the Sea Grant
concept is its abihty to work across traditional
boundaries. Central to the Sea Grant concept
are comprehensiveness and purposef'ulness.

Invention is a complex process relying most
often not upon the advance of an idea, but the
confluence of several ideas. This can occur ad
hoc, but Sea Grant actively proinotes dialogue
among idea generators from different fields
Invention, no rnatter how innovative, is useful
only when it is adopted by entrepreneurs and
policymakers. Thus, Sea Grant is assertive in
attacking the traditional barriers between

discovery and application, between the problem
and its solution, between opportunity and its
fulfillment. The key to our success in untying
the Gordian Knots of purposefulness and corn-
prehensiveness has been the partnership
between academic institutions and a federal
agency with a mission. This intellectual part-
nership is made possible by brokers called Sea
Grant directors who have the license to range
throughout the talent of their states.

The modern history of science in the United
States really begins with the close of WorM
War II. Although significant discoveries were
made during the war  radar, synthetic rubber,
jet engines. nuclear bombs!, the research effort
was an anomalous marshalling of talent for a
specific duration, Not until after the war did.
the federal government institutionalize massive
support for research at large universities This
approach has served us well, for we have pro-
gressed far in the search for knowledge during
these intervening 40-plus years,

Another aspect of the post-World War II
approach was that of a federal agency support-
ing an individual investigator  or small groups!
for a finite period to fulfill the terms of a spe-
cific proposal, The selection process and the
relationship between sponsor and researcher
may have varied from tiine to time and place to
place, but the structure was pretty much the
same and it worked to advance the function and
products of science. This structure is no longer
sufficient.

Now, the issues salient to our society come
with a complexity and necessity that call into
question not only what we are doing, but how
we go about it. Alteration of the global habitat,
competitiveness in a world economy, arid dis-
posing of humanity's waste products, for ex-
ample, are very urgent issues. They are intrio-
sically interdisciplinary and require attack vrith
technical activities ranging from basic research
to commercial application.

Meanwhile, the whole field of marine re-
search has been going through a remarkable
revolution. My generation and its predecessors
were geologists, chemists, biologists, and geo-



physicists who chose to ply their trade in the
oceans. This led in turn to the discipline of
oceanography. The newer generation of ocean-
ographers busied themselves trying to describe
oceans and their deterministic properties.
These oceanographers left behind an intellec-
tual residue that is emerging as "marine sci-
ence," The marine scientist is less interested in
describing the oceans than in studying physi-
cal, chemical, and biological processes that
occur therein  for example, aquaculture, marine
biotechnology, energy and chemical fluxes that
relate to climatic and air quality change!.
Oceanographers and marine scientists are,
strangely, quite distinct. They do their own
thing, produce and read their own l.iterature,
and belong to their own societies.

The National Sea Grant College Program
became the first federal program to support the
fuH spectrum of marine science. Now, we must
reassess our sense of mission. Whereas we have
considered resource and economic development
as ou.r raison d' etre, we need to take a broader
view. Surely the societal impacts of climatic
change, acid rain, greenhouse warming, and
ozone depletion will be greater than the devel-
opment of a given fishery. Just, as surely, a
better understanding of the geography of the
oceans is relevant to understanding these
processes. But is that suflicient? I think not,
Our experience in involving the social, physical,
and biological sciences and engineers to address
problems in, for example, aquaculture, must be
replicated in addressing our civilization's
probleins on a changing and fragile Earth. If we
cannot be the way, we must show the way. I
believe we can. And I believe we wil!,

But Sea Grant cannot meet all the chal-
lenges, for we are confined to marine issues. A
more interesting question is whether the Sea
Grant paradigm can be applied to other na-
tional issues, I think it can. Let me suggest two
candidate topics. energy and waste disposal,

Improved energy efficiency, alternatives to
fossil fuels, and conservation are important
parts of our energy policy. Why not have an
organized collegial network of universities
working to address these opportunities? Long-
term research is needed  versus faddish crash
programs! to better develop sources of energy
other than fossil fuels and to use energy more
ef5ciently. F' or example, no thought is being
given to harvesting the enormous thermal
energy available along the vents of seafloor
spreading.

Keepin and Katz �! report that since 1973,
improved energy efliciency has reduced U.S.
CO, emissions by 30 percent, with a concomi-
tant cut in the nation's energy bill by 5160
billion per year, Yet enormous opportunities
still exist. For instance, replacing a single 75-
watt incandescent light bulb with an equally
bright 18-watt compact fluorescent bulb elimi-
nates the burning of 400 pounds of coal per
year and saves the consumer $15. Full use of
efficiency iinprovernents in the Uruted States
could cut today's energy consumption in half,
reduce CO~ emissions accordingly, and save an
additional $220 billion annually. What an
opportunity for an energy extension service'f

Education and outreach are needed to trans-
fer new technologies and develop an energy
literate society  sound familiar?!,

Ultimately the United States must factor
nuclear power into our national energy strat-
egy. An imaginative transformation of the
Marine Advisory Service to an energy advisory
service might include a specially trained "corps"
to design and oversee construction of nuclear
power plants and to supervise their operation.
This energy corps would be employed by a
national energy institute rather than by power
companies. Such an arrangement could once
again inst,ill public confidence in the design,
construction, and operation of nuclear power
plants, especially if the employees existed
outside pressures of politics and profit

As a nation, we have developed an emotional
and political gridlock that prevents real prog-
ress to solutions best for our long-term inter-
ests. Must our fossil fuel needs continue to rise
while our air quality continues to deteriorate?
To break this gridlock, we may need an institu-
tional approach that can serve as a platform for
reasoned debate, establish a source of objective
expertise, and rekindle public confidence. I
believe the proven Sea Grant paradigm repre-
sents such an approach.

In a similar vein, we are unable to come to
grips with an escalating waste disposal prob-
lem. In the United States, we produce 157.7
million tons of waste per year, including an
increasing array of exotic chemicals and mate-
rials at an annual disposal cost of 44 to $5
billion. Our options for their disposal are be-
coming politically proscribecL The residual
options, set mainly by precedent, are not only
inadequate but present threats to human
health. For instance, most waste is disposed of
at or near its source, rather than remote from
population concentrations.
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Ninety-seven percent of the Earth's water is
in the oceans in a form toxic to human con-
sumption. Of the remaining three percent, two
are tied up in ice, This leaves a mere one per-
cent available for our use as potable water in
lakes, streams, and groundwater. Yet our dis-
posal practices continue to contaxninate this
most precious one percent, Public feeling
against the very thought of increased ocean
disposal is suf6cient to serve as an effective
barrier to balanced discussion and aggressive
research. Whether or not alternative options for
disposal of various wastes are best for our
environment, health, and economy can never be
answered if the questions are emotionally
debated rather than logically addressed.

Again, this is where a long-term, university-
based approach may move us forward ration-
ally. There is a need for multidisciplinary
research directed to understanding the best
solutions for specific problems in waste dis-
posal. We must reduce our production of waste
per unit of consumable product. In the United
States, every man, woman, and child discards
1,498 pounds of rubbish per year, whereas the
average per capita waste generation is half that
amount in West Germany and Japan. Their
living standards are not proportionately lower
than ours. Do we need to dispense hamburgers
in styrofoam containers whether they are to be
eaten across town or across the halP. Let's look
for a degradable alternative for thermal and
packaging insulation, We need a waste literate
society, Should we have to be asked at the
checkout counter whether we want our grocer-
ies in a paper or plastic bag? Aside from techni-
cal innovations, are there creative incentives or
disincentives that may be applied to our pro-
ducers and consumers to make them more
waste responsible? All of these questions would
be fit topics for Waste Grant."

Oceans of opportunity exist for innovative
reuses of what we now throw away. As Athel-
stan Spilhaus opines, waste should not be
treated as a nuisance to be disposed of, but
rather a resource to be used. The socioeconomic

structure of our culture should be modified to
consider the total costs of products from their
manufacturer to their disposal. The list of
issues goes on and on. The point is that the
issues associated with our nation approaching a
more benign accommodation with its consump-
tion are intellectual topics and appropriate
grist for the academic mill.

On many fronts, we need an approach to
research more sophisticated than that of the
past. The National Sea Grant College Program
within its sphere of responsibility has achieved
that necessary level of sophistication � namely,
to conduct multidisciplinary research without
watering the stock of the individual disciplines;
to travel the distance from discovery to applica-
tion without getting lost on the way; and to be
purposefully directed without bei~g stifling.

My conclusion that the Sea Grant paradigm
can be applied to other issues should come as
no surprise, Despite my opening misgivings
about predicting the future, there is no cer-
tainty from our recent past. Sea Grant, in its
two decades of existence, has shown there is- no
such thing as an isolated ocean program. The
oceans drive the climate. The climate drives the
weather. The weather drives recruitment of fish
stocks, The lithosphere drives the chemistry of
the ocean, which affects the chemical cycles of
the atmosphere and the biosphere that is our
water planet. As Shelley so aptly put it:

Day and night, aloof, from the high towers
And terraces, the Earth and Ocean seem
To sleep in one another's arms and dream
Of waves, flowers, clouds, woods, rocks, and

all that we
Read in their smiles, and call reality.

Epipsychidion �L 508-512!
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Getting Ready for Pacific Tourism

Mare L. Miller
Irtstitute for Marine Studies, University of Washington

You can't hop a jet plane
like you can a freight train...,

Gordon Lightfoot

Tourism is a vexing t,opic. On the one hand, it is
fun, On the other hand, it is a serious business
capable of radically changing societies and the
natural environment. As the archetype of cross-
cultural contact, tourism entails the movement
of people, ideas, and money. It creates images
that influence how people think about one an-
other.

Tourism is also controversial, When it goes
well, benefits are found in improvements in
international relations, well-being  for example,
as measured by levels of education and health!,
services, and econoinies. When tourism goes
poorly, costs are reflected in patterns of social
disorganization, crime, failing economies, and,
occasionally, environmental degradation, Being
a responsible tourist in the twenty-first century
requires some effort on our part.

Growing up in America virtually guarantees
first-hand experience with travel and tourism.
Indeed, the business facts of tourism are im-
pressive. The United States is the foreinost
generator of tourism expenditures and tourism
receipts. In 1987, for example, tourism in the
United States accounted for
~ $292 billion from domestic and foreign

visitors, an amount greater than 6.4 percent
of the gross national product;

~ the direct employment of 5,5 million Arneri-
cans;
more than 858 billion in wages and salaries;
and more than $34 billion in federal, state,

and local tax revenues  I!.
The travel and tourism industry is also

important in other nations. The global presence
of tourisin is illustrated by several statistics:
~ In 1986, domestic and international travel

combined to generate $1.75 trillion, with
tourisin contributing roughly 12 percent of
the world's gross national product �!.

~ In 1986, the total volume of world travel was
estimated at 4.1 billion tourist arrivals �.73
billion domestic arrivals combined with 340
million international arrivals!, an increase of
4.9 percent over the previous year �!,

Figures of this magnitude support the con-
tention of many experts that tourism is des-
tined to be the world's largest industry by the
year 2000.

Paci6c Problems
The fastest growing tourisin region in the

world encompasses East Asia and the Pacific
 map I!." Doinestic travel in this region in-
creased by 8 percent between 1985 and 1986,
international travel to the area  measured at 12
percent of the world total! expanded by 6.S
percent over the same period �!. It has been
predicted that one-third of all international
travel will emanate in the Pacific by 1990 �!.
Not surprisingly, the United States is the lead-
ing origin of travel to East Asia and the Pacific,

It appears certain, then, that the Paciifiic will
loom large in our future. We will have ample
excuses to travel the Pacific, and some of us
will no doubt represent the tourism industry.
We will all have the opportunity to reflect on
the good and the bad of Pacific tourism. Are we
prepared?
Why We Can't Draw the Pacific Ocean

The Pacific is the largest and deepest of the
world's oceans,s Together with its marginal
seas � the Bering, Okhotsk, Japan, Yellow, East
China, Philippine, South China, Coral, and
Tasinan seas � the Pacific measures 179.7 x 106
square kiloineters �!.

If you should try, right now, to draw a inap of
the Pacific, chances are very good that you
would be less than plea.sed with the results.
One reason we have such a poor conception of
the Pacific is that we are less sensitive to the
contours of "negative" space than we are to the
outlines of land, Another reason is that the
Pacific is usually not presented on maps as an

' North and South America are here taken as a separate
region.

Excluding marginal seas, the Pacilic �65.4 x 10 square
kilometers! is more than twice the size of the Atlantic  82.2
x IO' square kilometers>. It ia true that, as some point out,
the latter has an area closer in size to a glass of water
than to the former.  The times atlas of the world. 1975.
Comprehensive and 5th edition, N, Y.: New York Times
Book Co., p. xvi.!
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unbroken body of water. Morc oRen we see
pieces of the ocean. Even less frequently is the
Pacific centered on maps. But the biggest
reason probably stems from the sheer size of
this ocean, The Pacific cannot be seen in ita
entirety even with a globe. And, of course, the
shape of the Pacific is necessarily distorted
when it is projected onto two-dimensional
surfaces.

Why We Can't Label Pacific Nations
Try to rnatch the names of Pacific nations

with their land bodies  or even try to list them!.
Again, chances are good you will be disap-
pointed. What Americans can label in the
Pacific is partly explained by one positive image
and three negative ones. The positive image is
the tropical paradise we associate with Hawaii
and Tahiti. The negative images are those of
three wars � World War II, the Korean War,
and the Vietnam War.

One key to the geography of the Pacific comes
with an understanding of human history. In
modern tiines, the United States and Japan
have had the greatest physical presence and
sociological irnpa.ct in the multicultural Pacific
The pan-Pacific influence which the U.S. exerts
today is well known. Many people, however, are
less familiar with the size of the area of the
Pacific controlled by Japan during World War
Il  map 2!. A second key to Pacific geography
coines with exposure to cultural differences �!.
The more we are made aware of the rich Pacific
array of ethnic traditions and the more we
learn about the riature of religious, linguistic,
artistic, and worldview differences � the more
we are motivated to discover exactly where
those cultures exist and what routes we might
use to get there.

Thee,e Tourism Concepts
Given the dramatic rise of international

travel over the last decades and the rapid
development of East Asian and Pacific destina-
tions, it is clear that Ainerican vagueness about
tourisin and the Pacific Ocean merits corrective
action, In the spirit of fostering a more articu-
lated vision of an ocean many of us will have
reason to explore, this section presents three
concepts relevant to Pacific tourism. The first
concept provides insight to the social organiza-
tion of tourism. The second explores the social
change linked to tourism. The third introduces
a way of thinking about Pacific destinations

Tourisni Systems
From a sociological point of view, a tourism

system is composed of tourists, locals, and
brokers  figurc I! �!. Tourists are the tempo-
rary visitors at tourism destinations who are
motivated by some combination of desires for
recreational, instrumental  for example, busi-
ness!, and educational travel  8!. Locals are the
residents at tourism destinations. Sometimes
locals are found in traditional ethnic communi-
ties; other times locals are new arrivals. Bro-
kers are directly interested either in recruiting
tourists to destinations or in protecting the
rights of locals, and are of two kinds. Private
sector brokers  for example, cabbies, hotel
owners, the souvenir sales force! provide serv-
ices and products for tourists. Public sector
brokers act on behalf of locals  and also private
sector brokers!, typically through land use
planning and the design and implementation of
economic, transportation, and other policies.

This three-part tourism systein is useful in
understanding tourisin for several reasons.
I irst, the system is comprehensive in that it
identifies people who both effect and are af-
fected by tourism. Second, the systein distin-
guishes those who are indifferent to tourism
 locals! froin those who sponsor development
 private sector brokers! or regulation and
manageinent  public sector brokers!. Finally,
the system provides a language for talking
about how people's attitudes about tourism can
change with time and opportunity as, for ex-
ainple, happens when tourists decide to stay on
the scene and to become locals or when locals
decide to become brokers to make money or in
some way manage tourism.

Tourism Change
For centuries, common experience has led

travellers to realize that the ambience of places
can change, far too own for the worse. One
theory about this change holds that destina-
tions, like biological organisms and consumer
products, pass through life stages as a logistic
 S-curve! function of the number of tourists on
the scene  9!, To illustrate, figure 2 breaks
tourism development into four phases. During
the diseouery phase, locals contend with the
first wave of tourists. In the early part of the
growth phase, tourists arrive in ever increasing
numbers, often in response to the entrepre-
neurial activities of brokers, Later in the
growth phase, the rate at which tourists visit
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the destination begins to decline, In the matur-
ity phase, there is no variation in the rate at
which tourists visit the ar'ea. When this phase
ends, the destination either experiences new
growth, as when new attractions or facilities
are advertised, or declines, as when tourists
elect instead to visit competing destinations.

Two rxrrnments on the S-curve are helpful in
understanding the Pacific destinations we plan
to visit. First, different kinds of tourists are
found at destinations at different times, Tour-
ists in the discovery phase typically are those
who have a vigorous preference for the high
contrast of exotic and undeveloped destinations
and a distaste for fellow tourists. Tourists in
the maturity phase, at the other extreme, are
sensitive to amenities such as safety, farniliar-
ity, and comfort and seek destinations which
have developed a tourism infrastructure in the
company of' their peers �0!.

Second, the most. sociologically critical time
in the life cycle of tourism occurs at the middle
of the growth phase where the rate of tourist
arrivals begins to decline, Seemingly all of a
sudden, opportunities for brokers are no longer
without limit, and political as well as economic
competition for market share becomes impor-
tant. Locals  especially those who have just
moved or retired to the area! not directly in-
volved in the tourism industry may decide to
oppose its very existence. This, then, is likely to
be a period of social conflict and confusion.
Pacific Lattices

To elaborate somewhat on my remarks about
Americans' patchy knowledge of the Pacific
Ocean, consider how it is that when we recall
our trips to East Asia and the Pacific we so
poorly fiehl questions about the names of places
we did not visit, but which were near our
destinations. Similarly, we are bad at knowing
the locations of well-known places we did not
visit, For example, when asked about a trip to
New South Wales, Australia, I might fail to
note that the Solomon Islands or Samoa is in
the general area. Moreover, I might have no
idea whether Tahiti or the Philippines was
further north or which was closer to New South
Wales,

Of course, I would know that I got to Austra-
lia from Seattle by flying to Los Angeles and
then to Sydney, stopping briefly in Fiji because
of stormy weather.  Without this stop, Fiji
would not now be part of my travel vocabulary.!

This story is a simple example of how trans-
portation routes help us to spatially organize
the places we visit, In the same way that I

know that Interstate-5 connects cities in Cali-
fornia, Oregon, and Washington between San
Diego and Seattle, I know that air routes tie
Los Angeles to Sydney and also to Honolulu
and Auckland, New Zealand.

A big difference between U,S. highways and
Pacific Ocean air routes is that there are so
many more roads. Yet, it is a good empirical
question whether wc underestimate or overesti-
rnate the actual number of air routes in the
Pacific. You might try, at this point, to sketch
the trans-Pacific air routes you know.

My guess is that our familiarity with Pacific
air routes will improve considerably in the
remainder of this century. In much the same
way that the coastal areas of Washington,
Oregon, and California have become a single
region in the minds of many of us, the Pacific
Ocean will be conceptualized as a whole with
orderly relations among its parts, Map 3 is
presented to promote this cognitive change.

A first step to a new view of the Pacific is to
learn the major transoceanic air routes. Unlike
domestic service, which is characterized by hub
and spoke networks, trans-Pacific routes are
primarily linear �1!. East-West routes can be
abstracted to resemble something of a ladder-
like lattice. Recent trends show that Los Ange-
les has displaced San Francisco as the leading
American gateway to the opposite side of the
Pacific, and Seattle is the fastest growing point
of departure. Japan  Narita and Osaka airports
combined! ranks first among eastern destina-
tions, receiving 35 percent of all trans-Pacific
flights. Australia  Melbourne and Sydney
airports combined! ranks second with a 31
percent share, followed by Korea, Singapore,
and Taipei. The remaining destinations receive
less than 6 percent of the total trans-Pacific
capacity �1!.

Finally, two trends are useful in understand-
ing Pacific travel, First, long-haul, nonstop
service between the edges of the Pacific is likely
to become increasingly the ru.le in the future, in
no small part due to technological innovations
in the pattern of the Boeing 747-400 aircraft
which has a range of over 8,000 nautical miles
As travel industry analysts have noted:

Growth in North American origins farther
than Hawaii and the West Coast as well as
growth in far destinations such as Austra-
lia, Hong Kong, and Singapore provide s!
evidence to support longer haul service. In
addition, major markets for passengers are
on the perirneters of the Pacific with only

128



limited traffic originating from the Pacific
Islands.... It is unlikely that any of the
islands, including Hawaii, will become
rnaj or crossroads of the Pacific,�1!

Second, ethnic tourism is fast becoming
important as an alternative to the "surf, sex,
and sun" tourism so commonly illustrated in
Pacific travel industry brochures. Thai!arid and
the People's Republic of China are but two
examples of countries whose ethnic appeal is
starting to be heavily marketed.

Discussion
This paper began with statistics underscor-

ing the economic importance of travel and
tourism to the United States and the world and
then suggested that Americans are cognitively
unprepared for a shrinking Pacific Ocean.
Three concepts � a triadic model of a tourism
system, a logistic model of the rise and fall of
tourism destinations, and a lattice model of
trans-Pacific tourism air routes � were oA'ered
up as a remedy.

But our response to the growth of tourism
opportunities in the Pacific should involve
changes in our behavior as well as changes in
our thinking, Whatever the reason, we Ameri-
cans have great difficulty admitting that almost

all of us  with the exception of the very old, the
very young, the infirm, and the very, very poor!
act as tourists for interludes each year. For
those of us who reside on the West Coast, the
odds are good we will travel out into the Pacific
in the next decade. What, then, can we do to
resolve our ambivalence and avoid the "ugly
American" syndrome?

Certainly, part of the solution is to realize
that modern "philosophical tr avellers of the
enlightened kind have not inherited any giR for
successful tourism. More likely, they have
studied the problems of travel, learned from
their errors, and developed rules of tourism
praxis. People who commit themselves to being
tourists have better times, and so do the locals
and brokers with whom they interact, Tourism
preparation does, however, oken go unnoticed.
Giving good tourism � like giving a good
party � appears efFortless, but takes work.

It is encouraging to note that the positive
potential of tourism is beginning to cornrnand
our attention. One recent example of worldwide
determination to comprehend tourism as a
stimulant for economic prosperity and goodwill
across nations is found in the First Global Con-
ference � Tourism: A Vital Force for Peace�
which was held in Vancouver, British Columbia,
in October 1988, The conference was organized



to achieve an initial body of knowledge and
a comprehensive set of realistic principles,
recommendations and proposals through
which tourism can contribute to greater
understanding, mutual trust and apprecia-
tion among the peoples of the world; an irn-
proved quality of environment, both built and
natural; and the World Conservation Strat-
egy of sustainable development. �2!

Another event advocating cultural diversity
and inform.ai diplomacy, the First International
Conference on Cultural Tourism; Defining a
Sense of Place, took place in Miaini in the
spring of 1989.

Tourism in the Pacific theater in the next
century does not have to be unfortunate. Travel
has the potential to enhance our education,
international relations, and the quality of life.
Striving to achieve responsible tourism is worth
our time.
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Kinneret  the Sea of Galilee! as their primary
freshwater source and to increase fish produc-
tion therein. The Egyptians wished to apply the
same technologies to increasing fish production
in lakes Manzellah and Burulos and to modern-
izing fishing regulations.

The Wastewater Recychng Project is the
most ramified of the series because it deals
with a controversial subject � the use of waste
water � which is still a repugnant topic in soine
quarters; and because, of all the proj ects, this is
the only one involving bricks and mortar.

Sociological ance Economic
Achievements

This program differs significantly froin
conventional USAID programs in that social
progress  that is, cooperation among Egyptian
and Israeli scientists and institutions! is con-
sidered to be at least as important as the eco-
nomic and intellectual accomplishments. A few
highlights will serve to demonstrate the pro-
gram's objectives.

l. The Egyptians and Israelis have con-
ducted 19 joint planning and reporting
conferences, mainly in Cairo and Alexan-
dria to begin with, but increasingly in
Haifa. A full-scale workshop is held each
year, in which all of the project's principal
investigators participate. With a few
exceptions, American participation has
been liinited to the program coordinators.
2. As of 1989, 50 Israeli person-trips have
been made to Egyptian laboratories, where
scientists have cooperated in research and
have assisted in classrooms and with
graduate students. Visits to Israel by the
Egyptian Under Secretary of State for
Aquaculture and the Director of the Egyp-
tian Coastal Protection Institute produced
dramatic results. The latter, for instance,
was appointed a consultant to the Israeli
Government in 1987.
3. The braeli aquaculturists have entered
an agreement to transfer technology, as it' s
developed, to a coalition of four kibbutzim
 coLLectives!, which have already entered
marketing arrangements with French and
Italian consuiners. An Egyptian entrepre-
neur is currently exploring the possibilities
of a commercial aquaculture venture,
using the Nile drainage lakes.
4. Exchange visits by aquaculturists have
resulted in trading of Israeli and Egyptian

stocks of tilapia for cross-breeding and
other purposes.

Joint training of Egyptians and Israelis has
been conducted in the United States under the
Shore Processes and Tilapia projects.

Twenty students have obtained graduate
degrees under the program's auspices, and
their projects have generated more than 50
papers. The Waste Water Utilization and
Management and Shore Processes projects
produced the first coauthored publications.

Perhaps the highlight of the program to date
occurred in 1983, when Dr, A, R, Bayoumi and
Admiral Yohay Ben Nun  the original Egyptian
and Israeli coordinators, respectively! were
honored for their contributions to the program
by being designated as the first corecipients of'
the International Compass Award given by the
Marine Technology Society for distinguished
service in international marine affairs. In 1985,
Dr, El-Sayed received the Distinguished Serv-
ice Award from the American Institute of
Biological Sciences for his role in developing the
progi aiil.

November 1988 marked another milestone in
the program's career when a U,S. congressional
delegation, led by Representative James
Scheuer, met with the Israelis and a large
Egyptian delegation in Elat, Israel, to reflect
upon the program's achieveinents and consider
its future. Because of aquaculture's central role
in Middle Eastern technical developinent, the
entire group then inspected Israel's national
mariculture center.

Symbolic of the burgeoning Egyptian interest
in the program, the nine-person Egyptian
delegation  the largest yet to attend such a
meeting! included Dr. Ibrahim Gohar, the
pioneering leader of Egypt's marine program.
His prominent role dates back to King Farouk's
regiine. Upon learning of his impending eighty-
second birthday, the Israelis held a party
featuring a gigantic cake, to celebrate. The
emotional impact was enormous.

In summary, social gains seem to be self-
catalyzing and progress to be exponential.
Closer working relationships lead to better
results. Better results awaken interest by
scientists outside the program. The conse-
quently improved recruiting opportunity o8ers
more selectivity and more competent participa-
tion to the coordinators. Increasing competence
leads to closer working relationships, better
results, and so on. In effect, the social machinery
appears to be fueled by its own achievements.



Program Managerneat
As President of the New Jersey Marine

Sciences Consortium, I provide overall manage.
ment for the program. In this capacity I  ] !
maintain communications among all Iaborato
ries and the Agency for Internatioria] Deve]op
ment; �! identify, locate, and recruit scientists
into the program; �! procure ships, vehicles,
and equipment for the Israeli and Egyptian
]aboratories; and �! collaborate with the Egyp-
tians and Israelis in planning their conferences
and other meetings,

The program's chief scientist, Dr. Sayed Z,
E]-Sayed, of Texas A&M University, is, effec-
tively, the soul of the program. He has rnain-
tained responsibility for the annual reports and
collaborated with me on the program proposals.
His technical leadership has included designing
and proxnulgating guidelines for all project
proposals and reports. Dr. El-Sayed � by virtue
of his academic prowess, reputation, and natu-
ral charxn � provides the focus of admiration
and affection so essentia] to a complicated,
intercountry, mu]tidiscip]inary program. Dr.
Colette Serruya, Director General of the Israeli
Institute of Oceanographic and Limnological
Research  IOLR!, acted until very recently as
coordinator of the Israeli prograxn. Her place
was taken in 1987 by Dr. Yuva] Cohen, a
graduate  Ph.D.! of Oregon State University.
Upon the death of Dr. A. R. Bayoumi, Director
of the National Institute of Oceanography and
Fisheries and Coordinator of the Program for
Egypt, Dr. A. M, Eisawy assuxned that role.

Early in the program's development, it be-
came evident that traditional doctrines of
xnanagernent simply must be discarded. For
instance, while total authority is vested in me
as president of the New Jersey Marine Sciences
Consortium, almost from the program's incep-

tion I adopted a laissez-faire approach in which
my authority was de]egated to the two country
coordinators to the maximum degree possible.
Now, I submit planning documents to Cohen
and Kisawy, I encourage maxixnum review and
discussion of the budgets, which I introduce for
the respective projects, and I attempt wherevex'
possible to maintain the consortium's role as a
sort of service agency,

The Future
In the coming years, we hope to

1. Add new technologies, institutions, and
people to the program, to spread its benefi-
cial influence throughout as xnany coxnmuni-
ties as possible in the two countries,

2. Encourage as many Egyptians as possible to
visit Israel. Dr. Eisawy is attempting to "sell"
a team  that is, to the Egyptian Foreign
Office! of up to 20 personnel.

3, Convey the program's benefits to other
Middle Eastern and African countries in an
effort to persuade thexn to join the prograxn,

4. Translate the scientific achievements into
economic and cultural gains.

5, Persuade U.S, Government officia]s that this
program's charter, motivation, and progress
merit at least one-fifth of one percent of the
$5 billion this country spends annually on
aid to the Middle East.

As we look to the future, we, the prograxn's
leaders, don't envision a smoothly rising curve
of acceptance and participation. We prognosti-
cate, rather, a sort of stepwise motion as, one
after another, the social and financial barriers
give way to good fe]]owship, beneficia] technol-
ogy, and � above all � common sense.

In sumxnary, we believe we are in the process
of demonstrating what history may terxn the
ocean's greatest gift to hu.mankind: peace,



Existential Governance � The Ocean as Modern Manor

Jay L. Rasmussen
Oregon Coastal Zone hfanagement Association

... Oregonians have never envisioned
themselves as settling the future of the
nation. What they have tried to do is to
retain the past, and to a large extent they
have been successful in this quest. Oregon
has always been like an eighteenth-cen-
tury club whose members value highly the
qualities of self-restraint, cohesion, loyalty,
trust, and exclusiveness. Yet the club will
admit new members to replenish its ranks
and also, although grudgingly, to introduce
new ideas, at least those that will enable it
to adjust old values to present pressures.
Oregon's uniqueness lies in its success in
retaining the commonplace and its adven-
turesomeness in pursuit of the ordinary.
The state is, paradoxically, a progressive
anachronism, and t,he story of its dogged
resistance yet successful accommodation to
the forces of national development fur-
nishes the central theme of its history and
remains the state's principal legacy to the
American experiment.

� Gordon B. Dodds,
Oregon: A Bicentenni rxl History

Oregon's ocean has been rediscovered by Orego-
nians, and the marine region, once the nearly
private bastion of hardy mariners and fisher-
folk, is changing guards.

The traditional xnaritime uses, fishing and
transportation, are witnessing overlays of
management and regulation, Those overlays
arise from a land-based, but distant, public
perception � a perception heavily influenced by
the recent applicability of stewardship of natu-
ral resources by governments. In a sense, the
ocean open range is giving way to a marriage of
Lockean tobulrx rrxsa and the modern manor-
the blank tablet commons becoming inscribed
by an extension of inquiry, regulation, and
planning, and by a new perception of what
ought to be,

The Uses of the Past
The northeastern Pacific beckoned adventur-

ers seeking the various utilitarian values of

trade and transportation, differing forms of
exploitable wealth, and a means of securing
claims to sovereignty over newly discovered
areas. Early Spanish, English, and American
exploration in the Pacific Northwest centered
on establishing claims to new territories and on
obtaining suitable waterway corridors for
commerce. Despite the scientific exploits of the
redoubtable Cook, much of the exploration
came serendipitously with the traKcking in
furs and other natural cornrnodities,

Except for soxne forms of transportation,
these marine activities were largely out of sight
and out of mind for xnost Oregonians. First the
fur trade and then agricultural and timber en-
terprises focussed on land-dominated domestic
considerations. Early Oregon leaders centered
on "progress" based on prosperity from the
private ownership and use of natural re-
sources � especially those on the land side.
Ocean and internal waterways were considered
thoroughfares of commerce, and early commer-
cial fishing concentrated on river net fisheries
for salmon. The cause of change was econoxnics,
even as the ocean off of Oregon became more
and more the occupied province of rnaritirne
trade, whahng, and � in more recent time�
commercial and recreational fishing,

During the twentieth century, Oregon wit-
nessed a major increase in commercial ocean
fishing by net, pot, and troll, as well as a grow-
ing ocean recreational fishery. Coastal ports
and xnarinas provided a tangible sign of ocearuc
activities only vaguely acknowledged and little
understood by the general public. For those
actually working on the marine frontier, there
were considerable advantages to this anonyxn-
ity,

Well into the present century, government
was relatively lixnited in its roles and functions,
often passive, and seldom intrusive. Navigation
was tile most conspicuous marine interest of
government; and Oregon's ocean and its uses,
so mysterious and seemingly off-limits to
ordinary activities, appeared to find this ne-
glect salutary.



The Ocean as Manor
During Oregon's first century, the ocean was

an open range where government was often
illusory, partly as a result of the political theo-
ries and practices of the time and partly be-
cause of the enortnous spatial and intellectual
separation from traditional horne, farm, forest,
and city concepts. However, if the nation's and
state's landward past serves as a guide, con-
cepts about the ocean off the Pacific Northwest
are in transition, Jurisdictional boundaries that
reflect interest in offshore waters, initially
inspired by foreign fisheries activities, have
been translated into new governance regimes.
Likewise, the recent consideration of offshore
oil and gas and marine minerals has inspired
interest in the management, if not the actual
use, of ocean resources,

The period of salutary neglect is weakening,
not because of fences � the privatization on
land � but through the emergence of research,
planning, and regulatory zeal. A maturing and
affluent society, interested in the quality of life,
holsters the spiralling growth of government
size, influence, and ability.

When translated from land to ocean, new
governmental interests that were honed on
land interact with a very different scene. Un-
like the usually duttered landscape of private
property, homes, municipal corporations, and
counties, the ocean represents a vast, uninhab-
ited commons witnessing only transient so-
journers with limited rights of occupancy and
use. Since the early 1970s, rights to the use of
the ocean manor have been held by state and
federal jurisdictions in the form of public trust
"vassalage," with users seeking permission to
husband or glean the resource,

The grandfather in Steinbeck's The Red Pony
laments that "westering," in Frederick Jackson
Turner's concept of free land to be settled and
owned, was blocked by the Pacific Ocean. In the
marine worM, the private rights of ownership,
use, control, and exclusion � concepts deeply
entrenched in the landward pioneers � are
clearly in governmental bodies

The Future of Fisheries
How do old uses like fisheries mesh with the

emergence of the public trust and the modern
manor? Few subjects elicit the conservative
nature of Oregon and the ambivalent exercise
of modern governance as clearly as the manage-
rnent of salmon. Protection of wild sahnon
stocks has become a litmus test for holding onto
the past, and while public hatcheries are grudg-

ingly accepted as useful and perhaps necessary,
private salmon ranching is seen as threatening
the symbol of salmon in Oregon.

The first salmon ra~ches released chum
salmon and were initially perceived as not
violating the basic tenets of salmon harvest and
management. However, the extension of the
ranching concept to coho and chinook and its
growth from small enterprises to rnegahatcher-
ies and releases clearly threatened the glean-
ing, subsistence, and recreational uses of
salmon. The mystique of salmon allowed their
portrayal in the carpet of the State Capitol in
Salem, yet they cannot be mass produced for
private profit. Private salmon ranching remains
in limbo as it struggles against the flow of
Oregon's past.

While the private use of ocean resources has
been largely thwarted, governance has ex-
panded, The passage in 1976 of the federal
Fishery Conservation and Management Act and
the subsequent founding of the Pacific Fishery
Management Council formally established a
regional governance process for ocean fisheries.
Driven by the threat of foreign fishing, the
regional council approach produced an irnpres-
sive apparatus for making decisions among
federal and state fish resource managers, tribal
interests, and ocean fishermen. During winter
and spring deliberations on salmon quotas and
seasons, council meetings attract a retinue of
people at the court whose lives and livelihoods
hinge on the decisions, Jockeying for a position
on the council, or on one of its many subgroups,
is often intense.

The prospect of a change now hovers over
the council, At present, most of its appointees
come from the fishery communities, If trends in
resource management continue, representation
by the fishing industry will shrink. In the past
five years the Oregon Board of Forestry, once
dominated by timber industry members, has
been reorganized to increase general public
representation.

With more public participation in ocean
issues, the seafood industry's influence on its
destiny, including how the harvestable yield. is
determined, is certain to be threatened. Once
largely ignored, traditional harvesters can
expect to find new overseeing forces on the
modern manor, just as the timber industry has
witnessed the growing influence of conservation
groups and the intervention of the courts

Oregon will also continue to watch the Bal-
kanization of its fishery resources, particularly
salrnori. For example, despite the regional
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council approach, areas and subareas and zones
within zones are interlaced with the conserva-
tion of multitudes of species and allocation
decisions of harvestable numbers by each
fishery. And unless judicial relief is secured
under the equal protection clau.se of the United
States Constitution, tribal influence and uses of'
the ocean fishery resources will grow at the
expense of other groups � a remarkable method
to "adjust old values to present pressures."

Governance � Its Gem Reward?
Fishery management represents an early,

pervasive, and expanding form of governance
over an existing use of ocean resources. The
possibility of new uses of marine resources,
including those petrochemical or mineral uses
termed nonrenewable, has prompted an exten-
sion of governance into arenas not now experi-
encing actual uses,

The recent impetus for comprehensive off-
shore planning carne from the potential inclu-
sion of federal offshore marine areas in oil and
gas leasing. Given the initial flurry of activities
surrounding the deepwater exploitation of
polymetallic minerals on t.he Gorda Ridge, the
direction of change seems clear.

Oregon's nonfishery interests in its ocean are
a direct outgrowth of its planning and regulat-
ing activities on land and particularly in the
coastal zone. The state's ocean planning goal,
Goal 19 of the statewide planning goals, has
been held in abeyance as agricultural, forest,
estuarine, shoreland, beach, dune, and other
natural resources have been inventoried and
planning decisions have been made. Senate Bill
630, passed by the 1987 Oregon Legislature,
established a specific requirement for an ocean
resources plan to be completed by a broad-
based task force by mid-1990 and submitted to
the Land Conservation and Development
Commission for adoption. Although focussed on
the state's three-mile territorial sea, it will also
provide guidance for the state responses to
activities in the federal Exclusive Economic
Zone � from the western edge of the territorial
sea out to 200 miles,

Extrapolating from previous coastal plan-
riing, what is the likely nature of the ocean
planning eNort? Most of the territorial sea wiII
be oN-limits to new uses of nonrenewable
resources. This will be accomplished either by
the establishment of special natural or conser-
vation management areas or by the creation of
buNer areas for s.ignificant wildlife, scenic, or
existing economic activities. Those areas re-

maining from this first cut will have consider-
able conditions attached to the development of
new uses.

However, while planning and the attendant
regulations have shown a remarkable ability on
land to protect natural resources from addi-
tional alterations and to institutionalize the
status quo, they fail to provide for more predict-
able and streamlined decision making within
designated development areas. We know what
to exclude; but whatever is included for possible
development continues to be subject to consid-
erable speculation, multi-agency review, and
uncertainty.

Snecessftll but Impertinent?
Importantly, in contrast to land planning, the

ocean commons provides a vacuum for modern
governance � a remarkable opportunity to
study, plan, and regulate areas held in trust
and fairly unobstructed by existing huma~
institutions. What adjustments might we see?
In place of spontaneity there is reflective con-
sideration. In place of unbridled and exploita-
tive laissez faire, there is the conservatism of
state planning. In place of the risks of dynamic
change, there is governmental caution or iner-
tia.

Old uses will be tentatively confirmed; new
uses will be, de facto, largely prohibited, The
ocean as laboratory will be maintained as long
as federal funding continues. More and more
emphasis will be placed on interpreting and
appreciating marine resources. We will govern
more, regardless of the actual level of regulated
uses. State involvement in ocean activities and
issues will increase, while existing ocean uses
will remain basically static. Some fishery
harvests may be reduced, and other uses eNec-
tively prohibited. There is always the threat
that governance becomes increasingly existen-
tial, creating and defining its own reasons for
being. The need to know, inextricably coupled
with the desire to effectively govern, becomes
its own justification.

There is little doubt that the people of Ore-
gon will be successful in governing their ocean,
perhaps because of their conservative nature.
This is especially true if the overriding popular
and governing objective is to prohibit or thwart
significant change. The historian of revolutions,
R.R. Palmer, wrote that the American revolu-
tion was the most successful and the least
pertinent in European history, It was success-
ful because it gained what it sought: independ-
ence under existing local institutions. However,
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as a model for other revolutions seeking and
needing significant changes, it offered few
insights.

The State's Marine Legacy
In its own way, Oregon may be in the van-

guard of a national moveinent that says, de-
spite discussions of marine aquaculture to the
contrary, the ocean domain is a protected
public manor with severely restricted individ-
ual rights to its use. Perhaps more than in the
land-based agriculture and timber industries,
the consuznptive uses of ocean resources is
lessening as the intrinsic value and the expen-
diture for governing those resources are in-
creasing. But like other natural resource indus-
tries, new marine econonnc opportunities, aside
from transpacific shipping and several under-
utilized fisheries, appear to be severely limited.

Reflecting an aging or ripening society,
Oregon's evolution in how it approaches its

ocean is moving froin occu.pation and exploita-
tion to appreciation and conspicuou.s govern-
ance. However, like James Fenimore Cooper's
Natty Bumpo, who in escaping civilization
helped sow the seeds of doom for the more
primitive society into which he fled, we run the
risk of accepting governance as a substitute for
more creative uses of the marine environment.
In a very conservative way, we may love a place
and be dangerous to it � or to ourselves. There-
fore, whether viewed froin the beach, a head-
land, a boat, or an easy chair, the state's princi-
pal legacy to the American experiment in the
handling of its ocean manor may be as a syinbol
of what Wallace Stegner called the "geography
of hope." Or it may be a saltwater Malthusian
scene where inquiry and governance expand
exponentially. Either way, it will bear watch-
ing � and influencing.
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Ocean Ownership in the Twenty-First Century:
Paxblic or Private?

Susan S. Hanna
Impartment af +gricaltural and Resource Economics, Oregon State University

We put many demands on the ocean. We use it
as a resource to support human activities as
varied as fishing, mining, transport, hydrocar-
bon development, waste disposal, and recrea-
tion. Technological advances enhance our
ability to exploit the ocean; econoinic develop-
rnent and population growth create pressure to
escalate our exploitation. We can expect these
pressures to continue. As they do, various ocean
activities will affect each other with increasing
frequency. Friction between user groups will
increase. We are already observing biological
degradation from ocean misuse. As we ap-
proach the end of the twentieth century we face
some tough choices about ocean use.

How will we meet the challenge of preserving
the biological integrity of the ocean under
increasing human pressure? How will we
resolve user conflicts? The end of this century is
a fitting time for some fresh thinking about the
nature of ocean resource management problems
and their solutions. What we need is a model
for self-restraint. The place that we find it may
be in the past.

The State of Ocean Management
Because many of us are dissatisfied with the

process and results of our current ocean rnan-
agement systems, we spend a lot of time think-
ing about institutional alternatives. There is a
surprising level of agreement among econo-
rnists, biologists, and managers on the nature
of the problem of ocean management. We take
it as received wisdom that the problem of ocean
use is the "tragedy of the commons," We pro-
pose new management systems designed to
forestall the tragedy. But is the tragedy of the
commons really the problem?

The phrase tragedy of the commons" re-
ceives such widespread use that we rarely stop
to examine either its origins or its applicability
to ocean problems Garrett Hardin �! popular-
ized the term in 1968 when he used the ex-
ample of the English village cominons to argue
the case against unrestrained population
growth, His argument goes like this. Picture a
pasture open to all. Each herdsman wants to
graze as many animals as possible on it. He

sees that the bencflt to him of adding more
animals to graze on the commons outweighs the
costs, since the benefit of an additional animal
accrues to him alone but the cost is shared by
all the users of the commons. The tragedy is
that the system encourages each user to m-
crease his herd without limit, and the commons
becomes overexploited, "Ruin is the destination
toward which all men rush, each pursuing his
own best interest in a society that believes in
the freedom of the cominons. Freedom in a
cornrnons brings ruin to all." The answer?
"Mutual coercion, mutually agreed upon,'
Hardin argues that an inability to restrict
individual use was the reason the coinmons was
abandoned in favor of private property in
eighteenth-cen tury England.

Hardin's argument has spread far in its
influence, His representation of the tragedy of
the commons has been applied to all pubhcly
owned natural resources, and to ocean re-
sources in particular. Hardin refers specificajIy
to ocean problems as falling within the category
of tragedy. "Likewise the oceans of the world
continue to suAer from the survival of the
philosophy of the conirnons." Despite docu-
mented evidence of successful common property
performance throughout the world �, 3!, the
accuracy of Hardin's metaphor is so widely
accepted that common property is rejected as a
viable institution for resource use,

As solutions to the commons problem, Hardin
lists two basic options; sell common resources
as private property or keep them public but
limit the number of users. Economists have
tended to favor private property systems,
arguing that only with exclusive use rights wijl
people have the proper incentives not to overex-
ploit the oceans. A wide range of proposals are
now being made for solving the commons prob-
lem" in oceans, rangelands, and forests �, 5, 6,
7!. These proposals ail have at their core some
form of private property right, Pressures are
mounting to take action that will slow the
deterioration of the oceans. We are at a turning
point for ocean ownership and management,
and general sentiment is favoring private
property rights



Privatization represents a radical departure
from our historical institutions of ocean use. We
need to ask ourselves whether selling pieces of
the ocean as private property is the best we can
do. How sure are we that privatization is the
answer to the problems we face in ocean man-
agement?

A Second Look st Common

Property
Common property, rather than being the

problem, may instead be our best hope for a
solution. Hardin's example of the commons
which has so influenced our thinking about
ocean management is in fact based on a mis-
reading of the historical record. It has contrib-
uted to widespread confusion about the defini-
tion of common property. Black  8! defines
common property, res communes, as property
common to all. It is owned and controlled by a
specified group, It is not "nobody' s' property, as
it is often called. Nobody's property" is res
nulkrris, which we typically call open access.
Common property and open access have very
different meanings, but the loose substitution of
the two terms for one another has led us to
consider them one and the same,

For a period of several hundred years in
European history, common property was the
dominant forin of land ownership, We pay
particular attention to the eighteenth-century
English commons because we have detailed
historical records about how it worked, The
eighteenth century is also of interest because
its second half was a time of radical change in
the ownership of common lands.

What in fact was the eighteenth-century
English commons and how did it work? Al]
arable land in the village was divided into great
fields, usually three, used in rotation. After
harvest, these fields were open to common
grazing. Decisions about sowing, plant.ing, and
grazing were made collectively by all landhold-
ers in t,he village. Access to nonarable land,
pastureland, and waste was also controlled
through the distribution of rights. The "com-
mons" wasn't a single plot of grazing land, but
in fact described a wide array of access rights to
fields, forests, streams, and peat bogs. Common
property systems varied in detail over different
regions of the country.

Through the distribution of common rights,
every aspect of resource use was controlled.
from the number of animals in a pasture to the
cutting of trees and bushes, the timing of

fishing, the right to hunt, the repair of roads,
the right to glean, and even the payment of the
molecatcher's wages  9, 10!. The rules of the
commons reflected customary practice modified
to changing environmental conditions and
community needs. For example, to balance
pasture resources with increasing numbers of
livestock, seventeenth-century husbandry
agreements required each farmer to lay down
pasturage for community use proportional to
the size of his holdings �2!. Regulations con-
trolling the use of the commons were called
stints, and almost all cornrnons were stinted.
Offenses against the commons were punished
by fines. Users were fined for various kinds of
damage to the commons, but the most frequent
offense was turning out more animals on the
cornrnon pasture than a grazing right allowed.

One problem that economists associate with
common property is the "free rider" � a person
who receives benefits without paying for them.
Hardin refers to the same problem by describ-
ing the commons as a free-for-all. But in the
detailed historical record of the commons, it is
difficult to find examples of free riders and free-
for-alls. Anyone who has ever lived in a small
town will appreciate the diAiculty of increasing
the size of one's herd without the neighbors'
knowledge,

Instead, we see that common property func-
tioned as a complex set of mutual privileges
and obligations, with rights of use regulated by
the cornrnunity. In contrast to the way we think
about common property today, common prop-
erty was in fact a stable system of collective
ownership, designed to maintain sustainable
resource use. To do this, its regulations had to
be flexible to accommodate changing conditions
and had to be based on broad community sup-
port. It represented the very 'mutual coercion"
outlined by Hardin as a necessary condition for
sustainable resource use. The stability of the
commons provided at the same time an obstacle
to radical change in use practices and a safe-
guard against extrcme negligence �1 i. The
commons functioned for hundreds of years
before its demise. providing sustenance to the
entire community through rights of access to
land and water. Was the commons invariably
successful? No, but when it failed, its failure
was due to a complexity of causes that tran-
scended common ownership,

The Enclosure of the Commons
The commons as the dominant system of

resource management, came to an end in the
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late eighteenth and early nineteenth centuries.
From 1760 through the early 1800s, over 6
million acres were transformed from common to
private holdings through acts of parliament
 ll!. Many more acres of land had been privat-
ized earlier by "agreement," but the period of
the Industrial Revolution was a particularly
active time for enclosure sanctioned by the gov-
ernrnent �2!.

Several factors contributed to this trend. The
commons had long been resented by some
landowners as sources of support for a breed of
rnasterless men indisposed to honest labor

�3!. These same landowners chafed at collec-
tive inanagement and the sharing of rents
which kept their profits in check. When wool
prices were high, grazing sheep was a more at-
tractive venture than raising crops. In the
1700s the spirit of agricultural "Improvement"
swept the land, This brought opportunities to
change crops and cultivation techniques to
increase profits. Large landowners argued that
the common property system with its collective
decision making was too rigid to adapt to these
changes.

Enclosure united the interests of large land-
owners and Improvers, who greeted the change
with enthusiasm. Enclosure involved eliminat-
ing common rights, consolid.sting scattered
holdings, and fencing in properties �4!. Propo-
nents of enclosure argued that it would have
the double benefits of increasing agricultural
efficiency and forcing the idle poor to work,
Opponents of enclosure argued against the
necessity of privatizing land to increase produc-
tivity and against the disenfranchisement of
large numbers of common rights holders. In
most cases, large owners held the political
power, and enclosure proceeded despite violent
protests.

In every enclosed village there were winners
and losers, The winners were those who had
maintained or increased their holdings. The
losers were left with smaller holdings or the
loss of access rights altogether. The large-scale
change in land ownership resulted in the loss of
subsistence to a whole class of people, the de-
population of some rural villages, a decline in
agricultural wages, and in many cases the
disappearance of the small landowner �5, 16!.

Hardin, and others since, view the inequities
created by enclosure as an unfortunate but
necessarv condition for ending the tragedy of
the commons. Defenders of enclosure have
argued that the benefits of enclosing the com-
mons are increased e%ciency and productivity,

However, both past. and recent investigations
indicate that the relation between enclosure
and productivity is not at all clear. It appears
now that claims of increased productivity at the
time of enclosure may have been nothing more
than "landlord ideology" �7!,

An Ocean Pohcy for the Future
The commons has some lessons for us as we

prepare for the twenty-first century. Under-
standing the commons is important to us be-
cause the tragedy argument is in active use
once again to bolster privatization efforts in
publicly owned resources,

Three centuries later, what does the eight-
eenth-century commons offer us for the chal-
lenge of ocean management? It would be un.re-
alistic to expect to adopt unchanged an institu-
tion developed within the context of the six-
teenth to eighteenth centuries. But the com-
mons does provide an example of a manage-
rnent system that reflects the values of the
community and embodies public ownership and
control.

The essential characteristic of the commons
was cominunity ownership and responsibility.
The authority to manage resource use, enforce
regulations, adjudicate user conflicts, and
punish violations was vested in the tenants and
owners of land through the manor court. The
exploitation of the commons was under strict
control; levels of use were monitored and varied
in response to changing environmental condi-
tions. All resource-use activities were coordi-
nated and centrally managed.

American economists don't know very much
about collective institutional arrangements
because arguments for the superiority of pri-
vate property have convinced us that there is
little point in delving into alternatives. The
arguments are intuitively powerful because we
live in a market economy dominated by private
property rights. Private property is an efticient
and efFective arrangement for many types of
transactions. But not all. There is nothing
iriherent in private ownership that prevents
overuse of resources when the economic condi-
tions are right. If the present value of the
harvest is high enough, resource users may
ignore long-term conservation needs in fa.vor of
short-term profits.

The danger in wholesale acceptance of the
supremacy of private property is that we turn a
blind eye to institutional alternatives that have
the potential to perform well. The variety of
arrangements possible under common property
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has escaped us. In order to know how to apply
the lessons of the commons to our future ocean
management needs, we need to ask certain
questions. How broadly can we define a com-
rnunity" as a unit of management and control' ?
What is the optimal size of the coinmunity
responsible for resource use? It will have to
control ocean space large enough to incorporate
inultiple use, but small enough to inonitor and
enforce regulations, How can we ensure that
community goals of long-tenn resource viability
will be met? How can we broaden the involve-
ment of various user groups and provide them
with a vested interest in management success?

In addition to understanding the example set
by the commons we should also pay close atten-
tion to its elimination through the enclosure
process. The relevance of enclosure to us is
apparent when we reflect on conteinporary
designs for creating private property rights for
public resources. These proposals parallel argu-
ments made for enclosing the English commons
300 years ago. Proponents of privatization then
and now speak with a common voice.

The magic of property turns sand into
gold.

Young, 1771, in Pike �8!

Private people and private property can
be the best of friends to Mother Nature.

Reed, 1988 �!

It may be laid down as a maxim that...
while a country is laid out in open fields,
every farmer is tied down to the husbandry
of his slovenly neighbor and there can be
no good husbandry.

Young, 1771, in Pike �8!

When the property rights to a resource
are communally held, the resource is often
abused, In contrast, when the rights to a
resource are held by an individual or fam-
ily, conservation and wise utilization gen-
erally result,

Gwartney and Stroup, 1.988 �!

The tragedy of the oceans is the tragedy of
overuse. Overuse results from fragmented and
ineffective ownership; it is a red herring to link
it to common ownership. When we think of the
future of ocean manageinent, our best hope
may be to recapture the commons. Powerful
arguments are being advanced in favor of the
privatization of our ocean resources. Part of
their power lies in our superficial acceptance of
their underlying assumptions. A reading of

history tells us that we have been through all
this before, with sobering consequences. Then,
as now, we should look for the ideology behind
the privatization arguments. Who stands to
gain, and who will lose? The earlier privatiza-
tion movement that our ancestors lived through
had enormous distributional effects, only ques-
tionable efliciency effects, and no docuinented
moral advantages.

Do we really want to undergo another age of
enclosure? And, more important, is it necessary
to lose public control of the ocean to save it
from ourselves?
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and energy will slow. Information will be the
central high-tech commodity. A few generations
of one-child families will stabilize the world
standard of living. Small will indeed become
beautiful and energy self-suKciency will be
realized. Either these revolutionary changes
occur, or we disappear,

l submit that extension agents and special-
ists will help us make these changes, and in the
process they will change themselves.

What Are Extension Education
Programs?

Extension and education programs are, first,
a function rather than a discipline. The funda-
mentals can be taught but the conduct of pro-
grams is more art than science. The Coopera-
tive Extension Service of the American land
grant colleges  whose grant-in-aid parent is the
U. S. Department of Agriculture! speak of
extension as helping people to help thern-
selves." Oregon State University elaborates by
stating that the "Extension Service provides
education and information based on timely
research to help Oregonians solve problems and
develop skills related to youth, family, conunu-
nity, farm, forest, energy, and marine re-
sources." Extension agents often refer to
"changing people between the ears," W. T. True
in 1923 described the county agent as an "itin-
erant, rural philosopher,"

I describe the main goal of an extension
program as using information, often of a techni-
cal nature, as a medium through which people
are developed, Developed, in this case, means
improving people's ability in their daily life,
work or citizenship. Thus, the snippet of knowl-
edge is the means rather than the end of the
process. Cooperative Extension has developed
many processes for conducting educational pro-
grams with voluntary and unorganized clients
and audiences across the nation, The Journal of
Extension and other publications detail many of
these efforts, Through the years, Cooperative
Extension has evolved from a technical produc-
tion orientation toward the larger arena of
public policy.

Cooperative Extension, as the de facto parent
of emerging extension activities in the ocean
realm, is a land-based, university-attached
program in a largely rural setting. The lessons
and precepts from Cooperative Extension are
only partially transferable to the marine envi-
ronment and become seriously flawed when
applied to the cultural practices of other na-
tions. As we move into the twenty-first century,

international in its ocean orientation, we must
adapt to the changing environments of distance
and culture.

Marine extension educational programs
have suffered from false starts, misdirection,
incompetence, and suspicion � and they still do.
I do not pretend to know the entire history but
will share examples where I have been person-
ally involved, As we design our ocean prograrm
for the twenty-first century, this history may be
useful.

In 1940, the establishment of the Seafood
Laboratory in Astoria, Oregon, as a cooperative
venture of Oregon State College, Clatsop
County, and the Oregon seafood industry
resulted in the region's first solid marine
extension activities. Through the leadership of
Dr. Ed Harvey and Professors Sinnhuber and
Law, the Seafood Laboratory logically extended
results of research on seafood processing,
quality control, and utilization to industry and
the general public. Laboratory scieritists
worked closely with county home demonstra-
tion agents to extend new ideas on seafood r

nutrition and cookery.
A 1956 agreement between the U,S. Depart-

ment of Agriculture and the U,S, Department nf
the Interior  Fish and Wildlife Service! gave
Interior the obligation to conduct fisheries
extension services. This resulted in an increase
in seafood marketing and the use of fish in the
school lunch programs but did not support a
broad fisheries extension service. The agree-
ment even constrained the Cooperative Exten-
sion Service from developing a fisheries exten-
sion service, When I began work as a county
extension agent in Tillamook County, Oregon,
in 1960, I was called a natural resources agent
because of the 1956 agreement between the
USDA and the USDI, even though nry educa-
tional program quickly veered toward fisheries.

The early 1960s was a period of groping.
There were three of us pioneering the U.S.
attempt to define a fishenes extension servi
In addition to my Oregon work on oysters,
estuaries, mink farming  they eat fish!, and
public understanding of fisheries, John Doyle
was commencing a state-supported program at
the University of Alaska, and the late Don
Harriman was beginning a program for the
state of Maine funded by PL 88-309, the Com-
rnercial Fisheries Research and Development
Act of I 964 PL 88-309, by the way, continues to
have extension elements, as of 1989, tlirough
support of fishery utilization and marketing
programs in Florida and other Southern stater'



The short-lived State Technical Services Act
 STS! of the U.S. Department of Commerce
provided the first real muscle for development
of the fisheries extension programs in Oregon,
New Jersey, Alaska, and other areas. STS was
discontinued by the 1970s but left a lasting
mark through development of extension agent
and specialist positions that were continued as
the Sea Grant inarine advisory programs caine
on line. In fact, STS activities provided a run-
ning start for Sea Grant in several states,

The National Sea Grant College and Pro-
grarn Act of 1966, PL 89-688, finally concen-
t.rated most elements of the inarine extension
effort and provides the basis for developing a
twenty-first century international ocean-ori-
ented prograin   I!. Section 204 b! �! cites
"encouraging and developing programs of...
practical demonstrations, publications, and
otherwise, by sea grant colleges .. through
marine advisory programs... imparting useful
information... to persons currently employed
or interested in... the development of marine
resources, the scientific coinmunity, and the
general public." The term "marine advisory pro-
grams" has been judged to be sufficiently ge-
neric to find expression in a variety of ways.
Those of us with a Cooperative Extension
background found it to be simply a wet ana-
logue of land grant extension. Others causti-
cally railed against confusing the new saltwater
"Marine Advisory Program" with the "Agricul-
tural Extension Service."

Still, of the 29 Sea Grant colleges and pro-
grains, about two-thirds of the marine advisory
efforts are partially or totally integrated with
the land grant Cooperative Extension Service.
Although varying in size and style, the Sea
Grant advisory  extension! programs contain an
amazing concentration of marine educational
talent among the agents and specialists. The
programs and associated faculty are recognized
on the docks, by marine businesses, and by the
general public as forces for development and
conservation of America's marine resources�
admittedly a schizophrenic task.

Sea Grant college prograins in the Pacific
States recognized the need for cooperation
among themselves and through outreach to the
Pacific Rim as early as 1969, Our first efForts
were to share talent with each other as we built
the marine advisory educational capabilities of
each institution. Soon we visualized a common
ocean, the Pacific, covering a major share of the
earth and realized that artificial political
boundaries confused rather than solved com-

mon problems, In 1973, the Pacific Sea Grant
Advisory Program  PASGAP! sponsored a
consultative visit to five Pacific Rim countries:
Japan, Hong Kong, Singapore, Australia and
New Zealand �!, The trip was international
from the start when Grahain Drew of the
University of British Columbia and I were
chosen to conduct the project, Our goal was to
locate kindred souls," those who saw the
extension inethod as a means for helping to
properly develop marine resources and busi-
nesses.

Early in 1973, we discovered that Japan had
begun a fisheries extension service in 1953 and
now counted more than 300 extension workers.
Funding came from the federal and prefectural
governments and was a function of the fishery
agencies and laboratories.

In Hong Kong, the British had established a
fishery extension service at the end of World
War Il. Operated through the fishery agency,
extension had been instrumental in helping the
boat people move ashore and establish villages,
schools, and fishing cooperatives.

Australia's program was almost nonexistent,
although the federal Fisheries Division in the
Department of Primary Industry supported
Australian Fisheries, a top-notch fisheries
education magazine,

New Zealand interest was latent at best, but
faculty members at two universities were
interested and at least one sabbatical exchange
was arranged.

Since this period, International Sea Grant.
has sponsored several more visits, exchanges,
conferences, and workshops involving a number
of the national states on the Pacific Rim. These
confirin our belief that marine extension pro-
grams can be a major element in progress for
the twenty-first century. Now, let's turn our
attention to the task of predicting how to get
the job done in the face of political, language,
and cultural barriers.

Designing a Pacific Marine
EMension  Advisory! Program for
the Twenty-First Century

First, let's learn to label the prograin in
conunonly acceptable terms. Labels are impor-
tant, Some people seem to inake a career out of

g to change the name for informal out-
reach education from extension to something
else. I'm willing to add advisory" because the
Sea Grant Act mandates the term. But, please,
no more arguments about "integrative out-
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reach or similar asininities. Michael Quinn
Patton, reflecting the thoughts of Walter Hahn,
has pointed out that labels help to make dis-
tinctions, make associations, attract attention,
and establish identity �!,

Another label that seems important is the
word. "inarine." Marine or ocean-oriented
people, to me, are more international and
certainly less provincial in their thinking than
their land-based colleagues.

With our mind's eye on the Pacific, perhaps
we visualize the romance of leaving one shore
on a picturesque trainp steamer, stopping to
exchange greetings with friendly natives amid
the coconut palms en route, and eventually
washing up on the far shore � nearly half an
earth away. And, maybe, that was the case in
days gone by. The jet plane has changed the
scene. Now, the main view from tropic isles is of
a contrail passing overhead A large and grow-
ing "donut hole"  most of the central Pacific
ocean! has developed. As Don Frisbee points
out in this volume, "Telecommunications and
jet travel have, in effect, wiped out the ocean."
This eRect on Fiji and Tahiti, as former fuel
stopovers, is wel! documented and many new
Pacific-spanning planes are joming the world' s
airlines,

So, as extension educators we are faced,
again, with two main client groups � commer-
cial produtx:rs and subsistence operators.

An important goal is to create global aware-
ness among our U.S. extension professionals
We must at least try to change those elements
in extension that tend toward the provincial �!.
Either we choose to do it now, through ex-
panded and perhaps inandatory training in
culture and languages, or the avalanche of
international students on our campuses will do
it for us,

We should adopt the "global village" idea
while recognizing that in the Pacific there is
complex heterogeneity in culture, social sys-
tems, language, and economic and political
systems �, 6!. I often hear people say that we
must learn foreign languages, but to me, cul-
tural aspects and a base understanding of
political and econoniic factors inay be more
important. Greater involvement of anthropolo-
gists and other social scientists in the design of
marine extension projects is important �!.

As noted previously, there are good extension
programs underway in several sections of the
Pacific area. They are designed to fit local
situations and, although they tend to be oper-
ated from the top down, seem to be providing

valuable help. Where such programs exist.,
regional expansion should be encouraged. For
example, cultural similarities occur throughout
southeast Asia among the "boat people," and
Hong Kong has had success in addressing some
of their unique needs i2!. A U,S. role might be
one of encouragement and cominunication, In
the mid-Pacific, the Hawaii Sea Grant College
is developing a regional extension and more
forrnal education program for its farflung
islands. Japan and the Philippines maintain
active fisheries extension prograins, And U.S.
Peace Corps efforts have been especially suc-
cessful in improving aquacultural practices.

How can we contribute in those areas where
extension education is nonexistent or underde-
veloped? We have worked in some of the Span-
ish-speaking areas of Central and South Amer-
ica for more than a decade �!. There is great
interest in the extension idea and a need for
program applications, but there are cultural
barriers against linking the program with uni-
versities. Nevertheless, we have conducted
several successful workshops in Chile and
Mexico involving a nuinber of other Latin
American countries, We have had the opportu-
nity to provide graduate degrees for faculty in
their universities. Resources are limited in
these countries, but the extension idea seems to
be growing. The lesson is that training, both
formally on U.S. campuses and informally in
workshops abroad, are important in establish-
ing programs, A key here is for the cooperating
country to provide a major share of the cost of
the program.

Extension programs in the U.S. will change
in the twenty-fist century, These changes will
be reflected in our work with other nations. We
must become more flexible in staffing. About 90
percent of extension resources are now tied up
in salary. Extension futurists have predicted
that the technical program eleinents will he
largely privatized; that specialists' needs will be
handled inainly through grants and contracts;
and that county offices will go the way of the
buggy whip, These major moves will obviously
not occur overnight. But they will happen and.
the result will be a leaner extension operation
focused on the important eleinents of pubhc
policy and decision inaking,

How can we work with the many nations of
the Pacific Rim and Basin to jointly advance
our marine extension education program'v As
stated in the beginning, the twenty-first will be
a communications century. Some of our efforts
will revolve around the use of advanced com-
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inunications � satellites and computers  8!.
Interactive mdeo will come into its own �!,
Electronic journals will reduce the need to ship
reams of paper  9!. These journals will be
produced simultaneously in several languages,

Obviously, high technology will not totally
replace face-to-face personal contact 110!. The
"smell of the hide" will still be a vital element of
extension We must combine "high-tech with
high-feel."

Marine extension programs will be an impor-
tant element in twenty-first century Pacific
Ocean conservation and development � if we
care enough to make it happen.
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appreciate the possibilities of change require
some shift in world view and ethos, as an
aspect of what I have just referred to as criti-
cal understanding,"

Any critical understanding of society must be
concerned with revealing conditions and as-
pects of societal organization that impede or
prevent the realization of democratic citizens,
communities, cultures, and societies, Critical
understanding is further concerned to deter-
xnine those material and social. conditions or
resources making possible the self-constitution
of democracy, its citizens, and institutions. It is
concerned not simply with how people do, in
fact, interact socially, but with how they might
possibly interact and how they should interact,
in the most human of undertakings: the repro-
duction of culture and society. All this entails
continuous reexamination of what it is that we
think we know and how it is that we act.
Within our received or given worM view and
ethos, any reexamination of knowledge and
practice is difficult. Thus we must endeavor to
articulate the fundamental propositions of our
social understanding as well as propositions
making other understandings possible, It
follows, then, that critical understanding must
employ the methods and problematics of phi-
losophy as well as those of theoretical and em-
pirical science. It must also entail the moral,
aesthetic, and everyday understandings of the
practical-cultural sphere of everyday life, in
which all other forms of understanding ulti-
mately are grounded.

Colonization of the Sphere of
Everyday Life

The foundation for our humanity is laid in
the practical-cultural sphere of everyday life.
Here, first in the family, the baby begins to
take on those ways we value as human. Later,
in the neighborhood, the developing child
participates in play oAen symbolic of ways of
life in that part of the community Still later in
school, as much with peers and others as from
the classroom, the young human being partici-
pates in and identifies with a local culture. Be-
cause the local culture is penetrated by the
regional and national cultures, the gradually
sociated individual becomes a particular ex-
pression of the larger culture as well as the
local culture. With increased participation in
society, this individual, born "unfinished,"
becomes a complexly cultured human being.

Becoming huinan, then, involves acquiring
huinan intentions, orientations, experiences,

norms, ideals, goals, and social interactions
including language and other symbolic systems
of meaning, This is all grounded in the systemic
and  subjective! lifeworld aspects of the sphere
of everyday life. Here, in full everyday life,
moral, aesthetic, and otherwise practical-
cultural ways become part of each of us. Here
the natural environment and resources, ways of
producing things, and their associated social
relations find their expression in our different
ways of becoming human. But in becoming
human in a cornrnunity and local culture as
well as in the larger society, each individual
develops different evaluative systems and
languages � with their different norms, ideals,
and goals from the different spheres of society.

Frantz Fanon �!, on the basis of his experi-
ence in French colonial Algeria, found coloniza-
tion to be, in an important sense, the imposing
of the language and value system of the coloniz-
ers on the colonized. This distorts and displaces
the language and values of the colonized to the
extent that, following revolution, the new
leaders continue to impose on their own people
the colonial value system. No longer do these
people have their own unique understanding of
the world and their own culture and society
fitting this understanding.

Colonization of the lifeworld has been seen to
be distortion and displacernent of the orienta-
tions, language, norms, ideals, and goals of the
practical-cultural sphere of everyday life by
those of the more systemic economic, political,
technological, and bureaucratic spheres of
society. It is this distorting of the roots of the
systemic aspects of society in the lifeworld
aspect that leads to the "crisis of modernity,"
with its breakdown in traditions, alienation,
withdrawal of legitimation and motivation, and
other manifestations we all recognize �, 4, 5!.

In its orientations, norms, ideals, goals, and
language, a community with its local culture
becomes an expression of local and regional
geography including climate, other natural
resources, and surrounding subcultures Suc-
ceeding generations, who have fished, or logged,
or farmed, or mined, or worked in the factories,
come to expect that their ways of life can and
should continue, and that they should have
some say or control in this. But in modern
society, the practical culture of the local com-
rnunity has been colonized by systemic aspects
of the economic, political, technological, and
bureaucratic spheres. These other spheres may
not only control the resources  the material and
social conditions of these ways of life!, they may
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determine whether these ways of life are still
possible. I.iberty to choose and live a way of life,
and sovereignty or control over the conditions of
that way of life, may be compromised.

Capital and the market will determine the
rate of forest or mineral use; the liberal politi-
cal system will determine the political condi-
tions required for this; and the level of technol-
ogy will determine methods of exploitation.
Professionals in the bureaucracy may very well
use their theories and models to legitimate
rates and means of exploitation determined by
the political economy and technology. The
norms, ideals, and goals of these other spheres
are apt to have so distorted and displaced those
of the resource-dependent local culture and
community that inhabitants participate will-
ingly and even enthusiastically in the demise of
their culture � in destroying the material and
social conditions of their own individual, insti-
tutional, and societal self-constitution. This is
the ultimate cost of colonization of the sphere of
everyday life.

The Political Economy of Liberal
Capitalisxn

Liberal capitalism is a kind of society in
which Enlightenment liberalism. capital. and
the market are organizing principles. During
the centuries of the English and European
Enlightenment. there developed against the
background of traditional feudal society a new
conception of man, but not yet of woman or
servant or child. Political-economic man was
regarded as autonomous. self-constituting,
utilitarian. rational. and responsible � as man
the individuah Between liberal man, the state.
the economy, and society. there was little else
in the way Of inetitutiorlal Structure. Or SO
liberal understanding and practice developed.
There were the family and the Arm, of course;
but these too were und» rstood atomistically.
And piety v as the aggregation of atomic
entities. The economy. the polity, and the
bureaucracy also were understood to be autono-
mous. free of each other and of society as a
v hole.

The immanence of re ource crisis in li era
capitalism lies in part in contradiction. 's in the

practice and ideo!o~ of liberalism, in part in
ciintradict>ons in capitalism. To its everlasting
credit. hhc-rali.-rn established the conception o
the india idual. rational. responsible. self-
con. titut!ng human i'm"ing. B, But it was never

l hat the material arid; ocial condi-
tions of this .elf-c~ nstitut>on rnig t e. n

separating and protecting the individual ~
tradi tional society, liberalism built barriers
between personal rights and property rights,
between public and private, and between sup-
posedly rational, responsible individuals and
the not yet rational and responsible � the not
yc.t f'ully human �!. With the evolution of
society, these liberal distinctions in practice led
to resource crisis. And with liberalism im tieveil-
opmental interaction with the organising prixr-
ciples and irnperatives of capital and the mar-
ket � especially growth in primary retatune use,
private production and investment derisiona,
private accumulation of capital, competition,
m arket allocation of resources, and profit as
well as the making public, or socialixing, of the
resource and human wreckage left by the
corporate structure �! � the potential for re-
source crisis was enormously magniied. These
imperatives of capital and. primary reliance oin
the market for resource allocation, given the
nature of political economy in hberal capital-
ism, led to far-reaching environmental, puhlic-
private, social, intergenerational, artd Mtterso-
cietal imbalances. These "external conse-

quences of the economy are supposed to be
problems for the state.

But in liberal capitalism, where tbe means of
production are largely corporatively held, state
resources for dealing with social problems ctnme
mainly from taxes, Even where there is detn m-
strable need and demonstrated will, axrd even
in relatively good times, social problems do ncrt
compete adequately for resources with corpo-
rate and other private interests. Vfhen hard
times come with the business cycle, and social
needs are even greater', tax revenues bscreaee
and remaining taxation is felt as a burden an
productivity, lf the business climate is not goad,
businessmen � without collusion � wiH simply
choose not to invest  8!. The state is seen as
being responsible for the economy, but evrm the
Keynesian accommodation to the contradir~
between property rights and personal rights
has come to be inadequate, as have earher
accommodations  9!. This aspect of resource
crisis has been called the "crisis of the welfare.
state �0!,

The political sphere of Hberal democracy has
b some theorists been characterized as a way
of choosing a government, not as a m . ttpo~ ilier

preferable sort of society  ll, 12!. Those who 4p
the governing are a self-nominated elite, who
do not and could not represent the varied ancl
self-cancelling interests of most individuaht and
groups. Periodic voting selects and replaces



governments and so minimizes the danger of
tyranny People recognize the inadequacy of
representation, so even participation through
voting tends toward a minimum. But when
groups marginal to society fail to participate,
the stability  " equilibrium" ! of the system is
enhanced, Add to this the privileged access of
businessmen to government, together with the
already existent concern in government for
conditions favorable to economic performance
�3!, and a liberal capitalist society will "not be
able to afford" to deal adequ.ately with even its
most pressing environmental and social
problems

How then do we account for the seemingly
patient accommodation of a large percentage of
the public to what would otherwise appear to be
social injustice and other resource crises? In the
liberal democracies, social control is achieved

more by ideological hegemony than by coercion
�4, 15!. Ideological systems exist not as fictions
but apparently as evidential and moral truths
by which dominant classes understand, explain,
and justify political economies �!. Freedom,
equal opportunity, individual responsibility,
rationality, utility, business efncacy and eK-
ciency, and maximum production and distribu-
tion of goods and services as well as human dig-
nity and justice: these and other liberal values
 table I! are understood to explain and justify
the political economy of liberal capitalism. The
tendency of members of the underclass to
identify their interests with those of the upper-
class reinforces this veil of ideology,

This understanding and the imperatives of
the political economy of liberal capitalism allow
and demand capital and the market to deter-
mine investment. and production, location,

rates, and ways of primary re-
source utilization, and employ-
ment or plant closure, with little
or no concern for the environment,
the community, resources for
future generations, and other
peoples. Government policy in
general supports this syste~ and
intends to deal with the natural
and social wreckage that follows,
the latter with minimal success at
best. That the economy must do
welf before even the most pressing
environmental and social needs
can be dealt with, that the market
allocates resources with maximal
economic e%ciency �7!, that
government is primarily respon-
sible for environmental and social
consequences of corporate practice,
that corporate aFairs are private,
not public  9!, that future genera-
tions and other peoples will have
the resources and technology to
continue their ways of lif~these
facets of the ideology of liberal
capitalism are in fact more myth
than truth. They result from
failure in communicative and
critical understanding. And they
hardly veil consequent resource
coals,



The Technocracy of Liberal
Capitalism

We look to technocracy � that is, governmen-
tal and corporate technology and bureaucracy-
to solve resource problems and to deal with
rescsrrce crises. In continuing this argument on
resource crisis in liberal capitalism, I now
contend not only that technocracy is unable to
deal adequately with resource problems but
also that technocracy itself generates resource
problems and crises. This failure to solve and
this generation of resource problems are very
inuch owing to the machine-like atomic organi-
zation of technocracy and to the prevailing
mechanist-realist world view and representa-
tional-realist theory of knowledge. A brief
amount of this theory of the world and theory of
knowledge will help to understand technocracy
and, indeed, liberal capitalism, for early liberals
and later progressives intended to rationalize
society as Newton had rationalized the universe.

In the realist view, the world is organized in
some singular, ultimately knowable vvay. <I!
There exist universal forms and laws. �! The
world of experience consists of imperfect exem-
plcations of these forms and laws. And �!
there are  scientific! principles interrelating
forms, laws, and their exemplifications. In the
mechanist-realist view, that singular and
ultimately knowable way of the world is as a
vast, complex, yet comprehensible machine or
system having the properties of a  Newtonian!
machine:  I! The behavior of a system  machine!
is determined by interaction of its elements
birgely independently of its environment or
held of location. �! A system is analyzable into
discrete atomic elements And �! interactions
of these elements are only superficial and do
not lead to changes in their nature �8!.

The standard theory of knowledge, ap parent
in both the organization and practice of tech-
nocracy, is representational realism. The real
forms and laws of the world, in this theory,
become evident m our objective observational
experience, which is uninfluenced by worM
view, ethos, language, intentions, or other
cultural elements. Scientific laws are induced
from experience and represent real or natural
laws. %e know this because there is exact
correspondence between exemplifications of
natural laws and our scientific laws or deduc-
tions from these � this being the correspon-
dence theory of truth.

This theory of the world and this theory of
knowledge are apparent in the technocratic
definition of resource problems. Resource
problems are abstracted from experience of
persisting, troubling, interpenetrating resource
events. This is done by defming resource prob-
lems as scientific and technocratic problerns-
that is, so they can be solved separately and de-
finitively, as though in isolation from other
circuinstances natural and cultural. But in this
abstraction, the scientific and technocratic
problem is often no longer the resource problem
experienced. Accordingly, its solution does not
solve the resource problem.

In resource economics and biology, a logical-
empirical connection is commonly understood to
exist between a conceptual system or a mode!
and the actual system. The actual system is
usually taken to "really exist" in a form deter-
rnined by fundamental relations resembling
those that can be mathematically modeled. The
mathematical model � the conceptual system-
is usually taken to represent the actual system,
through the latter's fundamental relations.
Because of the logical-empirical corresponderxce
between the mathematical relations of the rep-
resentational model and the fundamental
relations of the actual system, the inoclel  in the
mechanist-realist, representational view! can
explain the actual system and provide predic-
tion and the formal basis for control of the
actual system, But if the world is organizecl, iri
reality, according to some very different set of
principles � say contextualist  see the conclud-
ing section of this paper! instead of I
mechanist � then our resource explanations,
predictions, and management control will
simply not work. We have in any such instance
the world view aspect of resource crisis, rather
more often than we care to admit.

Technocracy is mechanization not simply
through the introduction of labor-saving ma-
chines but, equally importantly, through the
division of labor and hierarchical control. %or%
is reduced to simple tasks individually as-
signed, the physical aspect of a task being
separated from the conceptual aspect, this
facilitating hier archical conceptual as weU as
physical control by a inanagerial ehte, In the
bureaucratic aspect of technocracy, society or
one of its parts is divided into problem areas,
an agency being named and given the responsi-
bility and authority for each area. But human
problems are experienced as difRse, interpene-
trating, evolving difticulties, not generally
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isornorphic with the mechanistic division of
society into agencies. So there are "turf battles,"
sometimes task forces, but often the problems
are addressed poorly or not at all.

Technocracy, in its mechanist-realist worM
view and representational-realist theory of
knowledge, aligns well with the theory and
practice of liberal politics and economics, which
are at least implicitly understood in this world
view and theory. In this understanding, the
entire societal machine and any part of the
machine � its economy, politics, and technology,
its agencies, firms, families, and individuals�
each is understood to be autonomous, self-con-
stituted, and essentially changeless. Each can
be known and managed independently of other
elements of society, each as it really is, Our
conception of any system or subsystem is as the
system is and, reality being isornorphic with
conception, can and should be managed accord-
ingly. And so ethos flows out of world view  I!,

In the technocracy of government. and corpo-
rations are scientists, engineers, economists,
and managers professionally trained in the
university system. Those high in the corporate
structure, the governmental bureaucracy, the
military, and politics form what C. Wright Mills
�9! called "the power elite, Throughout the
hierarchy of technocracy, the professionally
tra.ined, together with the power elite, are very
much in control. However named, they form an
important aspect of the organization and thus
the culture of liberal capitalism �3!. Most of
us, excluded from this aspect of liberal capital-
ist culture, have no substantial control over the
material and social conditions of our life and
work, the resources that make us the kinds of
human beings we become.

We have become a society of managers and
those being managed. Our socialization to this
culture begins in patriarchal famihes and
continues through schooling and into the work
place. Always, someone "superior" knows best,
Most of us have little control over the kinds of
humans we become, the kinds of communities
we form, and the kind of society to which we
belong. And all in the name of objectivity, au-
thority, control, order, efficacy, e%ciency, tech-
nological and economic development and
growth, general interest, expertise, and profes-
sionalism: the ideology of technocracy, This is
the technocratic aspect of the trivialization of
liberty and sovereignty � or loss of control over
the resources that otherwise would make it
possible for us to become the kinds of human
beings we would choose to be.

Resource Reconstitution of

Democratic Communities and

Subcultures
I have argued, then, that resource crisis is

immanent in the nature, practice, and ideology
of the political-economic and technocratic insti-
tutions of liberal capitalism, Resource crisis
cornea when the material and social conditions
of possibility are no longer consistent with
becoming human according to the values and
norms of one's community and society. Re-
source management, capital, and the market, in
supposedly maximizing production and the effi-
ciency of allocation of commodities, are at best
insufficiently sensitive to these conditions of
possibihty of becoming human; at. worst, they
have made wreckage of them, And the liberal
state, owing to its political-economic and tech-
nocratic organization and ideology, has failed in
its theoretically presumed function to deal with
what the economy leaves behind. After focusing
on the values, ideals, goals, and norms of lib-
eral capitalism in contrast to those of a possible
post-liberal participatory democracy, I intend in
conclusion to deal with the possibilities and
constraints of reconstituting conditions for
democratic individuals, communities, culture,
and society.

We must begin by articulating the values,
ideals, goals, and norms of liberal capitalism.
The values and goals of a liberal capitalist-
society such as the United States might be
summarized as in table l. The norms in ap-
proaching these values and goals might be
suggested to be efficacy, efficiency, stability,
order, and control; the modalities being organi-
zation, law, regulation, power, and money. In
pursuing these values and goals, liberalism and
capitalism have not sufficiently attended to the
infrastructure and institutions mediating be-
tween the individual, the economy, and the
state � they have not attended to the institu-
tions directly providing the material and social
conditions of becoming human. Directly and in-
directly out of this come resource crises in their
various manifestations.

Much can be said for the values, goals, and
norms of liberal capitalism. Yet many within
liberal society, and many peoples colonized by
such society, are far from reahzing its benefits.
Moreover, liberal values, goals, and norms
make not at all clear the material and social
conditions that favor their realization. Maxi-
mum production and distribution of goods and
services" and "efficient allocation of resources"



Table 2. Values, ideals, goals, and norms in participatory democratic resource management.

NORMSIDEALS

Substantial participation
in all spheres and levels
of society.

Individual and community
liberty to choose and practice
within broad limits and with-
out interference, a way of
life.

Participation
Subsistence
Security
Ideniity
Unde~standing
Love
Kinship
Community
Respect
Equshty
Freedom
Creativity
Acquisition
Power
Justice

Diverse democratic
citizens, families,
communities, institu-
tions, and societies.

Substantial individual
and community sovereignty
over the inaterial and social
conditions of chosen ways
of life.

Nonexploitive develop-
ment and maintenance
of the material and
social conditions of
chosen ways of hfe.

Necesssuy societal sover-
eignty over the material
and social conditions of the
diverse ways of life in
society.

<table I!, as understood and practiced in liberal
capitalism, have been a recipe for resource
crisis, certainly not for the development and
maintenance of democratic communities and
subcultures.

What, then, might be the values, ideals,
goals, and norms characterizing a post-libera,l,
participatory democratic society? How might
participatory, democratic, resource rnanage-
ment proceed? Perhaps somewhat as in table 2,
where values such as participation, under-
standing, community, mutual respect, and love
become norms. Where liberty is understood
positively as choosing and practicing, within
broad limits and without interference, a way of
life. And where sovereignty is understood to be
individual, coinmunity, and societal control
over the material and social conditions or
resources of diverse democratic ways of life.
Resource manageinent goals and norms for a
post-liberal society follow clearly and consis-
tently  table 2!.

Such a society is conceivable, but is it in any
important degree realizable? C.B. Macpherson
�2!, in his classic The Life and Ti mes of Liberal
Democracy, noted that A political system that
deinanded, for instance, that the citizens have
more rationality or more political zeal than
they now demonstrably have, and more than
they could be expected to have i n any attainable
social circumstances, would not be worth much

advocacy." His emphasized stipulation is irnpor-
tant, for a citizenry in an evolving society need
not and would not be changeless.

But where to begin? "Fven those who find the
ideal of post-liberal democracy appealing may
wonder how it might coine about, The answer,
we think, is that the joint project of popular
sovereignty and liberty will come to fruition, if
at all, not through the substitution of the un-
precedented for the familiar, but in the trans-
forination of the present and in the develop-
ment of structures and meanings already
prefigured in today's society and discourse,"
Bolles and Gintis  9! go on to emphasize that
much that would characterize post-liberal
democracy is prefigured in liberal society and
the radical potential of liberal discourse. Thus
we can speak of "reconstitution of conditions"
for democratic communities.

To the extent that the values, ideals, goals,
and norms of the practical-cultural sphere of
everyday life have been distorted and displaced
through colonization by the systemic aspects of
the political economy and technocracy of liberal
capitalism, some educational and other "de-
colonization" of everyday life needs to take
place. Recall, the language, goals, and norxns of
the systemic aspects of society distort and
displace those of the lifeworld, much as Fanon
�! saw the language and values of an imperial
power displacing those of a colonized people,

Par0cipation
Understanding
Enlightenment
Facilitation
Sincerity
Rightness
Truthfulness
Col'laboration
Developinent
Individuality
Community
Respect
Morality
Friendship
Love
Richnesa
Coherence
Transcendence



with resultant alienation, loss of identity and
legitimation, and other manifestations of re-
source crisis. Only as this is healed can recon-
stitution of democratic communities and sub-
cultures begin.

Paulo Freire �0! made a distinction between
the professional and the expert that is of par-
ticular relevance to our concern about techno-
cratic colonization of the lifeworld within a
society. The professional, believing all knowl-
edge is scientific or technological, has no re-
spect for the lifeworld knowledge of people,
because the professional has no respect for his
or her own preprofessional knowledge, Experts,
on the other hand, recognize different kinds of
knowledge and strive to make their special
knowledge a part of the cornrnon culture. In the
effort to reconstitute a culture or subculture
through reconstitution of its material and social
conditions or resources, it is important that the
development of communicative and critical
understanding be not for some special few but
emphatically for the average man and woman

This is necessary because it is the community
as a whole that must be politically and cultur-
ally active, to deal with resource crises. The
need is to develop "critical communities' �0!,
constituted by what Schutz �1! called the well-
informed citizen, "who considers himself per-
fectly qualified to decide who is a competent
expert and even to make up his mind after
having listened to opposing expert opinion."
Such a far cry from the "managed and margi-
nalized" men and women of liberal capitalism
may seem unrealizable, And yet, world view,
communicative understanding, critical under-
standing, and legitimation aspects of resource
crisis derive in large part from professionals
and their largely unaccountable communities.
More democratic participation by critical com-
rnunities of well-informed citizens may be the
last best hope of controlling resource crises
irnrnanent in the political economy and technoc-
racy of liberal capitalism.

For liberal capitalism to evolve toward post-
hberal participatory democracy, a major shift
f'rom the mechanist-realist world view toward
the contextualist world view must occur. The
shift from the mythic world views of traditional
societies to the Newtonian world view made
liberal capitalism possible. This was essential
not only for the development of modern tech-
nocracy but also for the theory and practice of

the political economy of liberal capitalism. But
the machine theory and practice of society and
its elements is now the basis not only of a
world-view crisis but also of crises in comrnuni-
cative understanding, critical understanding,
and legitimation. Remember, in the mechanist-
realist world view, aH resource problems are
seen as isolatable from social experience and
divisible into elements that can be solved and
reconstituted into a workable whole.

In the contextualist world view, and with the
coherence theory of truth, scientific, techno-
cratic, and everyday problems would not be
understood, approached, or believed to be
"solved" in this way. In contextualism  I! the
behavior of a system is determined jointly by its
elements and its context; �! a system, its con-
text, and its elements interpenetrate in such
ways as to make abstraction and analysis
fundamentally distorting; and �! interactions
of system, context, and elements lead to quali-
tative changes in all. Rather than the corre-
spondence theory of truth, employed in the rep-
resentational-realist view, the "coherence
theory of truth" is employed in contextualism.
In coherence theory, propositions are evaluated
on the basis of their universality, economy, co-
herence, and utility.

Rather than engineering and controlling
 ideals of the mechanist,-realist world!, enlight-
enment and facilitation of social action could be
ideals in a worM understood more in a contex-
tuahst view. Our knowledge of the natural and
social world is much less useful in resource
rnanagernent than the involved professions
continue to claim �2!, Everyday experience
does not support such claims, and legitimation
and other aspects of resource crisis become part
of the common experience. A more modest view
of the nature and utility of resource knowledge
would help to encourage more general partici-
pation and thus a degree of popular sovereignty
in resource management.

The liberal barriers between personal rights
and property rights and between the public
sphere of the state and the private sphere of the
family and the corporate economy have left
public goods and the personal rights of working
people terribly vulnerable. Their hberty to
choose and practice a way of life is insecure;
and their sovereignty over the material and
social conditions of their ways of life is largely
nonexistent, Being treated as a private concern



rather than as the pubhc concern that it is, the
corporate economic structure is unaccountable
for its production and investment decisions, as
well as for the natural and human wreckage it
so often leaves. This most fundamental of
resource matters can be altered only by much
more extensive public  state, community, and
worker! participation in production and invest-
ment decisions.

Not only the corporate structure but the
intrusive state coupled with utilitarian indi-
vidualisrn has led to social policies and pro-
grams destructive of the material and social
conditions of democratic citizenship. Measures
of economic performance are mainly national,
And social we Yare programs generally assist
individuals directly, in this way by-passing
mediating structurea of neighborhoods, cornrnu-
nities, and regions. Thus the very conditions of
becoming human in our communities and sub-
cultures have tended to break down, even while
employment and welfare practices tend to leave
individuals not only isolated but mobile.

A more facilitative state, one working to
maintain local and mediating infrastructure,
could encourage democratic and other social
participation in society and its subcultures �3!,
Policies and programs could enhance communi-
tarian individualism rather than the utilitarian
individualism that so characterizes our society
�4!. Concern for public as well as private
goods, and for citizenship itself, would be the
responsibility of the individual together with
the facilitative state, in a kind of civic republi-
canism �5!.

That any such post-liberal participatory
democracy would be in the future of liberal cap-
italism is by no means probable. Prefigured in
present society and its tendencies is a kind of
neo-Hobbesian liberalism," a strongly hierar-

chical managerial society putting not only pol-
itical but economic freedoms in danger, as the
price of law, order, ancl managerial and economic
e%ciency. Alternatively and also very much
prefixal in present society is a "global eco-
nomic liberalism," in which not only individuals
and communities but also nations give all
control over their resources to corporations
operating and moving internationaHy � they
give up liberty and sovereignty in the name of
"free trade"  91. While by no means probable,
post-liberal participatory democracy still offers
the greatest hope for individual, community,
and societal liberty and sovereignty and for the
diverse cultures within which we become hu-
man.
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